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1. Early specialist oncology input for people with
metastatic cancer and undiagnosed primary

Last updated: 26/ 6/ 2009.

Short summary

There was no direct evidence about the early referral
of people with metastatic cancer of unidentified
primary to specialist oncologists.

However there is a body of evidence that supports
specialist cancer care in general. It is reasonable to
assume that early referral to a specialist would mean
earlier initiation of therapy and the avoidance of
inappropriate tests or treatment.

Recent NHS initiatives emphasise the importance of
early specialist oncologist input for people who
present as an emergency due to undiagnosed cancer
or chemotherapy treatment.

Rationale

Patients with cancer present in many different ways.
Their presentation can be regarded as a continuum,
ranging from circumstances where a diagnosis is
immediately apparent, to a situation in which metastatic
cancer is evident but no primary site is found despite
extensive investigation. The aim for all patients with
cancer is to clarify the nature and extent of the disease
as rapidly and effectively as possible, but for those with
metastatic disease whose primary site defies initial
elucidation, current management practices, which do not
benefit from specialised oncology expertise, often fail to
achieve this aim.

In other branches of acute medicine traditional
approaches to diagnosis have recently been revised,
through the development of rapid diagnosis units. In this
setting, newly presenting patients are investigated in a
timely fashion, with early assessment by senior clinicians
to streamline the diagnostic process. This has advantages
both to patients, and hospitals (in terms of more efficient
resource use).

Some problems encountered in managing patients with
metastatic malignancy without an identified primary site
may be resolved if a similar approach was employed early
in the diagnostic process, bringing to bear the expertise of
senior oncology clinicians. Expert assessment including
application of relevant investigations in a rational order,
use of special tests at an appropriate stage, and decision

making about the extent of testing based on likely
treatment plans could all contribute to an improved
outcome.

A formal analysis of the evidence for the benefits of early
oncology intervention following diagnosis of metastatic
cancer will determine whether a service development
comprising “acute oncologist assessment” can be
recommended. Evidence to be examined includes all
studies of “acute medical assessment” in which cancer
patients are included, and any studies which have
specifically addressed the question of acute assessment in
the oncology setting.

Methods

STUDY TYPES
There was no restriction on study design.

PARTICIPANTS
People with metastatic cancer without an identified
primary in the period immediately after diagnosis.

INTERVENTIONS

Assessment and investigation by a team with oncology
expertise or dedicated MDT in the period immediately
after diagnosis of metastatic cancer, prior to traditional
oncology referral on tumour site-specific grounds.

OUTCOMES

Number and appropriateness of investigations, overall
duration of pathway from initial presentation to
treatment and treatment outcomes (including
psychological morbidity).

STUDY SELECTION

The literature search identified ten potentially relevant
studies. All were ordered for appraisal but only one (Seve
et al, 2006) was included as evidence. A high level search
of Medline for systematic reviews of process of care in
people with cancer identified several systematic reviews,
two of which were included



Search results

DESCRIPTION OF INCLUDED STUDIES

There was no direct evidence about the effect of early
specialist oncologist in people presenting with metastases
and an undiagnosed primary tumour. One Canadian
cancer registry study (Seve et al, 2006) reported patterns
of referral to cancer centres in patients with CUP. One
systematic review (Grilli et al, 1998) examined the effect
of specialisation on the care received by cancer patients.
Another review (Gruen et al, 2009) summarised the
evidence for link between hospital or physician case
volume and mortality in patients with cancer.

Evidence summary

Seve et al (2006) reported patterns of referral to cancer
centres in Canadian patients with cancer of unknown
primary. Not all patients were evaluated at cancer
centres. Those referred for evaluation (and possible
treatment) at cancer centres tended to have better
prognosis than those were not referred. Both univariate
and multivariate analysis showed that age older than 75
years, comorbidity, peritoneal involvement, and poor
performance status (PS 2 or more) were correlated with
not being evaluated at a cancer centre.

The median survival was 151 days for patients referred to
cancer centres, this compares with 21 days for patients
not evaluated at cancer centres. The Seve study illustrates
the difficulties of this type of research: patients referred
to specialists tend to be a selected group and investigators
need to adjust for this bias in their analyses.

Grilli et al (1998) reviewed the evidence for specialist
cancer care. In eleven studies specialist care was defined
variously as: the presence of an oncology department,
oncologist, or cancer centre. Results were generally in
favour of specialist care: patients treated by specialist
oncologists were more likely to receive appropriate
diagnostic or staging investigations. There was some
evidence that patients received more appropriate
treatment in centres with oncology departments, but this
was limited to five studies in patients with breast or
ovarian cancer.

Indirect evidence of the benefit of specialist treatment
comes from studies of the relationship between hospital
or physician case volume and patient outcome. The
assumption is that specialist physicians or hospitals treat
more patients. Gruen et al (2009) published a systematic
review of the link between case volume and patient
outcome in surgical oncology. In general patients treated
in higher case volume had lower risk of perioperative
mortality.

A report published in 2008 by the National Confidential
Enquiry into Patient Outcome and Death (NCEPOD,
2008), examined the process of care of patients who died
within 30 days of receiving systemic anti-cancer therapy
in June or July 2006. The report highlighted deficiencies
in the initial assessment of patients, treatment decisions
and in the management of complications and oncological
emergencies. The report’s advisors recommended the
establishment of an acute oncology service (with access
to specialist oncologist advice) in all hospitals with
emergency departments.

NHS Institute for Innovation and Improvement
published a report about (NHSIII, 2009) about
improving the care pathway for people diagnosed cancer
after emergency admission to hospital. The report’s
authors examined hospital episode data from 20 acute
trusts. They also studied care pathways for this patient
group in three cancer centres and three cancer units. They
observed that "[in cases where cancer is possible] it is
vital that the cancer team is notified early on. This can
prevent often unnecessary admission, speed up the
diagnosis and improve the patients overall experience.”

The characteristics of the optimised care pathway for this
patient group were: early identification of potential
cancer in sick patients, prevention of unnecessary
emergency admissions, alert/tracking systems to drive
responsive care, rapid access to assessment and
diagnostics for sick patients with possible cancer (ideally
within 6 — 12 hours), getting patients on the right pathway
at the earliest opportunity (ideally within 12 — 24 hours)
and supporting organisational factors
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Characteristics of included studies

Grilli-1998

Methods

Systematic review.

Participants
and Country

RCTs and prospective and retrospective cohort studies that compared specialist with non-specialist clinicians or centres. 32
studies were included

Interventions

Specialist cancer care. Specialisation was defined in the following ways: specialization of individual clinicians or institutions
(hospitals, centres); and proxy indicators of specialization including hospital teaching status and hospital size (assuming larger
centres to be more specialized

Outcomes

Outcomes included: Mortality at 3 and 5 years; proportion of patients treated according to optimal care criteria, proportion
lost to follow up or proportion having defined investigative procedures; proportion with incomplete information on staging,
histology; use of breast conserving surgery or specified cancer care management including pain management; and number of
surgical interventions received.

Results

Quality of studies varied: 12 out of 24 (50%) provided information on process of care. 17 of 32 studies (53%) provided
information on outcomes and adjusted the comparison for more than one variable. Only 1 randomised trial was identified.

Specialization and process of care

11 observational studies provided information on the impact of specialization for various cancer sites. 5 defined specialisation at
the clinician level and 6 at the level of centres. Overall results favoured specialized clinical centres or clinicians. Only 5 studies
adequately adjusted for the case mix between comparison groups. Studies were mostly low-quality and tended to show cancer
centres performed specific diagnostic staging procedures more often in breast cancer, childhood cancers and ovarian cancers.
Breast conserving surgery (3 studies) was more frequently offered in centres with oncology departments or wards. Mixed results
were reported for losses to follow-up.

Proxy definitions of specialization and process of care

17 studies compared hospital patterns of care according to teaching status (11 studies) and hospital size (5 studies). 13 studies
were on breast cancer, 2 on ovarian cancer or included multiple sites. Studies scoring 2 or more on case mix adjustment
criteria showed greater reporting of clinical and pathological staging in the notes and greater use of two-stage surgery in larger
or teaching centres. Conservative surgical procedures were more commonly used in larger or teaching centres. No difference
between non-specialized vs specialized was noted in the use of adjuvant chemotherapy for breast cancer.

Specialization (however defined) and mortality

Generally patients had a lower risk of long-term mortality when treated by specialised centres/clinicians though results from
two studies differed.

Specialization (however defined) and mortality for breast cancer (5 studies):

all had an adjustment score of 2 or more. Lower 5 year mortality reported when treated in specialist centres or by specialized
clinicians OR = 0.82 (95%CI: 0.77, 0.88). Heterogeneity chi-squared = 0.08, P = 0.99. Specialization (however defined) and
mortality for haematological cancer (4 studies one of which dealt with 3 types of tumour, giving 6 treatment arms): 5 of the 6
treatment arms showed lower mortality when treated in specialized situations. Specialization (however defined) and mortality



for ovarian cancer (7 studies): 6 of 7 studies showed lower mortality when treated in specialized situations. Quality of studies
and definition of specialization differed. Heterogeneity chi-squared = 4.5, P = 0.60.

Specialization and mortality for other solid tumours (5 studies):

two studies reported statistically significantly lower mortality for colorectal cancer and prostate cancer in teaching vs non-
teaching hospitals. Lung cancer (1 study, 2 histological types) results differed according to histology. Testicular cancer (1 study):
showed an advantage only for the availability of on-staff urologists and not for oncologist. Few studies focused on types of
neurological tumours, sarcomas, or childhood cancers. There was only a limited number of poor quality studies in these fields.

Impact of specialization on outcomes other than long-term mortality. Quality of life in breast cancer (1 RCT): no difference
between groups. Studies reporting post-operative/in- hospital mortality in gastrointestinal (1 study), lung (1 study) and ovarian
(1 study) showed contradictory results.

Notes
Gruen-2009
Methods Systematic review of observational studies.
.. 137 studies, including more than 1 million patients with oesophageal, gastric, hepatic, pancreatic, colon or rectal cancer.The
Participants .. . . . I
dc ¢ majority of studies were retrospective analyses of data collected from hospital databases, cancer registries and a range of other
and Country

specialist databases.

Interventions Surgery for cancer

Outcomes

Perioperative mortality - unadjusted analysis (105 studies)

There was a consistent relationship between perioperative mortality rate and hospital case volume for all cancer type, except
rectal cancer.

The odds ratios of perioperative mortality for each doubling of provider volume ranged from 0.77 for liver cancer surgery to 0.90
to colon cancer surgery.

Overall survival - analyses adjusted for counfounders (11 studies)

All studies reported at least one statistically significant association between case volume and mortality

Notes

The authors calculated that between 10 and 50 patients per year (depending on cancer type) would need to be moved from low
to high case volume hospitals to prevent one additional perioperative death.

Almost one third of the studies did not find a significant case volume effect on mortality. The authors suggest that using hospital
case volume as a proxy for quality of healthcare is questionable and more direct measures of quality are needed.

NCEPOD-2008

Methods

A 2008 report by the National Confidential Enquiry into Patient Outcome and Death (NCEPOD), examined the process of care
of patients who died within 30 days of receiving systemic anti-cancer therapy (SACT) in June or July 2006.

Participants

Patients who died within 30 days of receiving systemic anti-cancer therapy (SACT) in June or July 2006. Patients were identified
via questionnaires sent to individual National Health Service hospitals in England, Wales and Northern Ireland, as well as

and Count . . . oo
Y hospitals in the independent sector and public hospitals in the Isle of Man, Guernsey and Jersey.

Interventions Systemic anti cancer therapy.

Outcomes

Quality of Care

The NCEPOD advisors judged that 35% of patients who died within 30 days of SACT received good care. In 49% of the patients
patients the advisors identified room for improvement in care.

Discussion of treatment plan by MDT



The clinical management plan was discussed at an MDT meeting in only 58% (335/578) of patients who died within 30 days of
SACT.

The cohort included 23 patients with CUP (4.8% of the total number). 10 of these patients had their treatment plan agreed by
an MDT, 10 did not and there was no information about the remaining 3 patients.

Recommendations of the report’s advisors
All hospitals with A&E departments should establish an acute oncology service with access to specialist oncological advice.

Decisions to initiate chemotherapy should be taken at the consultant level. Constultants should use standardised consent forms
including details of both common and serious toxicities, which have been discussed with the patient

Recommendations were also made about the prescribing, dispensing and delivery of chemotherapy, patient information,
recording of toxicity, end of treatment record, models of service delivery, leadership, clinical governance, peer review, data
collection and training.

Notes

NHSIII-2009

Methods Qualitative and quantiative study
Participants Patients admitted as an emergency and subsequently diagnosed with cancer. The study used HES data from 20 trusts as well as
and Country qualitative information from hospital visits to three cancer centres and three cancer units.
Interventions The study compared different care pathways using observation and semi-structured interviews with the staff involved.
Length of stay and number of admissions for patients admitted as an emergency and diagnosed with a new cancer. The report
investigators worked with the hospitals involved to formulate an optimised pathway for the care of sick patients with possible
cancer.
The characteristics of the optimal pathway were:
Outcomes
Early identification of potential cancer in sick patients, prevention of unnecessary emergency admissions, alert/tracking systems
to drive responsive care, rapid access to assessment and diagnostics for sick patients with possible cancer (ideally within 6
— 12 hours), getting patients on the right pathway at the earliest opportunity (ideally within 12 — 24 hours) and supporting
organisational factors
Notes
Seve-2006
Methods Retrospective cohort study
Participants 389 patients entered in the Northern Alberta Cancer Registry, with histologically proven metastases from an unknown primary
and Country tumour, with epithelial histology. Patients belonging to sub-groups with well defined treatment were excluded.
. No treatment (55% of patients), chemotherapy (23% of patients), radiotherapy (16%), chemoradiotherapy (5%), hormone
Interventions
therapy (1%) and other treatments (3%)
257 patients were evaluated at cancer centres and 132 patients were not.
Referral to cancer centre (specialist oncologist)
Patients with poor prognosis tended not to be referred for evaluation at a cancer centre: univariate and multivariate analysis
Out showed that age older than 75 years, comorbidity, peritoneal involvement, and poor performance status (PS 2 or more) were
utcomes

correlated with not being evaluated at a cancer centre.
Overall survival

Patients referred to cancer centres had better overall survival than those not referred (median survival 150 and 21 days
respectively). This difference is probably explained by the much poorer prognosis of the patients not referred to cancer centres.



Treatment received

It was not clear whether patients not evaluated at cancer centres received treatment, the analysis focuses on the group referred

to cancer centres.

Notes
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Short summary

Key workers have become a standard of care for
people with cancer, but there is relatively little
evidence about their effectiveness.

One trial found that palliative care coordinators had
little effect on the severity of symptoms of terminally
ill patients with cancer (Addington-Hall et al, 1992).

Two other trials looked at nurses who coordinated
care or provided support for women undergoing
radical therapy for breast cancer. McArdle et al,
(1996) reported that psychological and physical
symptoms were less severe when women received
support from a specialist breast cancer nurse.
Goodwin et al (2003) found that when care was
coordinated by a nurse case manager women were
more likely to receive breast conserving surgery and
have better post operative arm function.

There was no evidence, however, about the effect of
key workers on the diagnostic process in those with
suspected cancer.

Rationale
Patients diagnosed with cancer, and their families /
carers, commonly suffer significant psychological

morbidity. The provision of support from a specialist
nurse is now an accepted intervention for patients with
the major common cancers. Patients with cancer of
unknown primary, or those with undefined primary
cancer undergoing investigations, are not currently
provided with the support facilities offered to the majority
of other cancer patients. This, combined with the
additional concerns and uncertainties associated with
this particular diagnosis, may result in unmet needs, and
avoidable psychological morbidity. The objective of this
question is to estimate the clinical and cost effectiveness
of a single person to co-ordinate emotional and
psychological support for a person with unknown primary
cancer.

Methods

STUDY TYPES
Any study design.

PARTICIPANTS

The literature search was initially restricted to studies in
those with unknown primary cancer, but did not return
any relevant studies. The search was widened to include
studies in people with any cancer.

INTERVENTIONS

An identified key worker appointed to remain as a
patient’s point of contact with throughout their clinical
course. For example, the NICE Improving Outcomes
Guidance for people with brain tumours defines the key
worker as "[the] person who, with the patient’s consent
and agreement, takes a key role in coordinating the
patient’s care and promoting continuity, ensuring the
patient knows whom to access for information and
advice".

OUTCOMES

Patient satisfaction with care, patient enablement, time
taken to establish diagnosis, number of investigations,
cost of hospital stay, overall duration of pathway from
diagnosis to treatment, referral to appropriate site-
specific team at first attempt and reduced morbidity
resulting from more rapid diagnosis (including
psychological morbidity)

STUDY SELECTION

An initial list of studies was selected by the information
specialist (SA). One reviewer (NB) then selected
potentially relevant papers from this list on the basis of
their title and abstract. These studies were ordered and
each paper was check against the inclusion -criteria.
Reference lists of included papers were also checked for
other relevant studies.

DATA EXTRACTION AND SYNTHESIS

One reviewer (NB) extracted data. Data extraction and
critical appraisals of studies included in existing service
guidance were used verbatim.

QUALITY ASSESSMENT
Study quality was assessed using the NICE checklists for
critical appraisal.

HETEROGENEITY ASSESSMENT

There was no statistical assessment of heterogeneity,
differences in studies were recorded in the study
characteristics tables.



Search results

When restricted to people with cancer of unknown
primary, the literature search identified no potentially
relevant studies. When broadened to include studies of
people with cancer in general the search returned 44
studies.

DESCRIPTION OF INCLUDED STUDIES

Two studies were identified from the literature reviews of
the Improving Outcomes cancer service guidance series
(see Table 1). A UK randomised trial of cancer care
coordinators (Addington Hall et al, 1992) in patients with
life expectancy of less than a year. The coordinators were
nurses who continually assessed need for NHS and social
services, provided a link between the patient these
services if needed, and offered advice and help.

Another UK randomised trial examined the effectiveness
of breast cancer specialist nurses (McArdle et al,1996)
who acted as a continuing source of advice and
reassurance to women with breast cancer

An additional American randomised trial was found in
the current literature search. Goodwin et al (2003)
examined the effect of nurse case managers who
coordinated care for older women with breast cancer.

STUDY QUALITY
The included studies were well conducted and considered
at moderate to low risk of bias.

Evidence summary

All but one of the NICE Improving Outcomes series of
cancer service guidance recommended that each person
with cancer should have a named key worker (see Table
2.1). Earlier guidance (colorectal, lung, urological,
haematological, head and neck cancer) identified the
clinical nurse specialist as the ideal key worker. Later
editions (brain tumours, children and young people with
cancer, sarcoma and supportive and palliative care for
people with cancer) recognised that other healthcare
professionals might perform the key worker role. The key

worker recommendations were usually based on
guideline group consensus rather than published
evidence.

The Department of Health Manual for Cancer Services
(2004), incorporating recommendations from the
Calman-Hine (1995) report and subsequent NICE
Improving Outcomes guidance, lists measures for a
named key worker as part of generic, site specific and
palliative care multidisciplinary teams.

OUTCOME 1: PATIENT SATISFACTION WITH CARE.
Addington-Hall and co workers (Addington-Hall et al
1992 ) reported no difference between groups in
satisfaction with care.

OUTCOME 2: PATIENT ENABLEMENT.

In the Addington-Hall et al study (Addington-Hall et al
1992) the two groups were equally likely to need help.
There were no differences between groups in the sources
of help, in the proportions having unmet needs for help or
in the proportions who had aids and appliances for use at
home.

Goodwin et al (2003) observed that women in the nurse
case management group were more likely to report that
they had a real choice in their treatment than women
receiving standard care.

OUTCOMES 3,4 AND 5: TIME TAKEN TO ESTABLISH
DIAGNOSIS, THE NUMBER OF INVESTIGATIONS AND THE
OVERALL DURATION OF PATHWAY FROM DIAGNOSIS TO
TREATMENT

No evidence was found. The studies included only
patients with an established diagnosis.

OUTCOME 6: REFERRAL TO APPROPRIATE SITE-SPECIFIC
TEAM AT FIRST ATTEMPT

There was no direct evidence, but some studies attempted
to measure the quality of coordination of care between
healthcare professionals and patients.

Addington-Hall et al (1992) reported that frequency of
contact with agencies and satisfaction with services did
not differ significantly between groups.

Goowdin et al (2003) reported that women in the nurse
case management group were more likely to receive
breast conserving surgery and radiotherapy than those in
the standard care group.

OUTCOME 7: MORBIDITY

In the Addington-Hall et al (1992) trial patients in the
care coordination group were significantly less likely to
have been suffering from vomiting, but there were no
other significant differences in the symptoms experienced
in the 24 hours before interview. There were also few
significant differences in severity of symptoms, concern
about symptoms and effectiveness of treatment:
coordination group patients were more likely to be
receiving effective treatment for vomiting (OR=0.04, 95%
CI: 0.02-0.79) and were less likely to be concerned about
having itchy skin (OR=3.7, 95% CI: 1.12-12.1). The control
group patients were more likely to have died by the end of
the study (OR=1.90, 95% CI: 1.01-3.58), but the authors
considered this a statistical artefact of multiple
comparisons.

There were few between group differences in the carers’
reports of the type, severity and effectiveness of treatment
of the patient’s symptoms in the last week of life; carers
of coordination group patients were more likely to report
that the patient had had a cough, less likely to rate the
patient’s difficulty with swallowing as severe, more likely
to report effective treatment for constipation and less
likely to report effective treatment for anxiety.



McArdle et al (1996) found that psychological morbidity
scores (GHQ, HAD) were consistently better in patients
offered routine care plus support from the breast care
nurse compared with patients offered routine care from
ward staff, routine care plus support from a voluntary
organisation or routine care plus support from the nurse
and the voluntary organisation.

Goodwin et al (2003) reported that, at two months after
surgery, more women in the nurse case management
group had normal arm function than those in the
standard care group.
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Table 2.1: Key workers in the Improving Outcomes cancer service guidance

Service Guidance

Issued Key worker recommendation

Evidence base

Brain tumours 2006  Yes None (no search for evidence).
Breast cancer 2002 Yes None. No evidence found.
Children and young people with 2005  Yes No evidence found
cancer
Colorectal cancer 2004 Yes 4(011.11 ical nurse specialist offering support and No direct evidence about key workers.
continuity of care)
Haemato-oncology 2003 Yes .(cll'mcal nurse specialist offering support and Indirect evidence from RCTs of link nurses in other
continuity of care) cancers
Head and neck cancer 2004  Named clinical nurse specialist No direct evidence
Lung cancer 2005 Yes (cllfncal nurse specialist offering support and No evidence found
continuity of care)
Sarcoma 2006  Yes None (no search for evidence).
Skin cancer 2006  No specific recommendations -
Supportive and palliative care 2004 Yes (l}a?eT evidence about nurses coordinating palliative
Urological cancer 2002 Yes (clinical nurse specialist offering support and No evidence reported

continuity of care)
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Characteristics of included studies

Addington-Hall-1992

Methods Randomised controlled trial (Ievel 1b)

Participants 203 terminally ill cancer patients with life expectancy of less than one year. 104 were randomised into the co-ordination group
and Country and 99 into the control group. UK

The co-ordinators were based in the community and introduced themselves to patients as nursesproviding a link between the
hospital, general practitioner and community services. Their role was to assess the need for services from NHS, local authority
and voluntary sector agencies; to offer advice on how to obtain these services and to contact the agencies themselves if necessary;

Interventions
to ensure that services were provided and were well coordinated; and to monitor the changing needs of the patient andfamily
for services. Patients were encouraged to contact the coordinators if they needed help or advice. Co-ordinators did not provide
practical nursing care, specialist palliative care advice or counselling services.

Out Outcome measures included the presence and severity of physical symptoms, psychiatric morbidity, use of and satisfaction with

utcomes

services and carers’ problems.

Notes Data extraction and critical apprasial from NICE Improving Outcomes in Haematological Cancers guidance (2003)

Chumbler-2007

Methods Matched case-control study

Participants and Country 125 patients receiving chemotherapy at Department of Veteran’s Affairs hospitals. USA

Interventions Cancer care coordination
Outcomes Use of hospital services
Notes

Goodwin-2003

Methods Randomised controlled trial (level 1b).

Participants
P 355 women, aged 65 or older with newly diagnosed breast cancer. America
and Country

Patients were randomised to nurse case managers or usual care, both for 12 months. Nurse case managers received 40 hours
Interventions training about cancer care, complications, cancer guidelines and case management. The case manager’s roles were educator,
counsellor, advocate and care coordinator.

Outcomes Type and use of cancer treatment in the first six months after diagnosis, arm function, patient satisfaction

Notes Randomisation was at the level of the surgeon (n=60) not by individual patient (cluster randomisation).
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McArdle-1996

Methods Randomised controlled trial (level 1b)
Partici ¢ 272 women aged less than 70 years undergoing surgery for breast cancer. 67 patients were randomised to routine care, 70 to
articipants . . . .
dc P ¢ routine care and support from a specialist breast care nurse, 66 to routine care and support from a voluntary organisation (Tak
and Coun
Yy Tent) and 69 to routine care and support fromboth the breast care nurse and the voluntary organisation.
. Breast care nurse providing support. The nurse gave information, listened sympathetically and gavereassurance. Patients were
Interventions .
also given a contact telephone number for the nurse.
Out Prevalence of psychological morbidity as assessed by self rating scales: 28 item general health questionnaire (GHQ) and its
utcomes
subscales and the hospital anxiety and depression scale (HAD).
Notes Data extraction and critical apprasial from NICE Improving Outcomes in Haematological Cancers guidance (2003)
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Short summary

The NICE Improving Outcomes series of cancer
service guidance recommended that people with
cancer should have their treatment managed by
multidisciplinary teams (MDTs). Although largely
lacking at the time, evidence about the clinical
effectiveness of MDTs has since emerged.

There is evidence from observational studies, that
management by MDT is associated with improved
overall survival in people with cancer. Some small
studies observed large improvements in overall
survival associated with MDT management, but the
weight of evidence suggests a more modest beneficial
effect.

The limited evidence about patient satisfaction
suggests that patients managed by MDT report
greater satisfaction than those managed elsewhere.

There was some evidence that the time from
diagnosis to treatment was shorter when patients
were managed by an MDT although none of the
studies addressed the diagnostic process directly.

Rationale

The management of the major common cancers has been
revolutionised and improved by the introduction of the
Multidisciplinary Team (MDT) approach. Designated
specialist teams comprising all relevant disciplines
provide better treatment than non-specialists, and the
organisational arrangements in which such teams
function can deliver improvements in the speed of
investigation and diagnosis. Supportive care from a
designated disease site-specific specialist nurse is an
additional benefit provided by the MDT approach to these
patients.

Patients with undefined primary cancer are not currently
“owned” by a specific MDT, and hence their management
and support is fragmented and poorly coordinated. Some
patients are discussed at other site-specific MDTs, but
experience shows that the lack of a defined policy for
management of these cases results in limited benefits
from this approach. Formal application of the MDT
approach to patients with undefined primary cancer early
in their clinical course may be advantageous.

Methods

STUDY TYPES
Any comparative study.

PARTICIPANTS

Initial literature searches restricted to studies of people
with cancer of unknown primary returned no studies, so
the search was broadened to included people with any
type of cancer.

INTERVENTIONS

Multidisciplinary team (MDT) management. For the
purpose of this review an MDT was defined as a group
of health professionals meeting regularly to discuss the
management of patients with cancer. Typical cancer
MDTs include a surgeon, clinical oncologist, medical
oncologist, radiologist, pathologist and specialist nurse.
Other specialists might be included depending on the
cancer site: the NICE Improving Outcomes cancer
guidance series recommends membership for various
cancer site specific MDTs.

OUTCOMES

Treatment outcomes, patient satisfaction with care,
overall duration of pathway from initial presentation to
treatment and the number and cost of investigations.

STUDY SELECTION

An initial list of studies was selected by the information
specialist (SA). One reviewer (NB) then selected
potentially relevant papers from this list on the basis of
their title and abstract. These studies were ordered and
the reviewer checked each paper against the inclusion
criteria. Reference lists of included papers were also
checked for other relevant studies. The NICE Improving
Outcomes cancer service guidance series was also
searched for recommendations and evidence about
MDTs.

DATA EXTRACTION AND SYNTHESIS
One reviewer (NB) extracted data.

QUALITY ASSESSMENT
Study quality (risk of bias) was assessed using the NICE
checKlists for critical appraisal.

HETEROGENEITY ASSESSMENT

There was no statistical assessment of heterogeneity,
differences in studies were recorded in the study
characteristics tables.
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Search results

When restricted to people with cancer of unknown
primary, the literature search identified no potentially
relevant studies. When broadened to include studies of
people with cancer in general the search returned 292
studies. 19 studies were included.

DESCRIPTION OF INCLUDED STUDIES

Three systematic reviews were identified (Coory, 2008;
Houssami et al, 2006 and Wright 2007). Houssami et
al (2006) and Wright et al (2007) included few relevant
studies, so the original studies from these reviews were
appraised in their own right.

Stephens et al (2005, 2007) compared overall survival
before and after the introduction of multidisciplinary
team working in UK upper gastrointestinal cancer care.
These studies tried to address the problem of using
historical control groups (with generally poorer
prognosis) by using multivariate analysis. Birchall et al
(2004) used two UK audits to examine the effect of MDTs
on the outcomes of people with head or neck cancer.

Morris et al (2006, 2008) used UK cancer registry data to
compare cancer teams’ adherence to the MDT standards
in the Manual for Cancer services with overall survival,
in people with colorectal cancer (Morris et al 2006) or
breast cancer (Morris et al 2008). Compliance was rated
from 0% (no standards were met) to 100% (all standards
met).

STUDY QUALITY

The majority of the included studies were observational:
a single randomised controlled trial was included in the
Coory et al (2008) systematic review. Many of the studies
used a "before-and-after" design, comparing outcomes
before and after the introduction of MDT cancer teams.
The use of historical controls introduces bias in favour of
MDTs, because there has been a general improvement in
the outcomes of people with cancer over time.

Evidence summary

NICE IMPROVING OUTCOMES GUIDANCE

All the service guidance publications recommended that
people with cancer should have their treatment managed
by MDTs. On the whole these recommendations were not
based on direct evidence (see Table 3.1). This is not
surprising since cancer MDTs were just beginning to
emerge (sometimes as a result of the Improving
Outcomes guidance).

TREATMENT OUTCOMES

Overall survival

Morris et al (2006, 2008) found for each 25% increase
in MDT adherence score there was a 3% reduction in the
risk of death within five years of diagnosis for colorectal

cancer patients and 4% reduction for breast cancer
patients. This effect was statistically significant in the
colorectal cancer cohort but not in the breast cancer
cohort. According to these figures, colorectal cancer
patients treated by a team meeting none of the standards
would have a 12% greater risk of 5 year mortality than
patients treated by a team with full adherence to MDT
standards.

Coory (2008) reviewed the evidence from five studies
about the effect of MDT management on the overall
survival of people with lung cancer. Two studies noted a
modest survival benefit for patients managed by MDTs,
and three studies reported no significant difference in
survival

Stephens et al (2005, 2006) attributed large
improvements in survival to MDT management (54% and
66% for patients with gastric and oesophageal cancer
respectively).

Birchall et al (2004) reported two audits of UK head and
neck cancer outcomes. In the earlier time period there
was no statistical effect of MDT management on patient
survival, but in the later audit MDT management was
associated with 30% reduction in the risk of death within
2 years of diagnosis.

Operative mortality

The rate of operative mortality was considerably lower
in upper GI cancer patients managed by MDTs than in
historical control groups, 2% versus 12% respectively for
those with gastric cancer (Stephens et al, 2005) and 6%
versus 26% for those with oesophageal cancer (Stephens
et al 2006).

PATIENT SATISFACTION

Two studies measured patient satisfaction, using
questionnaires. Gabel et al (1997) reported that patients
managed by MDT were more likely to report carers were
encouraged to attend consultations and that the
consultations helped them make a treatment decision,
than patients managed in non-MDT settings. Another
study (included in Coory et al 2008) found control group
(non-MDT) patients were more likely to report the
diagnostic process as too slow and that MDT patients
were more likely to report a better care experience.

OVERALL DURATION OF PATHWAY FROM INITIAL
PRESENTATION TO TREATMENT AND NUMBER OF
INVESTIGATIONS.

Little evidence about the diagnostic process because
studies were of patients with known primary tumours.

Grabel et al (1997) reported that the mean time from
diagnosis to treatment was 30 days in patients managed
by MDT compared with 42 days in those managed
elsewhere. Chang et al. (2001) reported that the MDT
review of cases would sometimes also lead to deferred
radical treatment while further staging investigations
were done.
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The Coory (2008) systematic review included three
studies reporting time from presentation to treatment. In
all three the mean (or median) time from presentation to
treatment was reduced by at least two weeks in the MDT
group when compared to the non MDT group. Evidence
from a single phase II randomised trial suggested this was
due to quicker diagnosis in patients managed by MDT.

NUMBER OF INVESTIGATIONS.

There was little evidence about this outcome. Two studies
suggested that additional staging investigations after
diagnosis were more likely in patients managed by MDTs.
Back et al (2007) study reported that post-operative
imaging was more likely in patients managed by MDT.
Chang et al. (2001) noted that MDT review of cases would
lead to additional staging investigations before treatment
in 31% of those destined for radical therapy.

In a randomised phase II trial of 57 patients with lung
cancer (reported in Coory et al 2008) those managed by
MDT made significantly fewer GP visits than those
managed in a non-MDT setting (88 versus 164
respectively).
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Table 3.1: Multidisciplinary team recommendations in Improving Outcomes service

guidance
Cancer guidance 'Year MDT . Evidence
issued recommendation
Brain tumours 2006 Yes No direct evidence. Breast cancer evidence was cited.
Breast cancer 2002 Yes Evidence is from observational studies of treatment by specialists rather than MDTs
per se.
CC;:(I:(;CH and young people with 2005 Yes Indirect evidence from other cancer studies.
Colorectal cancer 2004 Yes No direct evidence. Breast cancer evidence was cited.
Haemato-oncology 2003 Yes No direct evidence
Head and neck cancer 2004 Yes No evidence found about effect of MDTs on survival or quality of life
Lung cancer 2005 Yes Evidence from observational studies
Skin cancer 2006 Yes No direct evidence
Urological cancer 2002 Yes No direct evidence.
Table 3.2: Treatment outcomes
Stud N Outcome MDT """ Statistical comparison
Y MDT P
5 studies One study found that median survival of inoperable patients was 3.2 months longer after the
Coory (N ot Overall introduction of MDT care. Another study found a modest increase in the survival of older patients,
2008 reported) survival when managed by MDTs. Three other studies reported no statistical difference in survival outcomes
P between MDT and non-MDT groups.

Birchall Overall
2004 566 survival, 2 NR NR In a multivariate analysis of survival, assessment by an MDT was not a significant predictor of
(1996-1997 years after survival within 2 years of diagnosis [P=0.01, HR not reported]
cohort) diagnosis
Birchall Overall
2004 727 survival, 2 NR NR In a multivariate analysis of survival, assessment by an MDT was associated with a 30% reduction in
(1999-2000 years after the risk of death within two years of diagnosis [HR=0.70, P=0.02]
cohort) diagnosis
Stephens Operative 0 o
2005 % mortality 2% 12% NR
Stephens Operative N o
2006 7 mortality 6% 26% NR

Overall
Stephens 05 survival, 5 71% 350 In a multivariate analysis of survival, MDT management was associated with a 54% reduction in the
2005 years post- ? ¢ risk of death during the period of follow up [HR=0.46, 95% CI= 0.23 to 0.92]

op

Overall
Stephens 77 survival, 5 520, 10% In a multivariate analysis of survival, MDT management was associated with a 66% reduction in the
2006 years post- ’ ®  risk of death during the period of follow up [HR=0.34, 95% CI= 0.20 to 0.56]

op

Overall
Morris 11919 survival, 5 NA NA A quartile increase in MDT score was associated with a 4% reduction in the risk of death within 5
2008 years post- years of surgery, but this was not statistically significant [HR=0.96, 95% CI = 0.89 to 1.02].

op

Overall
Morris 11548 survival, 5 NA NA A quartile increase in MDT score was associated with a 3% reduction in the risk of death within 5
2006 years post- years of surgery, this was statistically significant [HR=0.97, 95% CI = 0.94 to 0.99].

op
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non-

Study N Outcome MDT

Statistical comparison

MDT
Back 2007 67 Median 187 1LYy o rank, P=0.11.
survival months months
Overall
Shylasree survival,
20(}), 6 287 over the NA NA Chi Squared = 5.24, P=0.022 (unadjusted comparison).
period of the
study.

Abbreviations: CI, confidence interval; HR, hazard ratio; MDT, multidisciplinary team; NA, not applicable; NR, not reported.

Table 3.3: Patient satisfaction with care

non- L .
Study N Outcome MDT MDT Statistical comparison
Patient Patients managed by MDT were more likely to report carers were encouraged to attend consultations (P<0.001)
Gabel 339 satisfaction NR  NR and that the consultations helped them make a treatment decision (P<0.001) than patients managed in non-MDT
1997 (6 settings. There were no significant differences in the responses to the other four questions (about adequacy of time
questions) spent with each consultant and the nurse specialist's knowledge).
gtoaolry 57 (1 Patient NR Control group (non-MDT) patients were more likely to report the diagnostic process as too slow (P=0.02). MDT
2008 study) satisfaction patients were more likely to report a better care experience (P=0.01). Not all patients completed the questionnaires

Table 3.4: Overall duration of pathway from initial presentation to treatment

non- L .

Study N Outcome MDT MDT Statistical comparison
Gabel Mean time from 30 42 _
1997 339 diagnosis to treatment days days P=002

Decision to defer
Chang 75 radical treatment Additional work-up before treatment was recommended by the MDT in 10/32 (31%) patients whom
2001 pending further non-MDT recommended immediate radical treatment.

diagnostic tests
Coo 3 studies Time from In three studies the mean (or median) time from presentation to treatment was reduced by at least
2005?1 (N not  presentation to two weeks in the MDT group when compared to the non MDT group. Evidence from a single phase

reported) treatment

I randomised trial suggested this was due to quicker diagnosis in patients managed by MDT.

Table 3.5: Number and cost of investigations

Study N Investigations

MDT non-MDT Statistical comparison

Back 2007 67

Imaging within 5 days post-op 86%

59%

Coory 2008 57 (1 study) Visits to G.P.

88 164 P=0.002
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3. Multidisciplinary teams for people with cancer

Last updated: 29 / 9 / 2008.

Characteristics of included studies

Back-2007
Methods Non randomised comparative.
Participants
P 67 patients with high grade glioma treated with radical radiotherapy,at 2 hospitals. Singapore.
and Country

Management by a neuro-oncology multidisciplinary team at one hospital was compared with the traditional on-call referral
Interventions pattern (non-MDT) at the other hospital. The MDT met every 2 weeks with neurosurgeon, radiation oncologist, neuro-
oncologist, neuroradiologist and clinical nurse specialist in attendance.

Median overall survival, use of postoperative imaging, time from surgery to start of radiotherapy, use of adjuvant chemotherapy

Outcomes
in those with glioblastoma multiforme.

Notes Clinical characteristics appear similar between the two patient groups.

Birchall-2004

Methods Cohort study

Participants and Country 1293 patients with head and neck cancer identified from the South West Audit of Head and Neck Cancer. UK

Interventions Assessment in a multidisciplinary clinic compared with assessment elsewhere.
Outcomes Two year overall survival, time from diagnosis to treatment.

Notes

Chang-2001

Non randomised comparative study. Women with breast cancer had their cases evaluated by an MDT, with comprehensive
Methods history and physical examination and review of pathology and radiological imaging. Treatment recommendations made by the
MDT were then compared to those made before.

Participants .

75 women with breast cancer. USA
and Country

. Multidisciplinary team evaluation of case at a University Hospital compared with treatment recommendations from other

Interventions .| |

institutions.
Outcomes Treatment recommendations
Notes Unclear whether the referring institutions had MDTs

Coory-2008

Systematic review of MDTs for patients with lung cancer. Literature search dates were 1984 to 2007. Any study design

Method:
ethods was eligible. (Evidence level 2)
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Participants and . .

Patients with lung cancer.
Country
Interventions MDTs (meeting of a group of people of different healthcare disciplines to discuss individual patients).
Outcomes Survival, practice patterns, waiting times, satisfaction with care, visits to GPs and quality of life.
Notes 16 studies were included (1 randomised trial, 7 before and after studies and 8 case series).

Gabel-1997

Non-randomised before and after study. Compares outcomes in a single institution before and after the opening of an MDT

Methods .
breast cancer clinic.

Participants . . . ..

P 339 patients with breast cancer (162 before the opening of the MDT clinic and 177 after).USA

and Country
MDT management. Team meetings included specialists from surgery, radiation oncology, medical oncology, pathology and

Interventions radiology. The system before the introduction of the MDT is not specified in detail, but involved consultations with individual
specialists.

Outcomes Time between diagnosis and treatment. Patient satisfaction, measured using a patient questionnaire.

Notes

Houssami-2006

Systematic review of MDTs for patients with breast cancer. Literature search dates were 1984 to 2007. Any study design

Methods . R
was eligible. (Evidence level 2)
Participants and . .
Patients with breast cancer.
Country
Interventions Multidisciplinary care
Outcomes Overall survival, change in treatment recommendations, time between diagnosis and treatment.
Notes 15 studies included, although only 2 were true MDT studies the remainder were about case volume.

Morris-2006

Methods Cohort study
Participants 11548 patient with colorectal cancer entered in the Northern and Yorkshire Cancer Registry, with complete medical
and Country management information. UK
Implementation of the Calman-Hine recommendations (cancer MDTs and surgical site specialisation). The degree of
Interventions implementation was measured using a questionnaire derived from the National Accreditation Standards in the NHS Manual of
Cancer Service standards.
Out Use of chemotherapy in Dukes stage C and D patients, use of neoadjuvant radiotherapy, use of anterior resection in patients
utcomes
with rectal cancer and five year overall survival.
Notes

Morris-2008

Methods

Cohort study
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Participants 11919 women with breast cancer entered in the Northern and Yorkshire Cancer Registry, with complete medical management
and Country information. UK

Implementation of the Calman-Hine recommendations (breast cancer MDTs and surgical site specialisation). The degree of
Interventions implementation was measured using a questionnaire derived from the National Accreditation Standards in the NHS Manual of
Cancer Service standards.

Outcomes Use of breast conserving surgery, use of adjuvant radiotherapy and five year overall survival.

Notes

Shylasree-2006

Methods Cohort study

Participants and Country 287 women with suspected ovarian cancer treated at any of 20 hospitals. UK

Interventions Management by gynaecology oncology MDT compared with management at a peripheral unit.
Outcomes Overall survival
Notes

Stephens-2005

Methods Before and after study (case series)
Participants and . . . . . s . . .
C ¢ 95 patients with gastric cancer undergoing Ro gastrectomy with curative intent in a single cancer unit. UK
ountry
. MDT management (45 patients), compared with a historical control group (50 patients) treated immediately before the
Interventions . .
introduction of the MDT.
Outcomes Treatment related morbidity and mortality, 5 year overall survival.
Notes

Stephens-2006

Methods Before and after study (case series)

Participants and Country 134 patients with esophogeal cancer undergoing surgery with curative intent in a single cancer unit. UK

Interventions MDT management, compared with historical control group immediately before the introduction of the MDT.
Outcomes Preoperative staging, treatment related morbidity and mortality, overall survival.
Notes

Wright-2007

Methods Systematic review. Literature search dates 1960 to 2005, unpublished studies were also sought.

Participants . .
People with cancer or tuberculosis.
and Country

Interventions Multidisciplinary cancer conferences (MDT meetings), specialist cancer care, high volume cancer teams.

Outcomes Any reported patient outcomes. Key components of an MDT

Not Ten studies reported the effect of MDTs (or specialist/ high volume teams) on outcomes. Only three were studies of MDTs for
otes
cancer (Birchal et al 2004; Chang et al 2001 and Gabel et al 1997), these were included in the current review in their own right.
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4. Initial tests for metastases of undiagnosed

primary

Last updated: 30/ 10/ 2009.

Short summary

A number of expert reviews proposed diagnostic
strategies for the identification of primary tumours
in patients with metastatic presentation. Their aim
was typically to identify treatable tumours as quickly
as possible. However, no studies directly compared
an expert diagnostic strategy with tests performed in
arbitrary order.

Limited evidence, from case series, suggests that
most primary tumours can be identified by a
restricted panel of basic tests. This implies that the
use of additional tests at an early stage will not add
anything in most cases and the additional false
positive diagnoses could delay diagnosis for some
patients.

The consensus in the literature was if the basic panel
of tests fails to reveal a primary tumour, further tests
should be used selectively, guided by the patients
signs and symptoms and with the aim of identifying
treatable tumours.

Rationale

NICE Guidelines exist for initial investigation and referral
of patients, who present with symptoms suggestive of a
primary tumour, but these Guidelines do not deal with
patients who present with symptoms due to metastatic
disease, nor do they advise about the optimal diagnostic
workup in such patient.

Special circumstances exist where extensive investigation
of metastatic malignancy is not clinically appropriate,
specifically when patients have extremely advanced
disease, and / or where anti-cancer treatment is very
unlikely to be beneficial. Identification of these patients
and their optimal management is dealt with below (PICO
question 5). For all other patients, a rational approach to
investigation which achieves a definitive diagnosis in the
shortest possible time (i.e. with the least redundant tests)
is the standard clinical aim.

The initial diagnosis of metastatic cancer is usually made
on the basis of detection of tumour masses or effusions
on clinical examination or by imaging, often on a
background of recognised but non-specific symptoms.

Once metastatic cancer is suspected or proven, further
tests are performed with the aim of identifying a primary
site (where possible), and refining the histological nature
and extent of the disease. In the period after the initial
presentation, when metastatic cancer has been identified,
but the outcome of further tests are awaited, it is useful
to apply a diagnosis of “malignancy of undefined primary
origin”.

There are numerous different clinical presentations of
malignancy of undefined primary origin, and it is
inappropriate to apply exactly the same panel of
investigations in every patient. Conversely, there are tests
which clinical experience has shown commonly make a
useful contribution to the diagnostic process with
minimal cost (either financially, or in terms of patient
inconvenience), which can therefore be reasonably
applied in almost every case. Traditionally, the literature
regarding investigation of provisional Cancer of
Unknown Primary (CUP) has emphasised the importance
of avoiding certain tests which were perceived as invasive,
or low-yield (for instance endoscopy, barium studies).
However, the advent of more modern approaches to
diagnosis (e.g. same-day wupper- and lower-GI
endoscopy), and the wider availability of complex yet
high-yield tests (eg CT scanning) has altered this
perception. These developments, combined with the
premium which applies to early identification of certain
newly treatable entities such as metastatic colon cancer
mean that the “optimal” list of preliminary investigations
for malignancy of undefined primary origin is difficult
to define, and changes with time, clinical opinion, and
clinical circumstances.

The published literature contains a list of initial
investigations which are applied in the majority of cases
of malignancy of undefined primary origin. These tests
are:

°Comprehensive history and physical examination
including rectal and pelvic examination

°FBC, U+E+creatinine, LFTs, Ca2+, Urinalysis

cImmunoglobulin levels (isolated or multiple lytic
bone lesions)

°Symptom-directed endoscopy

°Mammography (women)

°Chest x-ray and CT scan chest / abdomen / pelvis
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°Marker tests (PSA in males > 50 years; CA125 in
females with peritoneal malignancy or ascites; AFP +
HCG (midline nodal disease, age <50 years)

°Biopsy and standard histological examination
including “basic” immunohistochemistry panel
(CK20, CK7) and other immunohistochemistry as
appropriate

Formal review of the evidence on initial investigation of
malignancy of undefined primary origin may reveal an
optimal strategy for managing this process. Such a
strategy would maximise the number of diagnoses made
for which specific valuable interventions could be offered,
would identify as many primary tumours as possible, and
would be rapidly and easily applied. It would also ensure
that inappropriate over-investigation was avoided in
patients for whom exhaustive testing stood no chance of
improving the ultimate treatment outcome.

Given that one of the most controversial components of
the widely used screening investigations is the use of
mammography in women with no specific clinical or
pathological features to suggest breast cancer, the
evidence on this topic will be explored in a separate
review (see section 7).

Methods

STUDY TYPES
There was no restriction on study design.

PARTICIPANTS

People with malignancy of undefined primary origin
undergoing initial investigations to establish a primary
site

INTERVENTIONS

Expert-selected panel of investigations undertaken with
expert overview (i.e. a specific diagnostic strategy). The
comparison is commonly used investigations performed
in arbitrary order following baseline history and
examination, within the current clinical structure.

OUTCOMES

Diagnostic yield, duration of diagnostic process, number
investigations, appropriateness of investigations and
patient satisfaction with care

STUDY SELECTION

An initial list of studies was selected by SA. NB then
selected potentially relevant studies from this list on the
basis of their title and abstract. These studies were
ordered and each paper was checked against the inclusion
criteria.

DATA EXTRACTION AND SYNTHESIS
One reviewer (NB) extracted data. Only published data
were included and authors were not contacted.

QUALITY ASSESSMENT
Study quality was assessed by one reviewer (NB) using
NICE checklists.

HETEROGENEITY ASSESSMENT

There was no formal assessment of heterogeneity.
Differences between studies, that could contribute to
differences in their results were noted in the evidence
tables.

Search results

DESCRIPTION OF INCLUDED STUDIES

Fourteen studies were included: three case series of
patients with metastatic presentation, five series of
patients presenting with bone metastases and six expert
reviews or clinical guidelines.

STUDY QUALITY

The studies were generally of low quality, typically
retrospective case series or reviews based on expert
opinion. Two of the series (Kirsten et al 1987 and Le
Chevalier et al 1988) probably excluded patients with
primaries quickly identified via basic tests, and could
underestimate the sensitivity of these basic tests. One of
the case series (Losa Gaspa et al, 2002) was a prospective
evaluation of a diagnostic strategy for metastatic
presentation.

Evidence summary

BASIC PANEL TESTS FOR PATIENTS PRESENTING WITH
METASTASES OF UNDEFINED ORIGIN

A number of studies suggested a basic panel of diagnostic
tests (see Table 4.1). There was consensus about the basic
panel tests that all patients should receive: history,
comprehensive physical examination, biopsy with
histopathology and immunohistochemistry, complete
blood count, chest X-ray (or chest CT) and biochemistry
tests. Many studies included CT of the abdomen and
pelvis There was disagreement about the inclusion of
mammography for all women. Some studies suggested
measuring serum PSA, AFP and B-HCG in all men,
whereas others used these markers more selectively.

In the bone metastasis series biopsy was used selectively
(often after the other initial tests), patients also received
an X-ray of the affected bone and a technetium bone scan.

DIAGNOSTIC YIELD

The number of primary tumours identified by initial tests
and further tests is summarised in Table 4.2. The
proportion of treatable primary tumours identified at
each stage is also summarised in Table 4.2. Breast,
ovarian, prostate, head/neck, thyroid and germ -cell
primary tumours were considered treatable.
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Of the 556 primary tumours identified overall 424 (76%)
were identified by initial tests. The proportion of patients
who had a primary tumour identified by initial tests (the
diagnostic yield) ranged from 25% to 85% compared with
8% to 75% for those who went on to have further tests.

Losa Gaspa et al (2002) compared three levels of a
diagnostic strategy in a prospective series of 221 patients
presenting with metastatic cancer. The levels were: basic
tests, additional tests and exhaustive tests. The diagnostic
yield of basic tests was 138/221(62%), of additional tests
was 24/83 (29%) and of exhaustive tests was 13/59
(22%). If CT-abdomen-pelvis were considered as part of
the initial panel of tests (as is typically the case) the
diagnostic yield of initial tests would have been 158/221
(71%).

For patients presenting with bone metastases there was
good consistency in the relative yield of initial and further
tests (see Table 4.2). More than 80% of primary tumours
that were found were identified during initial tests . The
pattern was the same for the subgroup of treatable
tumours, with more than 80% of those eventually
diagnosed found during the initial tests.

EXPERT STRATEGY VERSUS ARBITRARY TEST ORDER

Although no studies reported a comparison of an expert
diagnostic strategy with arbitrary diagnostic test order,
the evidence suggests that most primary tumours can be
identified by a restricted panel of basic tests. It follows
that the use of additional tests at an early stage will not
add anything in most cases. Many of these additional tests
have significant false positive rates, these additional false
positive diagnoses could delay diagnosis in some patients.

DURATION OF DIAGNOSTIC PROCESS AND PATIENT
SATISFACTION WITH CARE
These outcomes were not reported in the studies.

NUMBER AND APPROPRIATENESS OF INVESTIGATIONS
These outcomes were not reported in the studies.
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Cancer of Unknown Primary clinical guideline

4. Initial tests for metastases of undiagnosed
primary

Last updated: 30 / 10 / 2009.

Characteristics of included studies

Abbruzzese-1995

Retrospective series of patients with suspected metastasis of unknown primary referred from community physicians to an
Methods unknown primary tumour clinic. Patients with inadequate initial diagnostic work up, obvious primary tumour or
inappropriately referrals to the clinic were excluded.

Participants 879 patients with suspected unknown primary tumour (including sarcoma, lymphoma and melanoma). 180 primary tumours
and Country were diagnosed in 179 patients.

Initial tests in all patients
Pathology review, H&P, CBC, biochemistry survey, chest x-ray, CT-abdomen-pelvis.
Men: serum PSA, serum AFP and serum -HCG
Interventions
Women: mammogram

Further tests according to signs, symptoms or results of initial tests

Sputum cytology, CT-chest, breast or pelvic ultrasound, bronchoscopy and GI-endoscopy.

Diagnostic yield of initial tests (for identification of the primary tumour)
Pathology review 58 ,CT-abdomen-pelvis 35,

Figures not reported for H&P, CBC, biochemistry survey, chest x-ray, or mammogram .
Diagnostic yield of further tests (for identification of the primary tumour)
Chest CT 20, bronchoscopy 7, breast-US 5, pelvic-US 1

Comparison of limited versus additional evaluation

The authors argue that pathology review of outside slides, physical examination, chest radiography and mammography often
provided the most information. Except for breast and pelvic ultrasound the additional studies were likely to identify only
untreatable malignancies with short overall survival, such as lung or GI cancer.

Outcomes

55/122 of the diagnosed epithelial primary tumours were found by CT . Only 4 of these 55 were considered treatable (3 women
with ovarian cancer and one patient with head/neck cancer).

Duration of diagnostic process

Not reported

Number of investigations

Not reported.

Appropriateness of investigations

Not reported

Patient satisfaction with care
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Not reported.

Also compares the relative cost of limited and additional diagnostic evaluation. Incomplete reporting of the diagnostic yield of

Notes

the individual tests: only goes into detail about CT.

Alcalay-1995

Methods

Retrospective case series of patients admitted to a single institution for the evaluation of skeletal metastasis of unknown
primary between 1986 and 1995.

Participants and
Country

350 patients. A primary tumour was identified in 109 patients.

Interventions

Initial tests
H&P, CBC, biochemistry tests, bone X-ray,, chest X-ray and bone scan.
Further tests

Abdominal US, CT-abdomen, mammography, biopsy of metastasis, serum tumour markers

Outcomes

Diagnostic yield initial tests

Bone X-ray (sclerotic appearance of metastasis): 350 tests done, 34 tumours identified (34 treatable -prostate cancer)
H&P: 350 tests done, 34 tumours identified (25 treatable)

Chest X-ray: 350 tests done, 21 tumours identified (none treatable).
Diagnostic yield further tests

Abdominal US: 6 tumours found (none treatable)

CT-abdomen: 8 tumours found (one treatable)

Mammography: 1 tumour found (treatable breast carcinoma)

Biopsy of bone metastasis: 4 tumours found, (2 treatable)

Serum tumour markers & mediastinal biopsy: 1 treatable tumour found
Duration of diagnostic process

Number investigations

Appropriateness of investigations

Patient satisfaction with care

Notes

Bitran-1992

Methods

Expert review

Participants and Country Patients with unknown primary malignancy

Initial tests in all patients

Interventions

Minimal initial work-up is H&P, CBC, biochemistry tests, urinalysis, chest X-ray, CT abdomen-pelvis
Outcomes No outcomes reported
Notes
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Briasoulis-2009

Methods Expert consensus clinical guideline (European Society for Medical Oncology)

Participants and Country Patients with CUP

The ESMO guideline covers the diagnosis, treatment and follow-up of patients with CUP

Initial tests in all patients

Pathology review, H&P, CBC, biochemistry survey, urinalysis CT-abdomen-pelvis-thorax.

Further tests according to signs, symptoms or results of initial tests
Interventions Patients with SCC cervical lymphadenopathy: CT-head-neck or PET-CT

Sign or symptom directed endoscopies.

Men with adenocarcinoma and bone metastases: serum PSA

Patients with midline metastatic disease: serum AFP and serum (-HCG.

Women with adenocarcinoma: mammogram or breast MRI

Outcomes Outcomes are not reported

Notes

Bugat-2003

Methods FNCLCC clinical guidelines, based on review of the literature and guideline group consensus.

Participants and . . . . .
Patients with carcinoma of unknown primary site

Country
Initial tests
Biopsy of metastasis and histopathology, H&P and chest X-ray. In men serum tumour markers (AFP, beta-HCG and PSA).
In women mammography, CT-pelvis or pelvic US.

Interventions
Further tests (depending on presentation)
CT thorax-abdomen-pelvis, testicular USD, breast US, breast MRI, serum tumour markers (AFP for liver tumours, beta-
HCG in women), endoscopies, bone scan

Outcomes No outcomes reported.

Notes

Jacobsen-1997

Retrospective case series of patients with skeletal metastases as first sign of an unidentified primary tumour. All patients were

Methods . e

evaluated at a single institution between 1983 and 1993.
Participants . . . . . .

29 patients. Primary tumours were diagnosed antemortem in 22/29 patients and postmortem in 2/29.
and Country

. All patients were evaluated non- uniformly - there was no established diagnostic protocol although all had physical examination,

Interventions . .

chest X-ray and biochemistry tests.

Diagnostic yield
Outcomes Physical examination : done in all cases, 2 primary tumours identified (2 treatable tumour - breast carcinoma)

Chest X-ray : Done in all cases, 10 primary tumours identified (none treatable)
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Abdominal US : 3 primary tumours identified (1 treatable)

Intravenous pyelogram: done in 2 patients, 1 primary tumour identified (not treatable)
Biopsy of metastasis: 6 primary tumours identified (4 treatable)

Duration of diagnostic process

Not reported

Number investigations

Not reported

Appropriateness of investigations

Not reported

Patient satisfaction with care

Not reported

The authors propose a diagnostic protocol, as a more efficient alternative to a disorganised approach. H&P, CBC, urinalysis, PSA
(in men), chest X-ray (and/or chest-CT), bone scan, CT-abdomen or abdominal US and finally biopsy of the most accessible

skeletal metastasis.
Notes
Biopsy of skeletal metastasis should be done cautiously in the event that the tumour is a bone sarcoma - ill planned biopsy

could comprise a later limb sparing surgery. Biopsy of metastases of renal cell carcinoma should be avoided if possible, due to
abundant vascularized.

Katagiri-1999

Retrospective series of patients presenting with skeletal metastases as the first sign of unknown primary cancer, treated
between 1990 and 1996 at a single institution.

Methods

Participants and

64 patients. The primary tumour was found antemortem in 56/64 patients (88%).
Country

Initial tests (in all or almost all patients)

H&P, biochemical survey, urinalysis, chest X-ray, bone X-ray, bone scan, serum tumour markers (CEA, CA19-9, CA125,
AFP), chest-CT, CT-abdomen,

Interventions Further tests
In male patients with osteosclerotic lesions: serum PAP and PSA

According to signs/symptoms: Thyroid gland US, gastroscopy, colonoscopy or barium enema, mammography

Bone biopsy, tissue biopsy.

Some primary tumours were detected on both initial and further tests
Diagnostic yield of initial tests
H&P: 64 tests, 17 with findings, 17 treatable tumours
Lab tests did not help identify primary lesions
Outcomes Chest-CT: 57 tests, 39 with findings, no treatable tumours
Abdominal-CT: 56 tests, 20 with findings, no treatable tumours
Pelvic-CT: 56 tests, no findings
Diagnostic yield of further tests

Abdominal US: 49 tests, 12 with findings, no treatable tumours identified
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Thyroid gland US: 8 tests, 5 with findings, 1 treatable tumour

Symptom directed endoscopy: 35 tests, 5 with findings, no treatable tumours.
Number investigations

Not reported

Appropriateness of investigations

Not reported

Patient satisfaction with care

Not reported

Notes

Kirsten-1987

Methods

Retrospective series of patients presenting with adeno or undifferentiated carcinoma metastases with the primary site not
apparent after careful H&P and chest X-ray. All patients presented to a single institution between 1977 and 1982. Patients
presenting with upper neck node metastases were excluded, as this group were referred to the head and neck team and managed
as head and neck primary cancer.

Participants
and Country

286 patients.

Interventions

Initial tests in all patients
H&P, CBC, biochemistry survey, chest x-ray, .
Further tests according to signs, symptoms or results of initial tests

Pathology review and IHC, intravenous pyelogram, mammogram, barium meal, barium enema, CT-abdomen-pelvis, CT-chest,
abdominal pelvic ultrasound, bronchoscopy and GI-endoscopy, serum AFP, serum acid phosphatase and serum p-HCG.

Outcomes

Diagnostic yield of further tests

Primary site was identified in 58/286 patients (20%). Treatable primary site was identified in 29/286 patients (10%)
Duration of diagnostic process

Not reported

Number investigations

Not reported for

Appropriateness of investigations

Patient satisfaction with care

Notes

Pre PSA study.

Le_xo002d_Chevalier-1988

A retrospective consecutive case series of patients presenting with unknown primary cancer and metastases who also had an

Methods

autopsy.
Participants .

302 patients.
and Country

Initial tests
Interventions

All patients had chest X-ray, most (85%) had a biopsy of their metastasis
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Further tests

Intravenous pyelogram, thyroid gland scan, barium enema, bronchoscopy, upper GI endoscopy, lower GI endoscopy,
mammography and tumour markers (serum AFP. 3-HCG and prostatic acid phosphatase).

Outcomes

A total of 82 primary tumours were found while the patient was still alive.
Diagnostic yield of initial tests (done in all cases)

Chest X-ray identified 31 primary tumours, histology 50

Diagnostic yield of further tests (only done in selected patients)

Intravenous pyelogram 9, thyroid gland scan 4, barium enema 7, bronchoscopy 19, upper GI endoscopy 6, lower GI endoscopy
7 and mammography 1. Some primary tumours were evident on more than one diagnostic test

Duration of diagnostic process
Not reported

Number investigations

Not reported for individual patients
Appropriateness of investigations
Not reported

Patient satisfaction with care

Not reported

Notes

Leonard-1993

The paper is an expert review about diagnosis of patients who presented with metastatic non-squamous carcinoma of unknown

Methods site Includes some data from: Nystrom JS, Weiner JM, Heffelfinger-Juttiner J, et al: Metastatic and histologic presentation of
unknown primary cancer. Seminars in Oncology 4: 53-58, 1977
Participants .
266 patients
and Country
Interventions Proposes a panel initial tests.
Outcomes Outcomes not reported
Notes
Losa-2002
Methods Prospective series of consecutive patients presenting with metastatic cancer to a single institution between 1992 and 1997.
Participants .
221 patients.
and Country
Initial tests in all patients
Biopsy and histopathology of accessible lesions, H&P, CBC, biochemistry survey, chest x-ray,
serum PSA, serum AFP and serum B-HCG
Interventions

Further tests according to signs, symptoms or results of initial tests
CT-thorax, endoscopies, bronchoscopy, bone scan, MRI

Women: mammogram, CT-abdomen.
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Diagnostic yield of initial tests for identification of the primary

138 primary tumours diagnosed, out of 221 patients. Physical examination revealed 75 primary tumours, chest X-ray 83,
histopathology 47 and tumour markers (PSA, AFP and B-HCG) 15.

Diagnostic yield of further tests for identification of the primary
An additional 21 primary tumours were diagnosed out of 83 patients.
Duration of diagnostic process

Outcomes Not reported

Number investigations

Not reported

Appropriateness of investigations

Not reported

Patient satisfaction with care

Not reported

Notes Additional information available in F. Losa-Gaspa’s PhD thesis

Rougraff-1993

Method Prospective case series of consecutive patients presenting with skeletal metastases of unknown origin, presenting to a
ethods
single orthopaedic surgery department.

Participants and .
40 patients
Country

Initial tests

H&P, biochemistry tests, CBC, X-ray of the involved bone, bone scan, chest X-ray, CT-chest-abdomen-pelvis, and finally

open biopsy of the most accessible lesion.
Interventions
Further tests

additional tests were ordered if the history or physical examination directed the search for a primary away from the chest
and abdomen.

Diagnostic yield of initial tests
34/40 (85%)
Diagnostic yield of further tests
2/6 (33%)
Duration of diagnostic process
Not reported

Outcomes
Number investigations
Not reported
Appropriateness of investigations
Not reported

Patient satisfaction with care

Not reported

Notes
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Simon-1986

Method. Retrospective case series of patients with skeletal metastasis of unknown origin,referred to a single orthopaedic surgeon
ethods
between 1976 and 1984.

Participants and . . . e s .
46 patients. Primary tumours were identified in 20 patients.
Country

Intial tests in all patients

H&P, biochemistry tests, chest X-ray, bone scan, intravenous pyelogram, biopsy of metastasis
Interventions

Further tests

Laparotomy, CT-abdomen

Diagnostic yield of initial tests
In 46 patients initial tests identified 16 primary tumours (5 treatable)
Diagnostic yield of further tests
In 30 patients further tests identified 4 primary tumours (1 treatable)
Duration of diagnostic process
Not reported
Outcomes
Number investigations
Not reported
Appropriateness of investigations
Not reported
Patient satisfaction with care

Not reported

Notes

Varadhachary-2004

Methods Expert review

Participants and Country Patients with a biopsy proven unknown primary cancer

Initial tests
H&P, biochemistry survey, CBC, chest X-ray, mammography (in women), PSA (in men), CT abdomen-pelvis
Further tests
Sign or symptom directed endoscopy
Interventions Patients with suspected occult head/neck cancer: PET-CT
Women with adenocarcinoma: mammography
Women with isolated axillary node metastases: breast MRI
Men with adenocarcinoma and bone metastases: PSA

Men with undifferentiated carcinoma or poorly differentiated carcinoma: AFP and B-HCG

Outcomes No outcomes reported.

Notes
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Short summary

There was very little evidence about the use of serum
tumour markers in the diagnosis of primary tumours
in patients with metastases of unknown primary.

Evidence suggests that elevated levels of the serum
tumour markers AFP and PSA have reasonably high
specificity for metastatic liver/germ cell and prostate
tumours respectively. It follows that measurement
of AFP and PSA could be useful in diagnosing these
primary tumours in patients presenting with
metastatic cancer.

One small study reported elevated (-hCG had
intermediate sensitivity and specificity for the
detection of metastatic germ cell tumours. Only
three patients had confirmed germ cell tumours in
this study.

Elevated serum CEA and CA 19-9 had a low
specificity for the primary tumour site in patients
with metastatic cancer, suggesting they would not be
useful in diagnosing a primary tumour.

Evidence, from ten patients in a single study,
suggests normal serum CA-125 could be used to rule
out metastatic ovarian cancer. The low specificity of
elevated serum CA-125 in this study suggests it
would not be useful in diagnosing ovarian cancer.

Rationale

Identification of abnormally elevated levels of serum
tumour markers can sometimes reinforce other evidence,
to achieve a more secure diagnosis of the type of cancer
present. Timely use of appropriate marker tests in some
circumstances can therefore be associated with
significant clinical gain.

In general however, tumour marker measurements
are not generally recommended for diagnosis due to their
low sensitivity and specificity. Nevertheless, their use for
this purpose has increased in recent years, due to their
routine availability on automated analysers in almost all
clinical biochemistry laboratories. Inappropriately
requested tumour marker results can lead to unnecessary
and costly further investigations as well as causing
needless distress and worry to patients. Inappropriate
interpretation of tumour marker results (for instance,

basing treatment decisions on particular patterns of
markers, extrapolating from situations where the primary
tumour site is known,) may result in incorrect
management.

Clarifying which tumour markers, in what
combination, should be measured and when, and what
their limitations are, are important issues that are highly
relevant to the diagnosis and management of cancers of
unknown primary.

Methods

STUDY TYPES
Any study design was considered for inclusion.

TARGET CONDITION
Diagnosis of primary tumour and duration of the
diagnostic process.

PARTICIPANTS
People with malignancy of undefined primary origin
undergoing initial diagnostic tests.

INDEX TESTS
A panel of frequently used tumour markers: AFP, HCG,
PSA, CEA, CA125,CA19-9.

REFERENCE STANDARD

The ideal reference standard was histopathologic
confirmation of the primary tumour. In some cases,
however, the definitive diagnosis of the primary was
based on a combination of clinical and radiological
following or the reference standard was not reported.

STUDY SELECTION

An initial list of studies was selected by SA. NB then
selected potentially relevant studies from this list on the
basis of their title and abstract. These studies were
ordered and each paper was checked against the inclusion
criteria.

DATA EXTRACTION AND SYNTHESIS

One reviewer (NB) extracted data. Only published data
were included and authors were not contacted. Data
about the sensitivity and specificity of individual tumour
markers were extracted into tables. Statistical meta-
analysis was not done, instead ranges of sensitivity and
specificity were reported.
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QUALITY ASSESSMENT
Study quality was assessed by one reviewer (NB) using
the QUADAS checklist for diagnostic studies,

incorporated in Cochrane Review Manager software.

HETEROGENEITY ASSESSMENT
Heterogeneity (variation between studies) was not
investigated statistically.

Search results

The literature search identified 211 studies and nine were
included in the final review. The studies were case series;
two examining AFP, one 3-hCG, three PSA, five CEA, two
CA 19-9 and three CA-125.

STUDY QUALITY

Evidence about serum tumour markers to predict the
primary tumour site in metastatic cancer was limited to
series of patients presenting with metastases of initially
undefined primary, or retrospective reviews of patients
with metastases. Some studies used serum tumour
markers as prognostic factors for survival or to predict
treatment response: these studies will be included in the
relevant review (topic 25).

In some of the included case series it was highly likely that
serum tumour marker tests were targeted at patients with
particular metastatic presentations, and not used in all
patients. The numbers of patients receiving each tumour
marker test did not always correspond with the total
number of patients.

Summary of evidence

DIAGNOSIS OF THE PRIMARY TUMOUR

Studies typically used a single cut-off value to
discriminate elevated from normal tumour marker levels.
Some studies did not report this threshold value.
Differences between studies in the reported sensitivity /
specificity could be partly explained by the use of different
cut-off values. Using lower cut-off values would give
higher sensitivity and the expense of specificity. In
practice multiple cut-off values could be used: for
example a low cut-off value with high sensitivity would
be useful in ruling out a diagnosis whereas a high cut-
off value (with high specificity) could be used to rule in a
diagnosis.

Usefulness of serum tumour markers

Guidelines for the management of CUP (see tables 5.1
and 5.2) recommend the measurement of serum B-hCG
and AFP in both men and women as well as PSA in men
and CA-125 in women (depending on presentation). Losa
Gaspa et al (2002) reported that serum tumour markers
(AFP, B-hCG and PSA) were elevated in 33/153 patients
presenting with metastatic cancer and led to a primary
tumour diagnosis in 15/153 (10%).

Alpha-fetoprotein (AFP)

Tsukushi et al (2006) reported relatively high sensitivity
(81%) and specificity (98%) of elevated serum AFP for
primary liver tumours in patients presenting with bone
metastases . Losa Gaspa et al (2002) reported elevated
serum AFP had a sensitivity and specificity of 50% and
96% respectively for primary germ cell or liver tumours in
patients with metastatic cancer.

P-subunit of human chorionic gonadotrophin (f3-hCG)

Losa Gaspa et al (2002) reported that elevated p-hCG had
intermediate sensitivity (67%) and specificity (75%) for
metastatic germ cell tumours. Only three patients in this
series had germ cell tumours.

Prostate-specific antigen PSA

PSA had high sensitivity and specificity for primary
prostate cancer in three studies. Estimates of sensitivity
ranged from 85% to 92% (Losa Gaspa, 2002; Destombe
et al 2007; Tsukushi et al 2006). A single study reported
specificity of 98% (Losa Gaspa et al 2002). Only one of
the studies reported the cut-off value used (4 ng/ml,
Tsukushi et al 2006), although Destombe et al (2007)
provided an PSA ROC curve, suggesting they had
investigated a number of cut-off values.

NICE clinical guidelines for prostate cancer published in
2008 suggest that elevated serum PSA in men presenting
with bone metastases is almost diagnostic of metastatic
prostate cancer. The guidelines recommend that: "If the
clinical suspicion of prostate cancer is high, because of
a high PSA value and evidence of bone metastases
(identified by a positive isotope bone scan or sclerotic
metastases on plain radiographs), prostate biopsy for
histological confirmation should not be performed,
unless this is required as part of a clinical trial." The
guideline does not define "high PSA value".

Carcinoembryonic antigen (CEA)

Three studies (Losa Gaspa et al, 2002; Tsukushi et al,
2006; Koch & McPherson, 1981; De Wit et al, 1991)
examined elevated levels of serum CEA to discriminate
between primary tumour sites in patients with metastatic
cancer (using cut-off values from 5 to 10 ng/ml). CEA had
low specificity for the primary tumour sites investigated,
suggesting it is not useful identifying the primary site.
Varachadry et al (2004) reported that measurement of
CEA in a series of 147 patients with CUP did not help in
establishing the primary tumour site.

Two of the studies (Tsukushi et al, 2006; Koch &
McPherson 1981) reported reasonable sensitivity for
colorectal tumours (76% to 82%), suggesting a potential
role for CEA in ruling out a colorectal primary tumour if a
low enough cut-off value were used.

Carbohydrate antigen 19-9 (CA 19-9)

Two studies examined the tumour marker CA 19-9 in
patients presenting with metastatic cancer. Tsukushi et
al (2006) did not in identify a primary tumour site
consistently associated with elevated CA 19-9 patients
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presenting with bone metastases. Losa Gaspa et al (2002)
reported that elevated CA 19-9 had a sensitivity of 80%
for metastatic pancreatic cancer, suggesting a potential
role for CA 19-9 in ruling out metastatic pancreatic cancer
(CA 19-9 was raised in 4/5 patients with pancreatic
cancer). Specificity was low however, CA 19-9 was raised
in 30/77 (40%) patients without a pancreatic primary
tumour, suggesting elevated CA 19-9 is not diagnostic of
pancreatic primary tumour.

Cancer antigen 125 (CA-125)

Losa Gaspa et al (2002) reported elevated serum CA-125
in all ten women with metastatic ovarian cancer in their
case series. This high sensitivity (100%) suggests normal
serum CA-125 could rule out an ovarian primary tumour.
The same study reported a low specificity (30%) of
elevated CA-125 for ovarian cancer. According to this
study serum CA-125 would not be useful in diagnosing
an ovarian primary tumour, as elevated CA-125 was often
seen in patients with other primary tumour sites.

De Wit et al (1991) reported low sensitivity and specificity
(37% and 55% respectively) of CA-125 for breast cancer in
a series of patients with metastatic adenocarcinoma.

Duration of the diagnostic process
None of the studies reported the duration of the
diagnostic process.
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Table 5.1 Guideline recommendations for routine serum tumour markers - Men

- Last CA CA
Guideline updated B-hCG AFP PSA CEA 109 125
NCCN* Medlast} nal or Medlast}nal, . In all cases except brain or liver presentations; not in men < 40

2008 retroperitoneal retroperitoneal or liver . . . -
(USA) . . years with lymph node or retroperitoneal presentations
presentations presentations
FNCLCCt 2006 In all cases In all cases In all cases - - -

In those with
ESMO 2007 midlinemetastatic
disease

In those with

4 . In men with bone metastases. - - -
midlinemetastatic disease

* For adenocarcinoma or carcinoma not otherwise specified, of unknown primary.
TFor adenocarcinoma or undifferentiated carcinoma of unknown primary.

Table 5.2 Guideline recommendations for routine serum tumour markers - Women

- Last CA
Guideline updated B-hCG AFP PSA CEA 199 CA 125
NCCN* 2008 In those with mediastinal In those with mediastinal or ) ) ) In those with inguinal node, chest, pleural, peritoneal or
presentation liver presentations retroperitoneal presentations
In those with lung In those with undifferentiated ) ) )

FNCLCCt 2006 .
metastases liver metastases

In those with In those with

ESMO 2007 midlinemetastatic s L - - - -
. midlinemetastatic disease
disease

* For adenocarcinoma or carcinoma not otherwise specified, of unknown primary.
TFor adenocarcinoma or undifferentiated carcinoma of unknown primary.

Table 5.3 Diagnostic accuracy of serum AFP for primary tumour tissue of origin

Stud Population cutoff Lung Breast Prostate ~ Stomach  Liver Germ cell or Colon
Y P value (Sm,Sp) (Sm,Sp) (Sm, Sp) (Sn, Sp) (Sn, Sp) liver (Sn, Sp) (Sn,Sp)

Tsukushi ~ Patients with presenting skeletal 20ng/ 0%, o o o o, S1%,

2006 metastases 74 ml 60% 6%, 68% N.R. 11%, 72% 96% N.R. N.R.

Losa Patients presenting with metastases and

Gaspa . oooSP & 87 NR. NR.  NR. NR. NR. NR.  50%,96% NR.

2002 initially undefined tumour

Table 5.4 Diagnostic accuracy of serum -hCG for the diagnosis of primary tumour

tissue of origin

Study Population cutoff I-‘Sl:lng Breast  Prostate Stomach :“Sl::er Kidney Colon ﬁﬁ?uie:én
9 9 &
value Sp) (Sn, Sp) (Sn, Sp)  (Sm, Sp) Sp) (Sn, Sp) (Sn,Sp) Sp)
Losa Patients presenting with metastases and
Gaspa ~ , oemisp 3 39 NR. NR.  NR.  NR NR. NR.  NR. NR.  67%,75%
2002 initially undefined tumour

Abbreviations: N.R. not reported; Sn, sensitivity; Sp, specificity;
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Table 5.5 Diagnostic accuracy of serum PSA for primary tumour tissue of origin

Study Population N cutoff value Prostate (Sn, Sp)
Destombe 2006  Patients with bone metastases of unknown primary 32 N.R. 85%, Sp N.R.
Tsukushi 2006 ~ Patients with presenting skeletal metastases 30 4 ng/ml 90%, Sp N.R.

Losa Gaspa 2002 Patients presenting with metastases and initially undefined tumour 70 N.R.

92%, 98%

Abbreviations: PSA, prostate specific antigen; N.R., not reported; Sp, specificity; Sn, Sensitivity;

Table 5.6 Diagnostic accuracy of serum CEA for primary tumour tissue of origin

Stud Population N cutoff %Sl:lng ?Sr:ast Prostate Pancreas z“slzer gll:lney Stomach  Colon Rectosigmoid g‘:‘ry

v P value ’ > (Sn,Sp) (Sm,Sp) ’ > (Sn,Sp)  (SnSp)  (Sm,Sp) ’

Sp)  Sp) Sp)  Sp) Sp)
Tsukushi Patients with presenting Sng/  64%, 52%, 35%, 17%, 0%, o o o o
2006 skeletal metastases 238 ml 54% 47%  46% N-R. 45%  45% 48%, 47%  80%,50% NR. N-R.
.. Patients with o
De Wit adenocarcinoma metastases 87 > ng/ N.R. 41%, N.R. N.R. N.R. NR. N.R. N.R. N.R. N.R.
1991 . ml 68%
of known primary

Koch Patients with metastases of 10 39%, 52%, 55%, o o o o o o 29%,
1981 known primary 432 ng/ml 37% 39% N-R. 39% N.R.NR 52%,39% 6%, 45%  82%, 44% 39%
Koch Patients with metastases of 10 63%, 0%, 29%, 0%, 0%, o o 67%,
1981 initially unknown primary i ng/ml 40% 40% NR. 40% 40%  40% 0%,40%  NR. NR. 40%
Losa Patients presenting with Any GI Any GI Any GI
Gaspa metastases and initially 102 N.R. N.R. NR. NR. N.R. N.R. NR. cancer: cancer: cancer: 39%, N.R.
2002 undefined tumour 39%, 50% 39%, 50% 50%

Abbreviations: N.R. not reported; Sn, sensitivity; Sp, specificity;

Table 5.7 Diagnostic accuracy of serum CA 125 for primary tumour tissue of origin

Stud Population N cutoff Ovary Lung Breast Stomach Liver Kidney Colon
v P value  (Sm,Sp) (Sm,Sp) (Sm,Sp)  (Sn, Sp) (Sn,Sp)  (Sn,Sp)  (Sn,Sp)

Tsukushi . . . 35 63%, o N o o

2006 Patients with presenting skeletal metastases 238 Ulml N.R. 65% 27%, 38% 60%, 57%  N.R. N.R. N.R.

Losa Patients presenting with metastases and 100%

Gaspa ; auents p & 49 NR. % NR. NR. NR. NR. NR. NR.

initially undefined tumour 31%

2002

De Wit Patients Wlth adenocarcinoma metastases of s3 35 NR. NR. 37%. 55% N.R. NR. NR. NR.

1991 known primary U/ml

Table 5.8 Diagnostic accuracy of serum CA 19-9 for primary tumour tissue of origin

Stud Population N cutoff Lung Breast  Prostate Pancreas Stomach Liver Kidney  Colon
Y P value  (Sm,Sp) (Sm,Sp) (Sm,Sp) (Sm,Sp)  (Sm,Sp)  (Sm,Sp) (Sm,Sp) (Sn,Sp)

Tsukushi  Patients with presenting skeletal 37 34%, 23%, o o o o, 35%, 13%, 37%,

2006 metastases 182 Uml  72% 68% 21%, 69% N.R. 36%, 71% 70% 69% 71%

Losa Patients presenting with metastases and

Gaspa . ooenisp EwW 82 NR NR  NR N.R. 80%, 61% N.R. NR.  NR N.R.

2002 initially undefined tumour
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Characteristics of included studies

De-Wit-1991

Clinical setting A consecutive series of patients with metastatic cancer being treated at a single institution.

Participants 87 patients: 49 with breast cancer and 38 with metastatic adenocarcinoma of other primary site: lung (4 patients),
and Country pancreas(5), colon (7), stomach (3), ovary (10), prostate (3) and six others.
Study design Retrospective case series
Target
8 . Identification of breast cancer. Reference standard is not reported.
condition
Tests Serum tumour markers: CEA (threshold 5 pg/L) and CA 125 (35 U/ml).
Follow up Not reported.
Notes

Destombe-2007

Patients referred to a single institution for evaluation of one or more bone metastases between199o and 2000. All underwent

Clinical

i bone scan, chest X-ray and abdominal ultrasound scan. CT and tumour marker tests were done if clinically indicated. 107/152 had
settin;

8 bone biopsy, 80/152 had other biopsies.
Participants
and 152 patients. France
Country
Study . .
. Retrospective case series.

design
Target Identification of the primary site, reference standard (available in a sub-set of cases) was the histopathology of the primary
condition tumour.
Tests PSA, CEA, CA 15-3
Follow up Not reported
Notes

Katagiri-1999

Clinical
setting

Patients with bone metastasis of unknown primary treated at any of three institutions between 1990 and 1996. None had prior
history of malignancy. 30/213 had biopsy of bone metastasis
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Participants

and 213 patients. 64/213 had a primary site detected and were included in the analysis. Japan
Country
Study . .
. Retrospective case series
design
Identification of the primary site, reference standard was: biopsy of the primary tumour (18), or combination of CT and biopsy
Target of the bone lesion (15), evaluation of the GI tract (5), CT and tumour marker (AFP) elevation (3), autopsy (3), chest X-ray and
condition lung biopsy (2), chest X-ray and skeletal biopsy (2), chest X-ray and skin biopsy (1), skeletal biopsy (1), physical examination and
CT(1), and CT alone (1).
Tests B-hCG (threshold >10 ng/ml) , AFP (threshold > 0.5 mIU/ml) , CEA (threshold > 5.0 ng/ml), CA 19-9 (threshold > 37 U/ml).
Followup  Not reported.
Notes

Kirsten-1987

Clinical Patients referred to a medical oncology unit between 1977 and 1982, with undifferentiated or adenocarcinoma of unknown
setting primary after careful H&P including pelvic examination and chest X-ray. Many had more extensive initial investigations.
Participants . . . . .
290 patients. Serum AFP and -hCG levels were measured in 124 and 99 patients respectively. Australia.

and Country
Study design Retrospective case series.
Target . . . . . . . . .

. Primary tumour site, overall survival. Primary site was histologically confirmed in a subset of patients.
condition
Tests B-hCG (groups: < 25 ng/ml, 25 to 50 ng/ml, > 50 ng/ml) , AFP (groups: < 25 mIU/ml, 25 to 50 mIU/ml, > 50 ng/ml)
Follow up Not reported
Notes

Koch-1981

Patients registered as having CUP in a single cancer registry between 1975 and 1979. A second group of patients with

Clinical settin;
8 metastases and histologically confirmed primary site were included for comparison
Participants
P 34 patients with CUP, . Canada

and Country

Study design Population based observational study.
Target Location of the primary site. Primary site was eventually identified in all patients (30 at autopsy, 3 though surgery and 1 during
condition prolonged follow up).
Tests CEA (threshold > 10 ng/ml). Individual CEA levels are reported for each patient.
Follow up Complete (all CUP patients had primary site discovered).
Notes No colorectal primary tumours amongst the CUP group
Loi1-2004
Clinical setting All patients that had a tumour marker test ordered at a single major referral centre during a 3 month period.

Participants and Country 373 tumour marker tests in total, 71 for diagnosis. UK

Study design

Retrospective audit
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Target condition

Appropriateness of tumour marker test. Usefullness of an abnormal test result

Tests Serum tumour marker tests: CA 15-3, CA-125, CA 19-9, CEA and AFP.
Follow up Not reported
Notes
Losa-2002
L. . Patients admitted to a single institution with metastatic cancer without an identified primary ,between 1992 and
Clinical setting
1997.
Participants . .
221 patients. Spain
Country
Study design Retrospecitve case series.

Target condition

Primary tumour site. Referenence standard test was not specified.

Tests Serum tumour marker tests (threshold values not reported): B-hCG, AFP, PSA, CEA, CA 125, CA 19-9.
Follow up Not reported
Notes Spanish language with English abstract, although data tables are self explanatory.

Tsukushi-2006

Clinical setting

Patients treated for skeletal metastases at either of two institution between 1992 and 2002.

Participants and Country

458 patients. 14/458 (3%) had CUP (no primary was ever identified). Japan

Study design

Retrospetive case series.

Target condition

Identification of the primary tumour organ of origin. Reference standard was not reported

Tests serum tumour markers: PSA, CEA, CA 19-9, AFP and CA-125
Follow up Not reported
Notes

Varadhachary-2004

Clinical X K . . .
. A consecutive series of patients with CUP treated at a single cancer centre.
setting
Participants .
147 patients.USA
and Country

Study design Retrospective case series

’(I:‘::rrfl‘ie:ion identification of the primary tumour site. The reference standard test was not reported.

Tests Serum CEA levels (abnormal was defined as >10 ng/mL)

Follow up Not reported

Notes This paper is an expert review which mentions some of the authors’ experiences at their own cancer centre. They report that

CEA was raised in 41/147 of the patients in their series but it did not help establish the primary site.
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Yonemori-2006

. . Patients with CUP treated with platinum chemotherapy (plus taxanes in 66% of cases) at a single institution between
Clinical setting

1997 and 2005

zzzti:il;ants and 93 patients. Most had lymph node metastasis (78%). Japan.

Study design Retrospective case series.

Target condition Response to chemotherapy, assessed using WHO criteria for treatment response. Overall survival

Tests B-hCG (threshold >10 ng/ml) , AFP (threshold > 0.5 mIU/ml) , CEA (threshold > 5.0 ng/ml), CA 19-9 (threshold > 37
U/ml).

Follow up Not reported. Survival was analysed up to 3 years after treatment, at the time of analysis 64/93 patients had died

Notes
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Cancer of Unknown Primary clinical guideline

6. Upper- and lower-GI endoscopy as an initial
test in people with provisional diagnosis of CUP
adenocarcinoma, without symptoms or signs
suggesting a gut primary tumour

Last updated: 30 / 10 / 2009.

Short summary

Literature searches found no published evidence
about the routine use of diagnostic gastrointestinal
(GI) endoscopy in patients with metastatic
adenocarcinoma of unknown primary and without
GI signs or symptoms. Any estimate of the diagnostic
yield of GI endoscopy depends heavily on the prior
probability of GI tumours in this population, and
there was no reliable source of this information.

Four studies reported the diagnostic yield of GI
endoscopy in patients with CUP, but without
specifying histology or presentation. Overall the
yield was 17% for upper GI endoscopy and 7% for
colonoscopy. It was unclear from these series what
proportion of patients had signs or symptoms
suggestive of a GI primary tumour.

Evidence from a systematic review suggests that
mortality occurs as a result of diagnostic upper GI
endoscopy in 1 in 12000 patients, with morbidity
in 1 in 500 patients. For diagnostic colonoscopy the
estimated mortality rate was 1 in every 5000 patients
with morbidity approximately 1 in 420.

Rationale

Upper and lower  gastrointestinal  endoscopy
(oesophagogastroduodenoscopy - OGD and colonoscopy)
are standard investigations to detect possible primary
cancer when well-recognised symptoms or signs are
present. In the absence of symptoms or signs suggesting
a gut origin for metastatic cancer, OGD and colonoscopy
will sometimes reveal an occult primary tumour. There
is uncertainty about whether the detection rate from
universal OGD and colonoscopy (and subsequent possible
benefit from site-specific treatment) is sufficiently high to
justify the disadvantages of this approach, which include
cost, delays in patient pathway, and morbidity.

Methods

STUDY TYPES
No limits were placed on study design: any relevant study
was considered for inclusion.

TARGET CONDITION

Identification of primary tumours of the gastrointestinal
tract. Data were extracted from studies abut the
diagnostic rate and complications of GI endoscopy.
Diagnostic rate was defined as the proportion of
endoscopies that identified a primary tumour (the true
positive rate).

PARTICIPANTS

People with provisional diagnosis of malignancy of
undefined primary origin who are asymptomatic of GI
symptoms and have histology showing adenocarcinoma
undergoing initial diagnostic tests.

INDEX TESTS

Upper and lower gastrointestinal (GI) endoscopy:
oesophagogastroduodenoscopy (OGD) and colonoscopy.
Usually tumours identified on endoscopy would biopsied
with histopathological examination.

REFERENCE STANDARD

This review was concerned with detection rate of GI
endoscopy, rather than its sensitivity or specificity. It was
assumed that the combination of GI endoscopy with
biopsy and histopathology was 100% specific with
unknown sensitivity. There was no reference standard
test that was applied equally to patients regardless of the
result of their endoscopy.

STUDY SELECTION

An initial list of studies was selected by the information
specialist (SA). One reviewer (NB) then selected
potentially relevant papers from this list on the basis of
their title and abstract. These studies were ordered and
each paper was check against the inclusion criteria.
Reference lists of included papers were also checked for
other relevant studies. In the absence of good evidence
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about complications of endoscopy in CUP, a high level
search of MEDLINE was conducted for reviews of the
safety of GI endoscopy in the general population. CUP
case series, identified for other questions in the guideline,
were also checked for data about the diagnostic rate of GI
endoscopy.

DATA EXTRACTION AND SYNTHESIS
Two reviewers, NB and SOC, extracted data from the
papers.

QUALITY ASSESSMENT

The quality of the studies was appraised using the
modified QUADAS checklist included the Cochrane
Review Manager program.

HETEROGENEITY ASSESSMENT
There was no statistical assessment of heterogeneity
(differences between studies).

Search results

The literature search identified 34 papers.Twelve papers
were included in the final review.

STUDY QUALITY

No directly relevant studies were found. Indirect evidence
about the potential diagnostic yield of endoscopy came
from retrospective case series of patients with metastases
of unknown primary. Evidence about the complications
of GI endoscopy in general came from well conducted
systematic reviews of large observational studies.

Summary of evidence

PROBABILITY OF A GI PRIMARY TUMOUR IN PATIENTS
WITHOUT GASTROINTESTINAL SIGNS OR SYMPTOMS

Kirsten et al (1987) reported the diagnostic yield of
various tests in a series of patients with metastatic
adenocarcinoma or undifferentiated carcinoma of
unknown primary site. Kirsten (1987) found the rate of
detection of colon or gastric primary (by any means) in
patients with CUP, without abdominal or hepatic
presentation, was 6/191 (3%). In patients presenting with
adenocarcinoma metastases histology, regardless of signs
or symptoms, the probability of finding a gastrointestinal
primary tumour (by any means) was 6/68 (9%) and in
those with poorly differentiated adenocarcinoma
histology it was 3/62 (5%). There was no information
about the relationship between adenocarcinoma histology
and gastrointestinal signs or symptoms.

The Kirsten et al (1987) study suggests a prior probability
of 3% of a detectable GI primary tumour in patients
without GI presentation, regardless of histology. The
probability of finding a GI tumour in patients with
adenocarcinoma histology and without GI symptoms
cannot be estimated from Kirsten et al (1987).

In postmortem studies of patients with CUP, a primary
tumour of the gastrointestinal tract was found in between
7% and 33% of patients (Chorneyko, 2008). Chorneyko
(2008) did not report the proportion of patients with
adenocarcinoma histology and gastrointestinal tract
tumours, but from the reported figures this could have
been as high as 47% (or as low as 0%).

DIAGNOSTIC YIELD OF GASTROINTESTINAL ENDOSCOPY

In the absence of published evidence, an estimate of the
diagnostic yield of routine GI endoscopy in patients
without GI signs or symptoms is given by:

Diagnostic yield = Prior probability of a detectable GI
cancer * sensitivity of GI endoscopy

Using the prior probability of 3% from Kirsten et al (1987)
and arbitrary sensitivity of 92% (Whitlock et al 2008)
gives a diagnostic yield of 2.7%. This estimate of
diagnostic yield is heavily dependent upon the prior
probability. Increasing this value to 47% (the upper value
in postmortem studies) gives a diagnostic yield of around
43%.

Four small case series reported the diagnostic yield of
upper and lower GI endoscopy in patients with metastatic
cancer of unknown origin (Katagiri et al 1999 ; Kirsten et
al 1987: Schapira et al 1995; Yamada et al, 1975), although
these were probably symptom directed as only selected
patients had GI endoscopy (see Tables 6.2 and 6.3). Only
one of the series (Yamada et al, 1975) reported data for
patients with CUP adenocarcinoma. For OGD the
diagnostic rate was 17% (Katagiri et al 1999), for
gastroscopy it ranged from o to 50% (Kirsten et al, 1987;
Schapira et al, 1995; Yamada et al, 1975). For colonoscopy
and flexible sigmoidoscopy the rates were 0 to 9% and
8% respectively. Combining the studies gives a diagnostic
yield of 17% for upper GI endoscopy and 7% for
colonoscopy.

TIMING OF GASTROINTESTINAL ENDOSCOPY

The PICO question for this review refers to endoscopy
as part of initial diagnostic testing, but the timing of GI
endoscopy was unclear in the included studies. Typically
only a subset of the patients in each study had GI
endoscopy (see Tables 6.2 and 6.3), which suggests it
done as an additional test in selected patients.

MORBIDITY OF GASTROINTESTINAL ENDOSCOPY

Froehlich et al (1999) published a systematic literature
review of the complications of diagnostic gastrointestinal
endoscopy (see tables 6.4 and 6.5). They included studies
with a total of 576647 upper GI endoscopies and 103372
colonoscopies. For upper GI endoscopy mortality rates
ranged from 0 to 0.04% (pooled estimate 0.008%) with
total morbidity rates from 0.14% to 0.20% (pooled
estimated 0.20%). A UK audit (Quine et al, 1994) of upper
GI endoscopy reported a higher mortality rate of 0.05%
(or 1in every 2000 procedures).
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For diagnostic colonoscopy mortality rates ranged from o
to 0.06% (pooled estimate 0.019%) with total morbidity
rates from 0% to 0.25% (pooled evidence 0.24%). More
than half of the reported adverse events were cardio-
respiratory complications as a result of intra-venous
sedation before the GI endoscopy. Evidence suggests that
if both procedures were to be done routinely, upper GI
endoscopy, being the less morbid procedure, should be
done first.

DIAGNOSTIC DELAYS
There was no evidence about the effect of GI endoscopy
on diagnostic delays.
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Table 6.1 GI signs and symptoms in CUP series

Proportion with adenocarcinoma GI primary Hepatic Perltonea.l Abdominal Diarrhoea/ Nausea/ Abdo.mmal
Study N . tumour . presentation . . L 8 / pelvic
histology presentation . distention constipation vomiting
confirmed / ascites mass
L no primary
Pavidis 30 6704 tumours 20% 10% 13% 7% 7% 10%
1990
found
Kirsten Adenocarcinoma or poorly o o o o
1987 286 differentiated adenocarcinoma (56%) 14286 (3%)  18% 6% NR. N-R. NR. 4%
Culine Adenocarcinoma 51%, poorly o o
2002 150 differentiated adenocarcinoma 33% NR. 31% 12% NR. NR. NR. NR.
Hess 1999 1000 60% N.R. 33% 9% N.R. N.R. N.R. N.R.
gggfwlaw 311 53% NR. 16% 7% NR. NR. NR.  NR
well differentiated adenocarcinoma
Seve 2006 389  (50%), poorly differentiated N.R. 39% 23% N.R. N.R. N.R. N.R.
adenocarcinoma (30%)
van de
Wouw 1285 47% N.R. 24% 9% N.R. N.R. N.R. N.R.
2002
Table 6.2 Diagnostic yield of upper GI endoscopy
Proportion of Proportion of . .
Study Population End?scopy patients who had  adenocarcinoma histology in D{agnostlc
details . .. yield (%)
upper GI endoscopy patients receiving endoscopy
Katagiri Bone metastases of unknown origin. It was not reported 424
& whether patients had GI symptoms, but it was probable as only OGD 24/64 (38%) Not reported N
1999 . (17%)
selected patients had endoscopy.
Kirsten Metastases of unknown primary .It was not reported whether
1987 patients had GI symptoms, but it was probable as only selected ~Gastroscopy 21/286 (7%) Not reported 0/21 (0%)
patients had endoscopy.
Schapira Metastases of unknown primary .It was not reported whether
199 5p patients had GI symptoms, but it was probable as only selected ~ Gastroscopy 2/56 (4%) Not reported 1/2 (50%)
patients had endoscopy.
Yamada Metastases of unknown primary .It was not reported whether o o 6/18
1975 patients had GI symptoms, Gastroscopy  18/18 (100%) 100% (30%)
Abbreviations: OGD, oesophagogastroduodenoscopy.
Table 6.3 Diagnostic yield of lower GI endoscopy
Endosco Proportion of Proportion of Diagnostic
Study  Population oscopy patients who had adenocarcinoma histology in . &
details . .. yield (%)
lower GI endoscopy patients receiving endoscopy
Katagiri Bone metastases of unknown origin. It was not reported Colonoscopy
1 999g whether patients had GI symptoms, but it was probable as or barium 11/64 (17%) Not reported 1/11 (9%)
only selected patients had endoscopy. enema
Kirsten Metastases of unknown primary. It was not reported whether
patients ha symptoms, but it was probable as only 1gmoidoscopy () ot reporte )
1987 i had GI but i babl 1 Si id 26/286 (9% N d 2/26 (8%

selected patients had endoscopy.
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Proportion of Proportion of

Study  Population End(.)scopy patients who had adenocarcinoma histology in D.lagnostlc
details . . yield (%)
lower GI endoscopy patients receiving endoscopy
Schanira Metastases of unknown primary .It was not reported whether
199 5p patients had GI symptoms, but it was probable as only Colonoscopy  7/56 (13%) Not reported 0/7 (0%)
selected patients had endoscopy.
Table 6.4 Complications due to diagnostic upper gastrointestinal endoscopy
Overall .
Study Population Number of Mortality complication Peforation Bleeding Car(.llo- Drug Other
procedures rate respiratory related
3 1 1 3 0, o/ 1 0, 0,
_ Systematic review of studies reporting o o 0%100.04%in - 0.14% 10 020% ) n400 10 0.020% 10 0.05% 10 0.01% 0.01%
Froehlich complications in patients undergoing 4 studies. in 3 studies. . . . . .
. . . . (576647 . . 0.04%1in3 0.06%in 0.73%in3 inone inone
1999 diagnostic upper gastrointestinal rocedures) Pooled estimate: Pooled estimate: studies 7 studies  studies stud stud
endoscopy p 0.008% 0.20% ¥ Y
Quine Patients receiving diagnostic upper GI 13036
endoscopy East Anglia and North West 0.05% 0.28% 0.05% N.R. 0.24% N.R. N.R.
1994 procedures

regions

Table 6.5 Complications due to diagnostic colonoscopy

. Number of . Overall . .
Study Population procedures Mortality complication rate Peforation Bleeding Surgery Other
Frochlich Systematic review of studies reporting 6 studies 0% t0 0.06% in six 0% to 0.25% in 3 0% to 0% to 0.05%  0.03% to
1999 complications in patients undergoing (103372 studies. Pooled studies. Pooled 0.20%in5 0.11%in inl 0.11%in 3
diagnostic colonoscopy procedures) estimate: 0.019% estimate: 0.24% studies 6 studies  study studies
. Systematic review of studies reporting 12 studies . .
%}(;glock complications in patients undergoing (57742 N.R. g(;%l;d estimate: N.R. N.R. N.R. N.R.
screening colonoscopy procedures) o870
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Cancer of Unknown Primary clinical guideline

6. Upper- and lower-GI endoscopy as an initial
test in people with provisional diagnosis of CUP
adenocarcinoma, without symptoms or signs
suggesting a gut primary tumour

Last updated: 30 / 10 / 2009.

Characteristics of included studies

Froehlich-1999

.. . Literature review of papers reporting complications of GI endoscopy, published up to 1997 (with limited search of
Clinical setting

1998 articles).
Participants and 23 papers included: 4 papers reporting upper GI diagnostic endoscopy and 6 papers reporting diagnostic
Country colonoscopy.
Study design Literature review
Target condition Complication rates associated with GI endoscopy
Tests Upper GI endoscopy and colonoscopy.
Follow up Not reported.
Notes Does not the criteria for a systematic review (insufficient information about the searching and appraisal procedure).

Katagiri-1999

Clinical . L . . o
i Patients presenting with skeletal metastases, as the first sign of malignancy at any of three institutions between 1990 and 1996.
setting
Participants
and 64 patients. Japan
Country
Study . .
. Retrospective case series
design
Identification of the primary site, reference standard was: biopsy of the primary tumour (18), or combination of CT and biopsy
Target of the bone lesion (15), evaluation of the GI tract (5), CT and tumour marker (AFP) elevation (3), autopsy (3), chest X-ray and

condition lung biopsy (2), chest X-ray and skeletal biopsy (2), chest X-ray and skin biopsy (1), skeletal biopsy (1), physical examination and
CT(1), and CT alone (1).

Tests Gastroscopy (N=24) and colonoscopy or barium enema (N=11), amongst other tests

Followup  Not reported.

Notes Histology of metastases not reported, although 48/64 had biopsy of metastases.
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Kirsten-1987

Clinical Patients with metastatic adenocarcinoma or undifferentiated carcinoma whose primary had not been identified by clinical
setting history, physical examination or chest x-ray. Patients presented to a single institution between 1977 and 1982.

Participants 286 patients. 177 had metastases histology: 68 adenocarcinoma, 64 poorly differentiated adenocarcinoma and 54
and Country undifferentiated carcinoma. Australia

Study design Retrospective case series.

Target

8 . Identification of the primary tumour. Primary site was histologically confirmed in a subset of patients.
condition
Tests Gastroscopy (N=21) and sigmoidoscopy (N=26) (amongst other tests)

Follow up not reported

Notes

Quine-1995

No specific criteria given however the study looked at endoscopies performed within a four month period between February

Clinical settin
8 and June 1991 in 39 hospitals in the East Anglia and North West regions.

Participants . . . . . .
14,149 upper GI endoscopies were performed with 92% being for diagnostic purposes and 8% for therapeutic purposes.
and Country

Study design Prospective audit

Targe.:t. Complications associated with upper GI endoscopy

condition

Tests Upper GI endoscopy

Follow up Morbidity and mortality within 30 days following endoscopy was reported
Notes

Schapira-1995

Clinical setting Patients presenting with metastases of unknown origin between 1990 and 1992 at a single institution.

Participants and Country 56 patients, 39 with CUP adenocarcinoma. USA

Study design Retrospective case series

Target condition Diagnostic yield of tests to find the primary tumour

Tests Gastroscopy (N=2) and colonoscopy (N=7) (other tests were used but are not discussed here)
Follow up Not reported, all patients had extensive tests to find the primary.

Notes

Whitlock-2008

Clinical . . . . J—
i systematic review of evidence for colorectal cancer screening, done for the 2008 update of the AHRQ guideline.
setting

Participants Papers reporting colorectal cancer screening tests in patients of average risk. One relevant study (of 1233 patients) was found for
and Country the sensitivity of colonoscopy
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Study design Systematic review

Target e :

8 . Sensitivity of colonoscopy for the detection of adeomas or colorectal cancer.
condition
Tests Colonoscopy

Follow up not reported

Study is included only to provide a rough estimate of the sensitivity of colonoscopy in patients without signs or symptoms.

Notes
Colonoscopy was often regarded as the gold standard test in these studies, so it is difficult to estimate its sensitivity.

Yamada-1975

. . Patients referred for upper GI endoscopy for possible malignant conditions in a two year period in a single
Clinical setting

institution.
Participants and . . . . .
Country 215 patients in total. 23 with CUP, 18 with CUP adenocarcinoma. USA
Study design Retrospective case series
Target condition Identification of primary tumours of the upper GI tract. No reference standard diagnosis.
Tests Gastroscopy and biopsy
Follow up Not reported.
Notes Significant complications were seen in two patients: aspiration pneumonia and bronchospasm.
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Cancer of Unknown Primary clinical guideline

7. Mammography for the detection of occult
breast tumours in women with metastases of

unknown primary

Last updated: 7/ 10 / 2009.

Short summary

There was inconsistent evidence about the
usefulness of mammography for as a routine test for
women with metastases of undefined primary,
without a palpable breast mass. In three studies the
diagnostic yield in this population was zero, in two
other studies it ranged from 6% to 14%. A primary
breast tumour was eventually confirmed in between
5% and 22% of these women.

The diagnostic yield of mammography was not much
higher in women presenting with axillary metastases
( but without a palpable breast mass), ranging from
0% to 19%. A primary breast tumour was eventually
confirmed in between 24% and 100% of these
women.

There was no evidence about the influence of
mammography on treatment outcome or the
decision to offer breast cancer specific treatment.

Rationale

NICE Guidelines exist for initial investigation and referral
of patients, who present with symptoms suggestive of a
primary tumour, but these Guidelines do not deal
patients who present with symptoms due to metastatic
disease, nor do they advise about the optimal diagnostic
workup in such patient.

Special circumstances exist where extensive
investigation of metastatic malignancy is not clinically
appropriate, specifically when patients have extremely
advanced disease, and / or where anti-cancer treatment
is very unlikely to be beneficial. Identification of these
patients and their optimal management is dealt with
below (PICO 5). For all other patients, a rational approach
to investigation which achieves a definitive diagnosis in
the shortest possible time (i.e. with the least redundant
tests) is the standard clinical aim.

The initial diagnosis of metastatic cancer is usually
made on the basis of detection of tumour masses or
effusions on clinical examination or by imaging, often on
a background of recognised but non-specific symptoms.
Once metastatic cancer is suspected or proven, further

tests are performed with the aim of identifying a primary
site (where possible), and refining the histological nature
and extent of the disease. In the period after the initial
presentation, when metastatic cancer has been identified,
but the outcome of further tests are awaited, it is useful
to apply a diagnosis of “malignancy of undefined primary
origin”.

Formal review of the evidence on initial investigation
of malignancy of undefined primary origin may reveal
an optimal strategy for managing this process. Such a
strategy would maximise the number of diagnoses made
for which specific valuable interventions could be offered,
would identify as many primary tumours as possible, and
would be rapidly and easily applied. It would also ensure
that inappropriate over-investigation was avoided in
patients for whom exhaustive testing stood no chance of
improving the ultimate treatment outcome.

Given that one of the most controversial components
of the widely used screening investigations is the use of
mammography in women with no specific clinical or
pathological features to suggest breast cancer, the
evidence on this topic is explored separately in this
review.

Methods

STUDY TYPES
There was no restriction on study design.

TARGET CONDITION
Identification of breast cancer.

PARTICIPANTS

Women with malignancy of undefined primary origin
undergoing initial investigations to establish a primary
site.

INDEX TESTS

Mammography in all patients. The comparator strategy
was no mammography unless there was suspicion of
breast cancer based on histology or clinical features.
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REFERENCE STANDARD

Histological confirmation of breast cancer, or clinical and
radiological follow-up in cases where women did not have
breast biopsy or surgery.

STUDY SELECTION

An initial list of studies was selected by SA. NB then
selected potentially relevant studies from this list on the
basis of their title and abstract. These studies were
ordered and each paper was checked against the inclusion
criteria. The literature search results from other relevant
questions in the guideline (local treatment for CUP-breast
and breast MRI) were also searched for studies.

DATA EXTRACTION AND SYNTHESIS
One reviewer (NB) extracted data. Only published data
were included and authors were not contacted.

QUALITY ASSESSMENT
Study quality was assessed by one reviewer (NB) using
the QUADAS checKklist for diagnostic studies.

HETEROGENEITY ASSESSMENT

There was no assessment of heterogeneity. Differences
between studies, that could contribute to differences in
their results were noted in the evidence tables.

Search results

Seven papers discussed mammography in women
presenting with axillary metastases (Knapper, 1991;
Merson et al, 1992; Galimberti et al, 2004; Panareo et al,
2006 and Wu, 2007) or axillary abnormalities (Leibman
and Kossoff, 1992 and Muttarak et al, 2004).

Five papers reported mammography in women
presenting with metastatic cancer of unidentified primary
but without palpable breast mass(Kirsten et al, 1987; Le
Chevalier et al, 1988; Leonard and Nystrom, 1993; Losa
Gaspa et al 2002 and Stevens et al, 1999). Two of the
studies performed mammography in all women (Stevens
et al 1999 and Losa Gaspa et al 2002), in the other studies
it was not reported how women were selected for
mammography. It is possible two of the series (Le
Chevalier et al, 1988; Leonard and Nystrom, 1993)
included some patients from before the modern era of
mammography.

STUDY QUALITY

The quality of the included studies was low. They were
almost all retrospective series, and not designed to
evaluate mammography and as a result they were at high
risk of bias. There was often missing data about test
results, and in a number of cases no primary site was ever
found so the mammography findings could not be verified
as true or false. One study (Losa Gaspa et al, 2002) was
a prospective evaluation of a diagnostic strategy for
patients presenting with metastatic cancer.

Summary of evidence

INCREASED IDENTIFICATION OF PRIMARY TUMOUR

In patients presenting with any metastases

The diagnostic yield of mammography, used regardless
of metastatic presentation, is summarised in table 7.1.
In these series the prevalence of breast cancer (the
proportion of women eventually confirmed to have a
primary breast tumour) ranged from 5% to 22%. The
proportion of mammographies that led to a true positive
diagnosis of breast cancer (diagnostic yield) ranged from
0% to 14%.

Kirsten et al (1987) noted that the analysis of the yield
of mammography was necessarily biased by the referral
to their medical oncology unit of patients with negative
tests, those with positive tests were presumably referred
to breast surgeons. This is probably also true of Leonard
and Nystrom’s (1993) retrospective series, the diagnostic
yield of mammography as an initial test was zero in both
these studies. Kirsten et al (1987), however, reported that
mammography repeated at later stages of the illness
contributed significantly to the diagnosis of five of the
eight patients ultimately diagnosed with breast cancer in
their series.

Stevens et al (1999) reported a series of 31 women with
metastases of undefined primary referred for
mammograms. Mammograms were negative in all five
women eventually diagnosed with breast -cancer.
Mammograms were still negative for primary breast
tumours when re-examined following the diagnosis of
breast cancer in these patients. Four women had positive
mammograms, three were eventually diagnosed with
non-breast primary tumours and one diagnosis was
indeterminate (as either breast or lung primary tumour).

Losa-Gaspa et al (2002) reported a prospective study of
a diagnostic strategy for patients presenting with
metastases of undefined primary. If initial tests failed to
identify a primary tumour, women received
mammography and CT of the abdomen and pelvis. In this
study 4 breast tumours were identified on mammography
in 29 women: a diagnostic yield of 14%.

In patients presenting with suspected breast cancer (axillary
lymphadenopathy)

The diagnostic yield of mammography in women
presenting with axillary metastases or axillary
abnormalities is summarised in table 7.2. In women
presenting with axillary metastases (but no palpable
breast mass) between 65% to 100% were eventually
diagnosed with a breast primary tumour. In patients with
axillary abnormalities (including benign conditions) the
prevalence was lower, ranging from 12% to 13%.

The diagnostic yield of mammography in women with
axillary metastases ranged from 0% to 19%.
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Figues in tables 7.1 and 7.2 suggest mammography has
relatively high false negative and false positive rates in
these populations. It follows that a negative
mammography result does not rule out primary breast
cancer and a positive mammography result needs to be
confirmed by another test.

TREATMENT OUTCOMES AND BREAST CANCER
CHEMOTHERAPY

Three of the studies reported treatment outcomes
(Knapper et al, 1991; Merson et al, 1991 and Stevens et
al, 1999). For women presenting with axillary metastases
eventually diagnosed with breast cancer the 5 year
survival rate was at least 75% (Knapper et al, 1991 and
Merson et al, 1999). Stevens et al (1999) noted that overall
survival was significantly higher in women diagnosed
with breast cancer than the other patients in their series
of women presenting with metastases and undefined
primary tumours.

There was no evidence about the influence of
mammography on treatment outcome or on the decision
to offer breast cancer chemotherapy or hormone therapy.
Both Knapper et al (1991) and Merson et al (1999)
reported no statistically significant effect of adjuvant or
systemic chemotherapy on survival in women treated
with breast surgery or radiotherapy. Both these studies
were non-randomised, however, and not designed to
evaluate the effects of systemic treatment.

AVOIDANCE OF INAPPROPRIATE INVESTIGATIONS
None of the studies reported the avoidance of
inappropriate investigations.

PATIENT SATISFACTION WITH CARE
None of the studies reported this outcome.
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Table 7.1 Mammography results for women with any metastatic presentation

Study N Prevalence of primary breast cancer TP FP FN TN Unevaluable results
Kirsten 1987* 40 9/40 (22%) 0 4 9 4 23 (primary site not found)
Leonard 1993* 65 3/65 (5%) 0 3 3 NR NR

Le Chevalier 1988 18 NR 1 NR NR NR NR

Losa Gaspa 2002 29 4/29 (14%) 4 NR NR NR NR

Stevens 1999 31 5/31 (16%) 0 3 5 22 1 (primary site not found)

* Retrospective occult primary series

Abbreviations: FP, false positive; FN, false negative; NR, not reported; TP, true positive; TN, true negative;

Table 7.2 Mammography results for women presenting with axillary metastases or

abnormalities

Study N

Prevalence of primary breast cancer TP FP FN TN Unevaluable results

Confirmed axillary metastases

Galimberti 2004 50 12/50 (24%) 4 NR 8 NR NR
Knapper 1991 32 21/32(65%) 6 3 15 8 0
Merson 1992 55 37/55(67%) <10 NR >27 NR NR
Panareo 2006 6 6/6 (100%) 0o 0 6 0 0
Axillary abnormalities

(including benign conditions)

Leibman 1992 17 2/17 (12%) 1 0 1 15 0
Muttarak 2004 40 5/40 (13%) 4 NR I NR NR

Abbreviations: FP, false positive; FN, false negative; NR, not reported; TP, true positive; TN, true negative;
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7. Mammography for the detection of occult
breast tumours in women with metastases of
unknown primary

Last updated: 7/ 10 / 2009.

Characteristics of included studies

Galimberti-et-al-2004

Clinical Women presenting with axillary adenopathy with a diagnosis of metastatic adenocarcinoma compatible with breast cancer. All
setting women were treated for primary breast cancer at a single institution between 1995 and 2004.

Participants 50 women. In 23 patients imaging (mammogram, US, MRI or breast-scintigraphy) suggested a primary site . In 12 cases a
and Country primary breast tumour was found.

Study design  Retrospective case series

Target Identification of primary breast tumour. The reference standard was histopathology of the surgical specimen in those who had
condition breast surgery and clinical follow-up in those who did not have surgery.
Test Mammography The overall positivity rate for mammography was not reported, but in the 12 women with confirmed primary
ests
breast carcinoma mammography was true positive in 4 cases, false negative in 8 cases.
Follow up Mean follow-up was 41.3 months (range 1 to 108 months).
Notes

Kirsten-1987

Clinical Patients presenting with metastatic adeno or undifferentiated carcinoma of unknown primary site, after H&P and chest X-ray.
setting Patients presented to a single institution between 1977 and 1982.
Participants
and 286 patients (143 male and 143 female). 40 had a mammogram.
Country
Study . .
. Retrospective case series
design
T . Identification of breast primary tumours. The reference standard was histopathological confirmation of the primary tumour
arge . . . . . . . . .
g. . (before death in 58 patients and postmortem in 30). Most patients did not have a primary tumour identified, however, so their
condition .
mammography results could not be validated.
40 mammograms were done. Results were: Positive mammograms: no true positives, 4 false positives and 3 equivocal /
Test unevaluable results. Negative mammograms: 4 true negatives, 9 false negatives and 20 unevaluable negatives. Mammography,
ests

repeated at later stages of the illness, contributed significantly to the diagnosis in 5 of the 8 patients with axillary metastases in
whom primary breast cancer was ultimately identified.

Follow up It is likely that follow up was to death in all cases.
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Notes

The authors note that analysis of the yield of mammography in patients with isolated metastases and clinically normal breasts
was necessarily biased by the referral to the medical oncology unit of patients with negative tests and the referral of those with

positive tests to the surgeons.

Knapper-

19901

Clinical
i Women treated for primary operable breast cancer who presented with axillary metastases only between 1975 and 1988.
setting
Participants
and 35 women. 32 had preoperative mammograms, 28 had mastectomy.
Country
Study . .
. Retrospective case series.
design
Target i . . . . . .
diti Identification of the primary breast tumour. The reference standard was histopathology of the breast biopsy or surgical specimen.
condition
Mammography 9/32 mammographs were suspicious for cancer.6 were true positive, 3 were false positive. 23/32 mammograms
Test were negative for caner: 15 were false positive and 8 were true positive. This corresponds to sensitivity of 29% and specificity of
ests . . . .
73% with accuracy of 44%. Treatment outcomes Five and ten year survival, for the group as a whole was 75% and 55% respectively.
Five year survival was similar whether or not post-operative adjuvant chemotherapy and/or hormone therapy was given.
Followup  Not reported, from the publication date the possible range was 1 to 13 years.
Notes

Le-Chevalier-1988

Clinical Retrospective consecutive series of patients who presented with metastases of unknown primary and had an autopsy between
setting 1959 and 1980.
Participants
P 302 patients (255 males and 77 females). 18 women had mammography.
and Country
Study design Retrospective case series
Target -, . . -
. Target condition was the detection of the primary tumour. The reference standard was post-mortem examination.
condition
Test Mammograhpy was done in 18 women (in whom clinical examination of the breast was normal). Two patients had abnormal
ests
results: one was a breast metastasis of unknown primary origin and another was a primary breast carcinoma.
Follow up Complete follow up.
A subset of women (18/77) received mammography, suggesting either it was limited to those women with presentation consistent
Notes with breast cancer or was only introduced in the later years of the series.
Most of the series predates CT, tumour markers, ultrasound etc.
Leibman-1992
Clinical Patients with palpable axillary adenopathy of unknown origin referred for mammography at a single institution between 1981 and
setting 1991. All patients had normal breasts on physical examination
Participants
and 17 patients.
Country
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Study

Retrospective case series

design
Target The target condition was diagnosis of axillary lymphadenopathy and of primary breast tumours. Reference standard was clinical
condition history and lab tests in 6 patients and cytopathology or histopathology in 11 patients.
Tests Mammography
Diagnosis of axillary lymphadenopathy 7/17 mammograms showed enlarged axillary nodes. In 4 patients lymph node biopsy
Follow up showed cancer. Diagnosis of primary breast One patient showed a mass suggestive of breast carcinoma, confirmed at biopsy.
Another patient, with metastatic lung cancer, had a benign-appearing breast mass that was not biopsied.
Notes Patients did not have confirmed axillary metastases before mammography (most had non malignant adenopathy)

Leonard-1993

Clinical . . . . .
i Patients who presented with metastatic non-squamous carcinoma of unknown site
setting
Participants
and 266 patients, 133 female, 65 mammograms
Country
Stud The paper is an expert review but includes previously unpublished data about mammography from: Nystrom JS, Weiner JM,
u
desi y Heffelfinger-Juttiner J, et al: Metastatic and histologic presentation of unknown primary cancer. Seminars in Oncology 4: 53-58,
esign
1977
Target Identification of breast primary tumours. Reference standard for mammography was surgical biopsy for positive cases and
condition autopsy for selected negative cases.
Test Mammography 65 tests were done: 3 were positive (suggesting a primary malignancy) - all of these were false positive. There were
ests . .
also three false negatives (three primary breast tumours not detected on mammogram).
Follow up
Not It is unclear what proportion of the patients had axillary metastases, however the Authors suggest that routine mammography is
otes

futile in patients without evidence of axillary metastases or masses within the breast.

Losa-Gaspa-2002

Clinical
- Consecutive series of patients presenting with malignancy of undefined primary

setting

Participants

and 221 overall.

Country

Study . .

. Prospective series.
design
Target cp e .
. Identification of the primary breast tumours. reference standard was not reported.
condition
Test Three levels of diagnostic tests: basic, further tests and exhaustive tests. Mammography was reserved for women in whom basic
ests . . . .

tests failed to identify a primary tumour
138 patients had a primary discovered by basic tests (including 10 patients with breast primary tumours). 83 went on to have

Follow up further diagnostic tests: CT abdomen-pelvis and mammography. 29 women had mammography*. Mammography led to the
diagnosis of breast cancer in four patients with unidentified primary tumour following basic tests.

Notes * figure comes from F. Losa-Gaspa’s 2004 PhD thesis.
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Merson-1991

Patients admitted to a single institution between 1945 and 1987 with unilateral axillary node enlargement or diagnosis of axillary

Clinical . . .. . . . . . .
i metastatic breast cancer, but without clinical evidence of a primary tumour. Patients with metastases outside the axilla were
settin;
8 excluded.
Participants . . . . . . . . .
P 56 patients. Mammography was done in 55 patients.52 patients had axillary dissection, and 4 had axillary biopsy only. 33/56 had
and . .
C ¢ breast surgery followed by radiotherapy, 6 had radiotherapy only and 17 had no local treatment to the breast.
ountry
Study . .
. Retrospective case series.
design
Target Target condition was the identification of primary breast tumours. reference standard was histopathology of the surgical specimen
condition or clinical follow up in those who did not have breast surgery.
Mammography Mammography was negative in 45/55 patients. Mammography showed some alterations in 10 cases, but no
suspicious microcalcification. 27 primary breast tumours were discovered after surgery. Ten tumours became evidence with time
Tests in patients who then received surgery. In total 37 primary breast tumours were verified. Treatment outcomes Overall survival
at 5 and 10 years was 77% and 58% respectively. Comparison of patients treated with or without systemic treatment showed no
significant differences.
Follow up Median follow up was 10 years and 3 months.
Not Paper does not analyse the diagnostic performance of mammography. It is unclear whether the alterations seen on the
otes

mammograms of ten patients correlated with primary breast tumours found at surgery.

Muttarak-2004

Clinical Women presenting with palpable unilateral masses in the axilla but with normal breasts on physical examination, between 1995
setting and 2002 at a single institution.
Participants
and 43 women.
Country
Study . .
. Retrospective case series
design
T " The target condition was diagnosis of the axillary mass, the reference standard was histopathological or cytopathological
arge . . . . . . . .
g. . confirmation. The authors also report the rate of diagnosis of primary breast tumours in this group of patients, the reference
condition . . . .
standard was histopathological or cytopathological confirmation..
Mammography (a screen film mammographic unit LoRad MIII). 40/43 patients had axillary lymphadenopathy (22/40 malignant
Test and 18/40 benign). Lymph node metastases were: from previous contralateral breast cancer in 9/22 cases, from non-mammary
ests
or unknown primary tumour in 8/22 cases. from an ipsilateral breast tumour in 5 cases. In 4 cases the primary breast tumour was
detected on mammogram.The false positive rate of mammography (for primary breast carcinoma) was not reported.
Follow up Not reported.
Notes

Panareo-2006

Clinical ‘Women with biopsy proven adenocarcinoma in axillary lymph nodes and probable occult breast cancer. All patients had normal
setting breasts on physical examination and no history of other primary cancer.
Participants
6 women.
and Country
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Study design

Case series

Target The target condition was diagnosis of primary breast tumours. Reference standard was MRI guided breast biopsy with
condition histopathology or histopathology of the surgical specimen.
Test Mammography Mammography was negative in all six cases. Mammography was false negative in all cases, as primary breast
ests
tumours were confirmed by other means. Ultrasound, MRI, PET and scintimammography were also done.
Follow up Not reported
Notes Italian language paper with English abstract.

Stevens-1999

Clinical Women with a provisional diagnosis of metastatic carcinoma, with no palpable breast mass referred for mammography at a single

setting centre between 1995 and 1997.

Participants

d P 31 women. Presentation was: lung metastases (45%), lymph node metastases (5%), abdominal metastases (5%), brain or

an . .
neurological (4%), bone metastases (2%) and skin nodule (1%).

Country

Study . .

. Retrospective case series

design

Target The aim was to diagnose primary breast tumours and the reference standard was histopathological confirmation of the primary

condition tumour, or histopathological and immunohistochemical diagnosis of the metastasis biopsy.
The index test was mammography. Diagnostic accuracy in all presentations Mammography was normal in 27 and abnormal in
4. In the 4 patients with abnormal mammograms three proved not to be breast carcinoma and in one the primary site remained
indeterminate (as either breast or lung: probably breast given her good survival). 5 women had a confident diagnosis of breast
cancer based on histopathology and ITHC, but all of these 5 normal mammograms. Their mammograms were still normal after

Test re-examining them once the diagnosis of breast cancer was known. The sensitivity of mammography was 0% (95% C.I. 0 to 52%).

ests

Diagnostic accuracy in women with axillary adenopathy No breast cancers were detected on mammography in the two women
diagnosed with breast cancer and axillary adenopathy. Treatment outcomes 2 year overall survival in women with breast cancer
was 80% compared with <10% in women with other presentations (Mantel-Cox test; P<0.001). One patient with an indeterminate
primary tumour (either breast or lung) and brain metastases was still alive after 31 months. The authors suggest that given the
length of survival, the primary site is very likely to be breast.

Follow up Follow up was not reported, but form the survival analysis was probably less than 30 months.

Not The authors suggest that breast carcinoma that presents with metastatic disease is atypical and more likely to have be

otes

mammographically occult.

Wu-2007

Clinical setting

Patients with occult breast cancer treated in a single hospital between 1980 and 2006. It was unclear how patients were
selected for inclusion.

Participants and .
36 patients
Country
Study design Retrospective case series
Target condition The target condition was the location of breast primary tumour, the reference standard was mastectomy.
Test Mammography, ultrasound. Mammography was positive in 2 cases and suspicious in 3; ultrasound was positive in 1
ests T
and suspicious in 3.
Follow up 30 patients were followed up and median survival was more than five years in these patients.
Notes Chinese language with English abstract.
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8. Dynamic contrast enhanced breast MRI for
patients with provisional CUP and axillary

adenopathy

Last updated: 30 / 10 / 20009.

Short summary

In ten included case series of women with axillary
adenopathy and unknown primary tumour between
25% and 100% were found to have occult breast
cancer. In these series, most primary breast tumours
were visible on breast MRI.

Limited evidence, from two studies, suggests a
negative breast MRI could have a role in ruling out
breast cancer in this population. However the high
prevalence of breast cancer in this group means that
a significant number of occult breast cancers would
be missed.

Due to the uncertain specificity of breast MRI,
further diagnostic tests would be needed (such as
biopsy) before commencing treatment in women
with lesions detected on MRI .

The evidence suggests MRI influences treatment
decisions. Evaluation of the extent of disease on
breast MRI has been used to plan breast surgery and
select candidates for radiotherapy and neoadjuvant
chemotherapy.

There is a lack of evidence comparing outcomes in
patients who have breast MRI with those who do not
have breast MRIL.

Rationale

Women who present with provisional Cancer of Unknown
Primary involving axillary nodes, and in whom
histological findings in the nodes are compatible with a
breast cancer, may harbour a small occult breast primary
tumour. Given the potential therapeutic opportunities
which follow the conclusive diagnosis of breast cancer,
significant efforts should be made to achieve this in
appropriate subgroups of women with provisional CUP.
The best test for detecting occult breast cancer in women
with Cancer of Unknown Primary involving axillary nodes
has not been defined. The high sensitivity offered by
contrast-enhanced breast MRI may be advantageous in
this group.

Methods

STUDY TYPES
Any study that evaluated the diagnostic utility of breast
MRI for cancer of unknown primary.

TARGET CONDITION
The identification of primary breast tumours.

PARTICIPANTS

Patients with axillary adenopathy and a provisional
diagnosis of cancer of unknown primary (initial tests
having failed to locate a breast tumour).

INDEX TESTS

Dynamic contrast enhanced breast MRI in addition to
clinical evaluation, breast ultrasound and
mammography.

REFERENCE STANDARD

The reference standard diagnosis was made using the
histopathology of the breast lesion seen on MRI,
following surgery or biopsy. Clinical follow up was a
possible confirmatory test in patients with no lesions
visible on breast MRI.

STUDY SELECTION

An initial list of studies was selected by SA. NB then
selected potentially relevant studies from this list on the
basis of their title and abstract. These studies were
ordered and checked against the inclusion criteria.

DATA EXTRACTION AND SYNTHESIS

One reviewer (NB) extracted data. Only published data
were included and authors were not contacted. Patients
who had no confirmatory tests or clinical follow-up after
breast MRI were excluded from the analysis of sensitivity
and specificity. Any patient with both false positive and
true positive lesions on the same MRI was classed as true
positive

QUALITY ASSESSMENT
Study quality was assessed by one reviewer (NB) using
the QUADAS checklist for diagnostic studies,

incorporated in the Cochrane Review Manager software.
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HETEROGENEITY ASSESSMENT

Heterogeneity (variation between studies) was assessed
by visual inspection of Forest plots. Sub-group analysis
was done according to whether studies used mastectomy
in those with negative breast MRI, as this might discover
primary tumours not seen on MRI.

Search results

The literature search returned 129 studies, ten of which
were included.

STUDY QUALITY

All the studies were case series, ranging in size from six
to 55 patients. All but one were retrospective. The studies
were not designed to evaluate the diagnostic performance
of breast MRI, and as a result many used different
reference standard tests to confirm the findings of breast
MRI depending on whether the MRI was positive or
negative (so called differential verification). Women with
tumours detected on MRI typically had a biopsy of the
lesion and breast surgery if a primary cancer was found.
Women with negative MRI often had -clinical and
radiological follow up only. Breast biopsy was directed at
lesions seen on MRI, this incorporation of MRI findings
into the reference standard test would tend to bias
estimates of accuracy in favour of MRI.

Only in the two largest studies (Orel et 1999 and Bucanan
et el 2005) did women with negative MRI receive
mastectomy. These studies provide the best evidence of
the diagnostic accuracy of breast MRI, as they had the
potential to discover breast tumours missed on MRI.

Summary of evidence

In the ten included studies, the rate of histologically
confirmed breast cancer ranged from 25% to 100%.
Combing the data across studies the pre-test probability
of a occult breast tumour was relatively high at 62%. The
true figure is likely to be higher than this as a proportion
women did not have histological confirmation of their
breast cancer.

DIAGNOSTIC ACCURACY

The eight studies in which women with negative MRI did
not have breast surgery tended to give high estimates of
sensitivity and specificity (see Table 8.1 and Figure 8.1):
with only a single breast tumour missed on MRI (false
negative).

A better estimate of sensitivity and specificity comes from
the combined results of Orel et al (1999) and Buchanan
et al (2005), where the majority of women with negative
MRI received mastectomy. This gives a sensitivity of
breast MRI of 91% [95% C.I. 80 to 97%] for the detection
of breast tumours with a corresponding specificity of 42%
[05% CI 24 to 61%]. Using these figures breast MRI has a
positive likelihood ratio of 1.57 and a negative likelihood

ratio of 0.22, suggesting it is not useful for ruling in but
moderately useful in ruling out breast cancer in this
population.

Probability of breast cancer before and after breast MRI,
using data from Orel et al (1999) and Buchanan et al (2005)

Pre-MRI  Post-MRI probability, Post-MRI probability,
probability positive MRI negative MRI
66% 75% 29%

Due to the high prevalence of breast cancer in this patient
group, however, there was still a 29% probability of breast
cancer in women with negative breast MRI.

The low specificity of breast MRI suggests it is insufficient
on its own to rule in a diagnosis of breast cancer. Further
diagnostic tests would be required before treatment.
Studies typically verified the MRI diagnosis with an
ultrasound (or MRI) guided breast biopsy directed to the
lesions seen on breast MRI.

CHANGE IN MANAGEMENT

Change in management is recorded in Table 8.2. Three
studies reported that, in patients with MRI positive
lesions who were candidates for breast surgery, the extent
of the tumour on MRI was useful in selecting patients for
breast conserving surgery or mastectomy. One study used
breast MRI to inform the decision to offer neoadjuvant
chemotherapy.

Lieberman et al (2008) considered the accuracy of extent-
of-disease estimates from breast MRI. In nine patients
who had breast surgery, MRI correctly estimated the
extent of disease in six patients (67%), underestimated it
in one patient (11%) and overestimated it in two patients
(22%).

TREATMENT OUTCOME
None of the studies compared treatment outcomes in
patients who had and had not received breast MRI.
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Table 8.1 Diagnostic accuracy of breast MRI in women with axillary adenopathy

and unknown primary tumour

Reference
. Occult - Reference s.tandar.d MRI True False standard test for MRI True False
Study Population N  breast test for patients with R R e . . . . .
cancer MRI positive lesions positive positives* positive patients with negative negatives¥ negatives}
p negative MRI
Women with Histopathology of
. . mastectomy
Buchanan Zzgfli‘yath g 55 2855 Il:’i‘fs"raljif;‘djgne 42/55 2638 1238 specimen (N=8), 13/55  9/11 211
2005 unknolzvn Y (51%) N =p 4;/ ’ (76%)  (68%) (32%) clinical follow up  (24%)  (82%) (18%)
primary ’ (N=3), none
(N=2)
Xﬁ?;i; :Z_]th MRI directed US core Primary tumours
?ﬁ?nrl};n supraclavicular - 8/10 E:)Orgsbyibwimoflifg 10 88 0/8 (0%) Sy;n p)h ?:1 i&ml;d 210 21 0/2 (0%)
adenopathy and (80%) SOre dropsy (80%)  (100%) o) ovary) Iound by g0 (100%) °
1999 unknown guided lumpectomy unspecified means
. (N=8) (N=2)
primary
aP;Hf:rtys v MRI directed US or Clinical and
10/12 mammography guided 10/12 10/10 0/10 . . 2/12 2/2
Ko2007  adenopathy and 12 N . N o o radiological o o 0/2 (0%)
unknown (83%) ?;\;)Zplsg)or mastectomy  (83%)  (100%) (0%) follow up (N=2) (17%) (100%)
primary ’
Women with
metastatic MRI directed US core
Licberman S:)Srf;:em with 16 216 Zﬁﬁiﬁ fql\etc;l(;)iol\f}tilon 15716 13/15 215 ﬁﬂéﬁiﬁf % s o1 %) U
o, o o o 0) ° 0,
2008 breast cancer (88%) and lumpectomy (N=4) ©O4%)  (87%) (13%) biopsy (N=1) (6%) (100%)
and unknown or lumpectomy (N=1).
primary
Women with MRI directed US
McMahon zzleﬁgathy and 18 V18 ::;Ig)lszal(lglzoi)ls; Eraxlrlfll())m 1418 11/13 213 Ellélll(ljslgz;(li Y18 44 0/4 (0%)
o 1) o o o o 0, 0
2003 unknown (61%) mastectomy (N=1), (78%)  (85%) (15%) follow up (N=4) (22%) (100%)
primary none (N=1).
Women with
Obdein ~ illary 8/20  MRI directed US 820  8/8 Clinical follow up 1220 12/12
0, 0,
2000 ﬁi‘;‘(’fﬁhy and 20 400%)  biopsy (N=8) @ov%)  (100%) V8O oy ©0%)  (00%) ~ 120%)
primary
Women with MRI, US or .
axillary mammography guided
19/22  lumpectomy (N=9), 19/22 17/19 2/19 Mastectomy 3/22 o o
Orel 1999 adenopathy and 22 (86%) mastectomy (N=9), (86%)  (89%) (11%)  (N=3) (14%) 1/3 (33%)  2/3 (66%)
unknown
rimar MRI tumour response
p y to chemotherapy (N=1)
Women with
axillary .
Panareo 6/6 MRI guided breast 6/6
adenopathy and 6 o . _ o, 0/6(100%) 0/6 (0%) - 0/6 (0%) - -
2006 unknown (100%) biopsy (N=6) (100%)
primary
X;Z:::ti‘znh Primary tumours
. . (pancreas or
disease Histopathology of the
Schorn . . 6/14 . : o o, colon) foundby  5/14 5/5 o
1999 ;;):;Sltstf;ric\:;th 14 43%) ?;r;g;(;al specimen 9/14 6/9 (67%) 3/9(33%) unspecified means  (36%)  (100%) 0/5 (0%)
and unknown (N=3), clinical
primary follow up (N=2)
Stomper ~ Women with 2/8 Breast biopsy (MRI 2/8 2/2 o,y Clinical follow up 6/8
1999 axillary 8 (25%)  guided) (N=2) (25%)  (100%) 012 (0%) (N=6) (75%) NR NR
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Occult Reference standard Reference

Study Population N  breast test for patients with MR.I. Tru'e' Fal§e' stal}dard t'e stfor  MRI . True . False.
.. . positive positives* positivet patients with negative negatives¥ negatives}
cancer MRI positive lesions .
negative MRI
adenopathy and
unknown
primary
Total 131 i;j/ 133/181 107/128 48/181
0, 0, 0,
(62%) (73%)  (84%) (27%)

Abbreviations: MRI, magnetic resonance imaging; US, ultrasound;

* The breast lesion identified on MRI was confirmed using the reference standard test

T The breast lesion identified on MRI was not confirmed using the reference standard test

¥ No breast lesion identified on MRI and the reference standard test found no breast lesion (or primary tumour found outside the breast).
1 No breast lesion identified on MRI, but breast primary tumour found by the reference standard test

Table 8.2 Change in management and treatment outcomes

Study Change in management Treatment
outcome
Not
Buchanan MRI helped to select candidates for breast conserving surgery or mastectomy in the group of 26/55 (47%) patients who had positive  reported
2005 MRI and breast surgery by MRI
group
Henry- Not
Tillman 3/10 (30%) of patients had neoadjuvant chemotherapy before surgery, on the basis of an MRI showing multicentric disease. reported
1999
MRI used to select candidates for lumpectomy, breast conserving surgery or modfied radical mastectomy in the group of 8/12 Not
Ko 2007  patients who had positive MRI and breast surgery. 2/12 patients received radiotherapy and chemotherapy as a result of MRI reported
assessment of disease extent. Total change in management was 10/12 (83%) P
Lieberman Not reported. In 9 patients who had breast surgery, MRI correctly estimated the extent of disease in 6/9 (67%) patients, Not
2008 underestimated it in 1 patient (11%) and overestimated it in 2 patients (22%). reported
Not
McMahon MRI was used to select candidates for breast conserving surgery in a group of 9/18 (50%) patients with malignancy confirmed reported
2005 preoperatively and without haematologic metastatic disease. by MRI
group
Obdejin Not
2000 Not reported reported
Orel 1999  Not reported Not
reported
Panareo Not
Not reported in abstract® reported in
2006
abstract®
Schorn Not
1999 Not reported reported

Stomper ~ Management decisions were influenced in two cases. One patient was able to have breast conserving surgery while mastectomy was ~ Not
1999 indicated in the other. Patients with negative MRI received whole breast radiation. reported

* Ttalian language paper with English abstract.
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Figure 8.1 Forest plot of Breast MRI sensitivity and specifity for the identification

of breast tumours in women with unknown primay and axillary adenopathy

Study TP FP FN TN Mastectomy after negative MRI Sensitivity Specificity Sensitivity Specificity

Crel 1999 17 2 2 1 Yes 0.89[0.67,0.99] 0.33[0.01,0.91] —=

Buchanan 2004 26 12 2 9 Yes 0.93[0.76,0.99] 0.43[0.22 0.66] —= —
Henry-Tillman 1999 g 0o 0 2 Mo 1.00[0.62,1.00] 1.00[0.16, 1.00] -8 —=
Schorn 1999 6 3 0 A& Mo 1.00[0.54,1.00] 0.63[0.24, 0.91] u =
Lieherman 2008 13 2 1 0 Mo 0.93[0.66,1.00] 0.00[0.00, 0.84] e E—
Obdeijn 2000 g 0 012 Mo 1.00[0.63,1.00] 1.00[0.74,1.00] —=a —a
Fanareo 2006 B 0 0 O Mo 1.00[0.54,1.000 HMotestimahle ——=

Stormper 1999 2. 0 0 A Mo 1.00[0.16,1.00] 1.00[0.54,1.00] E— —=
MctMahon 20048 1M1 2 0 4 Mo 1.00[0.72,1.00] 0.67[0.22, 0.96] —a I —
ko 2007 1m 0 0 2 Mo 1.00([0.69,1.00] 1.00[01861.000 _, , | e, S ———
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Cancer of Unknown Primary clinical guideline

8. Dynamic contrast enhanced breast MRI for
patients with provisional CUP and axillary
adenopathy

Last updated: 30 / 10 / 20009.

Characteristics of included studies

Buchanan-2005

Clinical . . . . .
i Women with axillary adenopathy and unknown primary presenting to a breast surgery service between 1995 and 2001.

setting
Participants
and 55 with stage II disease, and 14 with stage IV disease (data from stage IV patients were excluded from this review). USA
Country
Study . .

. Retrospective case series
design
T . Identification of breast primary tumour. Reference standard for those with positive MRI scans: MRI or US guided biopsy (N=38),

arge . . . . .

fl't' none (N=4). Reference standard for those with negative MRI scans: Histopathology of mastectomy specimen (N=8), clinical

condition
follow up (N=3), none (N=2).

Tests Dynamic contrast enhanced breast MRI.

Follow up Median 4.5 years (range 2 to 8 years)

Notes

Henry-Tillman-1999

Clinical . . . . . . e
- Women with axillary or supraclavicular adenopathy and unknown primary presenting to a single institution.

setting
Participants
and 10 patients. USA
Country
Study . .

. Retrospective case series.
design
T " Identification of breast primary tumour. Reference standard for those with positive MRI scans: MRI directed US core biopsy, MRI

arge

i't' guided core biopsy or MRI guided lumpectomy (N=8) Reference standard for those with negative MRI scans: Primary tumours

condition
(lymphoma and ovary) found by unspecified means (N=2)

Tests Dynamic contrast enhanced breast MRI. MRI used rotating delivery of excitation resonance (3D RODEO MRI)

Followup  Not reported

Notes
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Ko-2007

Clinical
i Women with axillary adenopathy and unknown primary tumour presenting to a single hospital between 2001 and 2006.

setting
Participants
and 12 women. Korea
Country
Study . .

. Retrospective case series.
design
T ¢ Identification of primary breast tumour. Reference standard for those with positive MRI scans: MRI directed US or

arge

i't' mammography guided biopsy or mastectomy (N=10)Reference standard for those with negative MRI scans: Clinical and

condition . ;
radiological follow up (N=2)

Tests Dynamic contrast enhanced breast MRI.
Follow up 3.25 to 3.66 years, in patients with negative MRI.
Notes

Lieberman-2008

Clinical Women with metastatic disease consistent with breast cancer and unknown primary, referred for MRI at a single institution
setting between 2000 and 2006.
Participants
and 16 women. Israel
Country
Study . .

. Retrospective case series
design
T " Identification of primary breast tumour. Reference standard for those with positive MRI scans: MRI directed US core biopsy

arge

?l't' (N=10), MRI guided needle location and lumpectomy (N=4) or lumpectomy (N=1).Reference standard for those with negative

condition
MRI scans: PET-CT and US guided core biopsy (N=1)

Tests Dynamic contrast enhanced breast MRI.
Followup  Notreported
Notes

McMahon-2005

Clinical
i Women with axillary adenopathy and unknown primary referred for a breast MRI at a single instution between 2000 and 2004.

setting
Participants
and 18 women. Australia
Country
Study . .

. Retrospective case series.
design
T " Identification of primary breast tumour. Reference standard for those with positive MRI scans: MRI directed US biopsy (N=11),

arge

g. . random surgical biopsy (N=1), mastectomy (N=1), none (N=1).Reference standard for those with negative MRI scans: Clinical

condition K !
and radiological follow up (N=4)

Tests Dynamic contrast enhanced breast MRI.
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Follow up Up to 3 years (minimum not reported)

Notes
Obdeijn-2000

Clinical

. Women with axillary adenopathy and unknown primary
setting
Partici t
artieipants 20 women. Netherlands

and Country

Study design  Prospective case series

Target Identification of primary breast tumours. Reference standard for those with positive MRI scans: MRI directed US biopsy
condition (N=8)Reference standard for those with negative MRI scans: Clinical follow up (N=12)
Tests Breast MRI

Follow up Not reported

Notes

Orel-1999

Clinical
i Women with axillary adenopathy and unknown primary who had breast MRI at a single institution between 1993 and 1997

setting
Participants
and 22 women. USA
Country
Study . .

. Retrospective case series
design
T " Identification of primary breast tumour. Reference standard for those with positive MRI scans: MRI, US or mammography guided

arge

fl't' lumpectomy (N=9), mastectomy (N=9), MRI tumour response to chemotherapy (N=1) Reference standard for those with negative

condition
MRI scans: Mastectomy (N=3)

Tests Dynamic contrast enhanced breast MRI.
Follow up Not reported
Notes

Panareo-2006

Clinical setting Women with axillary adenopathy and unknown primary.

Participants
6 women. Italy.
and Country
Study design  Retrospective case series.
Target Identification of primary breast tumour. Reference standard for those with positive MRI scans: MRI guided breast biopsy
condition (N=6)Reference standard for those with negative MRI scans: (all had positive scans)
Tests Breast MRI (not specified in detail in the English abstract)
Follow up
Notes Italian language, abstract only in English.
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Schorn-1999

Clinical Women with metastatic disease consistent with breast cancer and unknown primary. Presentation was metastatic disease of: bone
setting (N=3), liver (N=3), lung (N=1), axillary nodes (N=6) and supraclavicular nodes (N=1).
Participants
and 14 women. Germany
Country
Study . .

. Retrospective case series
design
T ¢ Identification of primary breast tumour. Reference standard for those with positive MRI scans: Histopathology of the surgical

arge

i't' specimen (N=9)Reference standard for those with negative MRI scans: Primary tumours (pancreas or colon) found by unspecified

condition o
means (N=3), clinical follow up (N=2)

Tests Dynamic contrast enhanced breast MRI.

Follow up Up to 14 months. Minimum not reported

Notes

Stomper-1999

Clinical . . . . e .
i Women with axillary adenopathy and unknown primary, presenting to a single multidisciplinary breast clinic.
setting
Participants
8 women. USA
and Country

Study design  Retrospective case series

Target Identification of primary breast tumour. Reference standard for those with positive MRI scans: Breast biopsy (MRI guided)
condition (N=2)Reference standard for those with negative MRI scans: Clinical follow up (N=6)

Tests Breast MRI

Follow up Dynamic contrast enhanced breast MRI.

Notes
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9. PET/CT for the identification of the primary
tumour in metastatic cancer with unidentified

primary

Last updated: 29 / 10 / 2009.

Rationale

18-FDG PET-CT is a hybrid imaging modality which has
developed in recent years and is being increasingly used
in oncology. PET-CT is of proven value in improving the
accuracy of cancer staging in patients with an identified
primary tumour. This has a tangible impact on
subsequent treatment decisions where interventions
depend on the disease being localised rather than
disseminated.

The rationale for use of PET-CT in patients with
cancer of unknown primary (CUP) is different to that in
patients with an identified primary. In CUP the purpose
is still to identify occult disease, but in this case it is
hoped that a previously undetected primary tumour will
be revealed when all previous tests in an individual have
failed to achieve this. Identification of an occult primary
is presumed to result in improved treatment outcomes
compared with empirical therapy for metastatic cancer of
unknown primary origin. It is desirable to establish the
nature and magnitude of any benefits of PET-CT in CUP.
It is expected that these will vary by clinical subtype.

Methods

STUDY TYPES

Eligible study designs were: randomised trials, diagnostic
studies, or case series. Minimum study size was 5
patients.

TARGET CONDITION

Identification of the primary tumour.Identification of
true cancer of unknown primary. Identification of
additional metastases.

PARTICIPANTS

Patients with histologically confirmed metastatic
malignant disease whose primary tumour remains
unknown after conventional diagnostic tests.

INDEX TESTS
FDG PET or PET-CT done after negative initial diagnostic
work up.

REFERENCE STANDARD

The reference standard test was histologic analysis of
tissue from the putative primary tumour, or radiological
and clinical follow-up if biopsy is not possible.

STUDY SELECTION

An initial list of studies was selected by SA. NB then
selected potentially relevant studies from this list on the
basis of their title and abstract. These studies were
ordered and each paper was checked against the inclusion
criteria.

DATA EXTRACTION AND SYNTHESIS

One reviewer (NB) extracted data. Only published data
were included and authors were not contacted. Where
possible, data about individual metastatic presentations
(for example liver metastases) was extracted. Descriptive
displays of sensitivity and specificity, as well as summary
ROC curves where there were sufficient data. The
following definitions were adopted: Sensitivity: the
proportion people with identifiable primary tumours (by
any reasonable means) correctly detected by PET
Specificity: the proportion of people with unidentifiable
primary tumours (by any reasonable means) with a
negative PET result. According to these definitions,
specificity for the location of the primary tumour
corresponds to the sensitivity for the diagnosis of "true"
CUP. In order to calculate sensitivity and specificity the
review used the following definitions: True positive (TP)
was when PET suggested a primary tumour site and the
tumour location was confirmed False positive (FP) was
when PET suggested a primary tumour site, but without
confirmation of the location of the primary tumour True
negative (TN) no primary tumour site is evident on PET,
and no primary tumour is ever discovered during follow
up False negative (FN) no primary tumour site is evident
on PET, but a primary tumour is subsequently found by
other means Trial reports of sensitivity and specificity
were pooled, using the Mantel-Haensel fixed effects
model in Meta-DiSc statistical software version 1.4
(Zamora et al, 2006). The Q* index was also calculated
using Meta-Disc.The Q* index is defined by as the point
where sensitivity equals specificity on the summary ROC
curve, and is a more stable estimate of diagnostic
performance when there is heterogeneity due to threshold
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effects. Data about the rate of detection of additional
metastases, the influence of PET on patient management
and survival were also extracted.

QUALITY ASSESSMENT
Study quality was assessed by one reviewer (NB) using
the QUADAS checklist for diagnostic studies,

incorporated in Cochrane Review Manager software.

HETEROGENEITY ASSESSMENT

Heterogeneity (variation between studies) was assessed
by visual inspection of Forest plots and by using the chi-
squared test, with heterogeneity defined as P<o.10.

Search results

The literature search identified 274 studies. On the basis
of their title and abstract 86 papers were ordered for
further appraisal and 50 included in the final review. The
studies were case series; 35 examining PET and 12 PET-
CT, or meta-analyses. All studies included patients with
unidentified primary tumour after initial diagnostic tests.
The initial battery of diagnostic tests received by each
patient varied, even within the same study, and appeared
largely dependent on metastatic presentation. Nearly all
had presentation dependent CT and histological
confirmation of their metastasis (but in some cases MRI
was substituted for CT and cytology for histology). Two of
the studies were meta-analyses (Kwee and Kwee, 20009;
Dong et al, 2008).

Studies included the following patient groups: any
metastatic presentation (N= 18), cervical lymph node
metastases (N=25), any extra-cervical metastases (N=2),
brain metastases (N=2) and axillary lymph node
metastasis (N=1).

STUDY QUALITY

The methodological quality of the included studies was
generally poor. There was a lack of well designed
diagnostic studies with defined protocols, instead the
evidence came from largely retrospective case series of
patients referred for PET or PET-CT.

Common flaws included:

oDifferential verification of PET results. Patients with
suggested primary tumour sites often had biopsies,
whereas others didn’t. For practical reasons, however,
it was reasonable not to biopsy all patients (especially
when no primary site was suggested) and sometimes
biopsy was contraindicated or refused.
oIncorporation: the PET results influenced which
subsequent diagnostic tests were done, and whether
any further tests were done at all.

Both differential verification and incorporation would
tend to overestimate the sensitivity and specificity of PET.
There was also poor reporting of equivocal test results,
only 5/45 studies reported indeterminate test results. It is

possible that authors classified indeterminate test results
as negative for the location of the primary tumour.

Summary of evidence
Diagnostic accuracy

The pooled data (see Table 9.1 and Figures 9.1 to 9.13)
suggest relatively high sensitivity and specificity (of the
order of 80%) for the detection of the primary tumour .
PET-CT tended to have higher sensitivity and specificity
than PET. Patient numbers were low for some metastatic
presentations. There were fewer than 30 patients in the
following presentation groups: peritoneum, bone, liver,
lung, pleura or mediastinum and skin, and the
corresponding pooled estimates are unlikely to be
informative

Two systematic reviews conducted meta-analyses of the
utility of PET-CT for the detection of unknown primary
tumours. Kwee and Kwee (2009) reported pooled
sensitivity and specificity of PET-CT of 84% (95% CI 78%
to 88%) and 84% (95% CI 78% to 89%) respectively. Dong
et al (2008) estimated the pooled sensitivity and
specificity of PET-CT as 81% (95% CI 74% to 87%) and
83% (95% CI 78% to 87%) respectively. Both reviews
identified

Five studies reported the rate of indeterminate PET or
PET-CT results (where PET images could not be
interpreted as either positive or negative for the primary
tumour). The pooled rate of indeterminate results was
16% [95% CI 11 to 23%].

Timing of PET

No studies were designed to investigate the timing of
PET. All the studies were of PET or PET-CT used after
negative presentation specific diagnostic tests.

Survival

There were no studies designed to study the effect of a
PET scan on a patient’s survival. However, four studies
compared overall survival in patients whose tumour was
found on PET with those whose tumour was undetected.
Two of these studies reported that overall survival was
significantly lower in those patients with a primary
tumour visible on PET (Guntinas-Lichius et al. 2006;
Fencl et al. 2007), two other studies found no difference
in overall survival between the groups (Delgado Bolton,
2004 ; Kole et al 1998).

Detection of additional metastases

Eighteen studies reported the rate at which PET or PET-
CT revealed previously unknown metastases (see Table
9.2). Previously occult metastases were revealed by PET
or PET-CT in approximately 28% of cases. The sensitivity
and specificity for the detection of additional metastases
is not considered in this review, and it is possible that a
proportion of these metastases were false positives. Also
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that a significant number of additional metastases were
missed by PET.

Change in management

Twenty studies reported the proportion of patients whose
management was changed as a result of PET or PET-
CT findings (see Table 9.3). PET findings influenced
management in approximately 38% of cases. Only one
study considered whether these changes in management
were correct in hindsight. Joshi et al. (2004) reported
the rate of favourable and unfavourable changes in
management as a result of PET findings (27% and 5%
respectively).
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Table 9.1 Sensitivity and specificity [95% confidence intervals] pooled by metastatic

presentation.

. . . - * Pooled Sensitivity Pooled Specficity .
Metastatic presentation Test Studies Participants index [95% CIJ [95% CIJ Figures
PET 14 485 0.83 0.88 [0.82 t0 0.92]**  0.80 [0.75 to 0.85]**
Series including both cervical and extra-cervical PET-CT 8 494 0.87 0.88 [0.83 to 0.92]** 0.87 [0.82 to 0.90] 9192
presentations™ PET o
or sk sk
PET-CT 22 979 0.86 0.88 [0.84 t0 0.91] 0.83 [0.80 to 0.87]
PET 9 225 0.81 0.74 [0.62 to 0.84]**  0.78 [0.70 to 0.85]**
- ek
Extracervical metastases PET-CT 3 92 0.87 0.94 [0.80 to 0.99] 0.90 [0.79 to 0.96] 93,94
PET or . o
PET-CT 12 317 0.83 0.80[0.72 to 0.87] 0.82 [0.75 to 0.87]
PET 26 613 0.77 0.79 [0.73 to 0.84]**  0.77 [0.73 to 0.81]**
- kK ko
Cervical lymph nodes PET-CT 8 168 0.85 0.90 [0.82 to 0.95] 0.78 [0.69 to 0.85] 9.5.9.6
PET or . -
PET-CT 34 781 0.78 0.82[0.77 to 0.86] 0.77[0.74 to 0.81]
PET 7 27 - 0.78 [0.55 to 0.91]F 0.56 [0.27 to 0.81]F
Axillary lymph nodes PET-CT 1 6 - 0.67 [0.21 to 0.94]F 0.67 [0.21 to 0.94]F 0.7
PET or
PET-CT 8 33 - 0.76 [0.55 to 0.89]F 0.58 [0.32 t0 0.81]F
PET 3 20 - 0.50 [0.15 to 0.85]F 0.75[0.51 to 0.90]F
Other lymph nodes PET-CT 2 27 - 1.00 [0.51 to 1.00]} 0.90[0.79 to 0.99]F 0.8
PET or
PET-CT 5 47 - 0.75[0.41 to 0.93]F 0.87[0.73 to 0.94]F
PET 2 5 - 1.00 [0.34 to 1.00]} 1.00 [0.44 to 1.00]F
Peritoneum PET-CT 3 17 - 1.00 [0.65 to 1.00]F 1.00 [0.72 to 1.00]F 9.9
PET or
PET-CT 5 22 - 1.00[0.70 to 1.00]} 1.00[0.77 to 1.00]F
PET 7 86 - 0.95[0.84 to 0.98]F 0.53[0.36 to 0.70]F
Brain PET-CT 3 9 - 1.00 [0.57 to 1.00]} 0.7510.30 to 0.95]F 9.10
PET or
PET-CT 10 95 - 0.9510.87 to 0.98]F 0.56[0.39 t0 0.71]F
PET 4 15 - 0.58 [0.32 to0 0.81]F 0.33[0.06 to 0.79]F
Bone PET-CT 3 10 - 1.00 [0.51 to 1.00]} 0.830.44 to 0.97]F 911
PET or
PET-CT 7 25 - 0.69 [0.44 to 0.86]F 0.67 [0.35 to 0.88]F
PET 4 15 - 0.75[0.30 to 0.95]F 0.75[0.41 to 93]t
Liver PET-CT 2 6 - 1.00 [0.34 to 1.00]} 0.7510.30 to 0.95]F 912
PET or
PET-CT 6 21 - 0.89 [0.57 to 0.98]F 0.75[0.47 t0 0.91]
PET 5 26 - 0.5410.29 to 0.77]F 0.77 [0.50 to 0.92]F
Lung, pleura or mediastinum PET-CT . ) . . - 9.13
PET or .
PET-CT 5 26 - 0.54[0.29 to 0.77]1 0.77 [0.50 to 0.92]F
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. . . - Q* Pooled Sensitivity Pooled Specficity .
Metastatic presentation Test Studies Participants index [95% ClIJ [95% CIJ Figures
PET 1 1 - PET was false positive
' PET-CT 1 1 ) PET-CT was false
Skin positive
PET or 2 5 ) False positive in both
PET-CT patients

*Series including both cervical and extra-cervical presentations was included as a category because it was not possible to separate the data into subgroups in

some studies.
**Significant heterogeneity (Chi squared test, P<0.10)

FEstimate unlikely to be valid due to small subject numbers, heterogeneity and Q* index not calculated.

Table 9.2 Detection of previously occult metastases

Test Studies Participants Pooled rate of detection of additional metastases [95% CI]
PET 16 608 29% [26 to 33%)]
PET-CT 2 77 16% [9 to 25%)]
PET or PET-CT 18 685 28% [24 to 31%)]

Table 9.3 Change in management as a result of PET

Test Studies Participants Pooled rate of change in management due to PET findings [95% CI]
PET 17 658 35% [32 to 39%]
PET-CT 3 140 52% [44 to 60%)]
PET or PET-CT 20 798 38% [35 to 42%]

Table 9.4 Additional outcomes

Detection Chz'mges m
Indeterminate of patient
Study Test Presentation Survival outcomes . management
results additional
metastases influenced by
PET(%)
Ambrosini PET-
2006 cr Any N.R. N.R. N.R. N.R.
Au Yong PET-
2005 cr Any N.R. N.R. N.R. N.R.
. 10/37
Bruna 2007 PET Any N.R. Overall survival reported, but French language only Q7%) 14/37 (38%)
0
PET- Overall survival was lower in people with PET+ lesions compared with
Fencl 2007 CT Any PET-. Follow-up was short, median O.S. not reached in either group. NR. NR.
Fleming PET-
2007 cr Head/neck  N.R. N.R. N.R. N.R.
Freudendberg PET-
2005 cT Neck N.R. N.R. N.R. N.R.
Gutzeit 2005 g}?' Any N.R. N.R. N.R. N.R.
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Detection

Changes in

Indeterminate of patient
Study Test Presentation Survival outcomes o management
results additional |
metastases influenced by
PET(%)
. PET-
Pelosi 2006 cT Any N.R. N.R. 9/39 (23%) 33/68 (49%)
. PET- .
Nabili 2007 CT Neck (tonsil) 1/5 (20%) N.R. N.R. N.R.
Nanni 2005 g]i,T- Any N.R. N.R. N.R. N.R.
Nassenstein ~ PET-
2007 CT Neck N.R. N.R. N.R. N.R.
PET-
Wu 2007 CT Any 1/34 (3%) N.R. N.R. 17/34 (50%)
. PET-
Wartski 2007 cT Neck N.R. N.R. 3/38 (8%)  23/38 (60%)
Aassar 1999 PET Neck N.R. N.R. N.R. N.R.
Albertini PET Any N.R. N.R. N.R. 11/41 (27%)
2003
Bohuslavizki 30/53
2000 PET Any N.R. N.R. (57%) N.R.
Braams 1997 PET Neck N.R. N.R. N.R. N.R.
Delgado o . 33/77 o
Bolton 2004 TET Any N.R. No significant differences (figures not reported) @3%) 46/77 (60%)
Ekberg 2007 PET Neck N.R. N.R. 2/18 (11%) N.R.
Fogarty 2003 PET Neck N.R. N.R. 9/21 (43%) 12/21 (57%)
Garin 2007  PET An N.R N.R 2151 12/51 (24%)
Y - - (41%) 0
Greven 1999 PET Neck N.R. N.R. N.R. N.R.
Median OS was approximately 18 months for those with a diagnosed
Guntinas- primary tumour versus approximately 70 months for those whose primary
Lichius 2006 PET  Neck NR. remained undetected. Difference in OS was statistically significant using NR. NR.
Kaplan Meier test
12/22
Gupta PET Cerebral N.R. (55%) N.R.
Hasasono  prr geadmeck  NIR. N.R. NR. N.R.
1999
JZ‘(‘)’(‘)‘(’)h“lsmg PET Head/neck N.R. OS was 64% at 5 years. Median OS not reached 727 (26%) 13/27 (48%)
,;((J)}(l)znsen PET Head/neck  N.R. OS was 57% at 2 years. Median OS not reached 10/42 (24%)
Johansen o OS was 55% at 3 years [95% C.1. 42 to 68%], disease free survival at 3 o o
2008 PET Neck 17/62 (27%) years was 65% [95% C.1. 51 to 78%] 4/60 (7%)  15/60 (25%)
favourable
. . 12/63 17/63 (27%)
Joshi 2004 PET Extracervical N.R. N.R. (19%) unfavourable
3/63 (5%)
OS was not significantly different between those with a diagnosed primary
Kole 1998 PET  Any 2129 (7%) and those whose primary remained undetected after PET. Median survival 520 (17%) 4129 (14%)

OS after PET was approximately 25 months for those with detected
primary tumours and 28 months for those with undetected tumours.
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Changes in

Detection .
Indeterminate of patient
Study Test Presentation Survival outcomes o management
results additional
metastases influenced by
PET (%)
Kolesnikov-
Gauthier PET Any 4/25 (16%) N.R. 5/25 (20%) 2/25 (8%)
2005
Klee 2002 PET Cerebral N.R. N.R. N.R. N.R.
Lassen 1999 PET Any N.R. N.R. N.R. 4/20 (20%)
Lonneux PET Any NR. NR. NR. 10/24 (42%)
2000
Mantaka PET  Any NR. Me'dlan overall survival not reached. Survival data reported by individual NR. 11/25 (44%)
2003 patient.
Mevio 2004 PET Neck N.R. N.R. N.R. N.R.
Miller 2005 PET Neck N.R. N.R. N.R. N.R.
Miller 2008  PET Neck N.R. N.R. N.R. N.R.
Monoo 2003 PET Head/neck N.R. 5 year OS survival was 46% (from Kaplan Meier curve) N.R. N.R.
Panareo 2006 PET “Xillary NR. NR. 1/6 (17%) NR.
nodes
Paul 2007 PET Neck N.R. N.R. N.R. N.R.
0, 1 . 0, 0, M
Rades 2001 PET Any NR. QS at l. year was 71% for the.: whole series; 87% and 47% for localised and 16/42 20/42 (69%)
disseminated disease respectively. (38%)
Regelink
2002 PET Neck N.R. N.R. 7/50 (14%) 10/50 (20%)
Safa 1999 PET Neck N.R. N.R. N.R. N.R.
Schipper
1996 PET Neck N.R. German language paper
. 15/31
Scott 2005 PET Extracervical N.R. N.R. 12/31 (39%)
(48%)
Stoeckli 2003 PET Neck N.R. N.R. 0/18 (0%) N.R.
Wong 2003  PET Neck N.R. N.R. N.R. 9/17 (53%)

Abbreviations NR, not reported; PET-CT, fused positon emission tomography/ computed tomography; PET positon emission tomography; OS, overall survival
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Figure 9.1 Sensitivity and specificity of PET and PET/CT in studies that included

both cervical and extra-cervical presentations
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Figure 9.2 Summary ROC Plot of tests: PET and PET-CT for studies including both

cervical and extra-cervical presentations.
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Figure 9.3 Sensitivity and specificity of PET and PET-CT in patients with any extra-

cervical presentation.
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Figure 9.4 Summary ROC Plot of tests: PET and PET-CT, any extra-cervical

presentation.
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Figure 9.5 Sensitivity and specificity of PET and PET-CT in patients presenting

with metastatic cervical lymph nodes
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Figure 9.6 Summary ROC Plot of tests: PET and PET-CT for patients presenting

with metastatic cervical lymph nodes
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Figure 9.7 Sensitivity and specificity of PET and PET-CT in patients presenting

with metastatic axillary lymph nodes
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Figure 9.8 Forest plot of tests: PET and PET-CT in patients presenting with

metastatic other (not axillary or cervical) lymph nodes.
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Figure 9.9 Sensitivity and specificity of PET and PET-CT in patients presenting

with peritoneal metastases.
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Figure 9.10 Sensitivity and specificity of PET and PET-CT in patients presenting

with brain metastases.
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Figure 9.11 Sensitivity and specificity of PET and PET-CT in patients presenting

with bone metastases
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Figure 9.12 Sensitivity and specificity of PET and PET-CT in patients presenting

with liver metastases.
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Figure 9.13 Sensitivity and specificity of PET and PET-CT in patients presenting

with metastases of the lung, pleura or mediastinum.
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Cancer of Unknown Primary clinical guideline

9. PET/CT for the identification of the primary
tumour in metastatic cancer with unidentified

primary

Last updated: 29 / 10 / 2009.

Characteristics of included studies

Aassar-1999

Clinical Patients with metastatic cervical adenopathy (non lymphomatous) and unknown primary tumour. Before PET patients received
setting CT and or MRI, 4/17 had endoscopy before PET.

Participants 17 patients, age 43 to 87. 2 were excluded from the analysis because they had lung primary tumours. FNA of the affected cervical
and Country nodes suggested squamous cell carcinoma in 14/15 cases and adenocarcinoma in 1 case. USA

Study design  Retrospective case series

Target Endoscopy with biopsy of any presumed primary tumour (or panendoscopy when there was no putative tumour) and clinical
condition follow-up.
Test FDG PET. HR Exact, Siemens. 370 MBq FDG. Attenuation corrected. PET images were evaluated alongside MRI or CT imaging
ests
studies.
Follow up 8 to 42 months (mean 29 months)

Study Type I

PET imaging

Head, thorax (skull base to thoracic inlet)
field

Biops of
psy . 17/17 (100%) FNA or biopsy. squamous cell carcinoma (16/17, 94%) and adenocarcinoma (1/17, 6%).
metastasis

Notes

Alberini-2003

Patients with histologically confirmed metastases, unidentified primary tumour and no previous history of cancer. Before PET

Clinical

i all had biopsy & histology, H&P, lab tests (unspecified), CT, bone scan and IHC. Some had CXR, US, gastric endoscopy and
settin;

& colonoscopy
Participants
and 41 patients with metastases: bone (n=14), brain (9), lymph nodes (8), liver (6), skin (2), pleura (1) and epidural space (1). Belgium
Country
Study . .
. Retrospective, case series.

design
Target o . . . . .
condition Identification of the primary tumour. Reference standard was histology (30/41) and clinical/radiological follow-up (11/41).
Tests FDG PET. Penn 240H. 220 MBq FDG. No attenuation correction. Comparator tests: chest X-ray, chest CT, CT of abdomen, US of

abdomen, gastroscopy and colonoscopy.
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Followup  Minimum 6 months, mean was 24 months

Study Type 1II

PET

imaging Whole body (no brain images)

field

Biopsy of 41/41(100%). adenocarcinoma (20/41, 49%), poorly differentiated carcinoma (5/41, 12%), squamous cell carcinoma (4/41, 10%),
metastasis  small cell carcinoma(5/41, 12%), clear cell carcinoma(1/41, 2%) and neuroendocrine carcinoma(2/41, 5%).

Notes

Ambrosini-2006

Clinical Patients with histologically confirmed metastases at any site, unidentified primary tumour. Before PET/CT all had biopsy &
setting histology of the metastasis, H&P, lab tests, CT, MRI.
Participants
and 38 patients with metastases, mean age 59 years (S.D. 11 years; range 41 to 77 years). Italy
Country
Study . .

. Retrospective case series
design
Target Identification of the primary tumour. Reference standard was surgery or biopsy of the presumed primary tumour site (20/38) or
condition clinical and radiological follow-up (18/38 patients).
Tests FDG PET/CT. General Electric Discovery LS & Siemens Biograph Sensation 16. 370 MBq FDG. Attenuation correction
Followup  Notreported
Study Type I
PET
imaging Whole body
field
Bi £ All had biopsy. Histology showed: adenocarcinoma (13/38, 34%), undifferentiated carcinoma (2/38, 5%), epithelial carcinoma

iops; o

tp )tr . (8/38, 21%), squamous cell carcinoma (5/38, 13%), mucoid carcinoma (2/38, 5%), poorly differentiated carcinoma (2/38, 5%)

metastasis
and others (6/38,19%)
Notes
Au-2005

Clinical Patients with presumed metastases (following biopsy, CT/MRI or tumour marker studies), referred for FDG-PET/CT to locate a
setting primary tumour.
Participants 62 patients with presumed metastases. Presumed metastasis site was brain 25/62 (40%), cervical LN 13/62 (21%), multiple sites
and 9/62 (15%), bone 3/62 (5%), liver 2/62 (3%), skin 1/62 (2%) and lung 1/62 (2%). 7/62 (11%) were referred for raised CEA or
Country CA125 levels. Hong Kong.
Study . . .

. Retrospective, consecutive case series.
design
Target . . . . . . ..

diti Detection of primary tumour site. Reference standard was biopsy of the presumed primary tumour site or clinical follow up.
condition
Tests FDG-PET/CT. General Electric Discovery LS. Attenuation correction. 370 to 555 MBq FDG.
Followup  Not reported
Study Type I
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PET

imaging Whole body
field
Biopsy of . . . .
. Partial, the biopsy rate is not reported. Carcinoma types not reported.
metastasis
Notes

Bohuslavizki-2000

Clinical Patients with confirmed metastases but unidentified primary tumour after initial diagnostic work-up. Patients with cervical
setting adenopathy had negative ultrasound, panendoscopy and biopsies.
Participants . . . . ;
Patients with malignant cervical adenopathy 44/53 (83%) or extra-cervical metastases 9/53 (17%). Germany

and Country
Study design Retrospective case series
Target . . - S . . o

diti Primary tumour site. Reference standard was clinical/radiological follow up and biopsy of presumed primary site in some cases.
condition
Tests FDG-PET, Siemens ECAT EXACT model 921 scanner. 370 MBq FDG. No attenuation correction.
Follow up Not reported
Study Type I
PET imagin

sing Whole body

field

Biopsy of
metastasis

All had FNA or biopsy. Cytology or histology was squamous cell carcinoma (30/53, 53%), adenocarcinoma (3/53, 7%),
undifferentiated carcinoma (8/53, 15%) and indecisive (11/53, 21%). 1 patient had lymphoepitheilomatous carcinoma.

Notes

Unclear whether patients had CT or MRI before PET

Braams-1997

Clinical setting

Patients with metastatic cervical lymph nodes and unidentified primary tumour. Before PET all patients had negative MRI
and/or CT of the head and neck area.

Participants and

P 13 patients with metastatic cervical lymph nodes. Netherlands
Country
Study design Retrospective case series

Target condition  Identification of the primary tumour. Reference standard was panendoscopy with biopsy of suspicious areas.

Tests FDG-PET Siemens ECAT 951/31 scanner.185 to 370 MBq FDG.
Follow up Not reported
Study Type I

PET imaging field Whole body

Biopsy of All had FNA or biopsy. squamous cell carcinoma (10/13, 77%) and one case each (8%) of adenocarcinoma, plasmocytoma
metastasis and papillary thyroid carcinoma/
Notes
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Bruna-20

07

Clinical Patients with metastatic cancer of unidentified primary. Patients had a negative initial diagnostic evaluation (five tests on
setting average).
Participants 37 patients with metastases. Location was cervical or mediastinal lymph nodes (10/37, 27%), inguinal or retroperitoneal nodes
and Country (5/37, 14%), axillary nodes (6/37, 16%), bone (5/37, 14%). 14/37 (27%) had multiple sites of metastasis.
Study design Retrospective case series
Target . . . .. . . . .

. Identification of the primary tumour. Reference was clinical/radiological follow up and biopsy in selected cases.
condition
Tests FDG-PET/CT, Siemens Biograph. 5.5 MBq FDG per kilogramme (to a maximum of 550MBq). Attenuation correction.
Follow up Not reported
Study Type I
PET imagin,

ging Whole body

field

Biopsy of All had biopsy. adenocarcinoma (17/37, 46%), squamous cell carcinoma (14/37, 38%) and poorly differentiated carcinoma (6/
metastasis 37,16%).
Notes French language article with English abstract.

Delgado_x002d_Bolton-2004

Clinical setting People with metastatic cancer with unidentified primary tumour.

Participants and Country 77 patients. Spain.

Study design Retrospective case series

Target condition Reference standard was histology of the primary tumour site biopsy, or clinical follow up.
Tests FDG-PET (not specified in detail).

Follow up 9 months.

Study Type I

PET imaging field Whole body

Biopsy of metastasis Not reported

Notes Abstract only
Dong-2008

Clinical . . . . . . . . .

i Patients diagnosed with CUP after conventional diagnostic work-up failed to diagnose a primary tumour

setting

Participants . . . . . . .

d 28 studies were included, with 910 patients. 21 studies evaluated PET (10 prospective). 8 studies evaluated PET/CT (3
an
prospective).

Country

Study Systematic review. Study exclusion criteria were: less than 4 patients, inability to extract sensitivity and specificity, grey literature
design

Target e . . . . .

diti Target condition was identification of the primary tumour. The reference standard was histology or follow-up.

condition
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FDG-PET Pooled sensitivity 78% [95%CI 72% to 84%] Pooled specificity 79% [95%CI 74% to 83%] Sensitivity by location was:
tonsil 77%, base of tongue 68%, pharynx 100%, breast 100%, thyroid 60%, pelvis 86% and others 67%. Tumours from the base of
the tongue accounted for 6/29 false positive FDG-PET scans. Likelihood ratio of a positive test for primary tumour site was 2.95

Tests [95%CI 2.08 to 4.17] Likelihood ratio of a negative test for primary tumour site was 0.36 [95%CI 0.27 to 0.46] Diagnostic odds
ratio was 2.56 [95%CI 1.96 to 3.15] FDG-PET/CT Pooled sensitivity 81% [95%CI 74% to 87%] Pooled specificity 83% [95%CI 78%
to 87%] Likelihood ratio of a positive test for primary tumour site was 4.19 [95%CI 2.27 to 7.73] Likelihood ratio of a negative test
for primary tumour site was 0.22 [95%CI 0.10 to 0.49] Diagnostic odds ratio was 3.19 [95%CI 1.88 to 4.50]

Followup  Not reported

Study Type I

PET

imaging Any

field

Biops of

psy . Not reported
metastasis

Notes

Ekberg-2007

Clinical setting People with head or neck cancer referred for PET for initial staging, re-staging or unidentified primary tumour.

Participants
P 18 patients with unidentified primary tumour and head or neck metastases.
and Country
Study design Retrospective consecutive case series.
Target Identification of the primary tumour. Reference standard was not specified, but some patients had biopsy of the presumed
condition primary tumour.
Test FDG-PET, General Electric 4096 or Siemens CTI ECAT HR plus. Approximately 400 MBq FDG. Patients also had CT, MRI or
ests
both
Follow up Not reported
Study Type 1

PET imaging

Head-neck in all cases, in most cases the thorax and abdomen were included.

field

Biopsy of All had biopsy. squamous cell carcinoma (10/18, 56%), adenocarcinoma (3/18,17%), poorly differentiated carcinoma (3/18,
metastasis 17%), malignant melanoma (1/18, 6%) and carcinosarcoma (1/18, 6%).

Notes Unclear what cross sectional imaging was done before PET
Fencl-2007

Clinical Patients with suspected malignancy and unidentified primary, referred for PET/CT at a single institution. Initial tests (diagnostic
setting imaging, medical history, clinical examination and lab tests) had not revealed a primary tumour.

Participants

and 190 patients with Czech Republic.

Country

Study . .

. Retrospective case series.

design

Target Identification of the primary tumour site. Reference standard was the histology of the primary tumour and/or clinical/radiological
condition follow up.
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Tests FDG PET/CT, Siemnens Biograph Duo LSO PET/CT. 350 to 450 MBq FDG.

Follow up

Study Type

PET
imaging
field

82/190 (43%) had histologically proved metastases: poorly differentiated carcinoma (35/82, 43%), adenocarcinoma (24/82,

Biops; . . . .
psy 29%), squamous cell carcinoma (5/82, 6%), mucinous carcinoma (10/82, 12%), spinocellular carcinoma (7/82, 9%) and 1 small

metastasis
cell carcinoma. 108/190 (57%) there was only clinical suspicion of malignancy.

Notes

Fleming-2007

Clinical setting  Patients with untreated head/neck cancer referred for PET-CT at one of 2 institutions.

Participants and

22 patients with unknown primary cancer,
Country

Study design Retrospective case series

Target condition Identification of the primary tumour site. Reference standard was histopathology of the putative tumour site.

FDG PET/CT, Siemens Biograph 16 hi-Rez, 550 MBq FDG. SUV level greater than 2.5 was considered abnormal,

Tests
hypermetabolic activity in primary, regional and distant disease.
Follow up Not reported
Study Type 1
PET imaging
Whole bod
field olehody
Biopsy of . . A .
. All 22 patients had biopsy of metastasis, histology not reported separately for this subgroup.
metastasis
Notes

Fogarty-2003

Clinical People with malignant cervical lymph nodes and unidentified primary tumour. All patients had negative CT, MRI and
setting endoscopy examinations before the PET study.
Participants

21 patients, all with metastatic cervical lymph nodes. Australia.
and Country

Study design  Retrospective case series.

Target
?l't' Identification of primary tumour. Reference standard was biopsy of the presumed primary tumour or clinical follow up.
condition
Tests FDG-PET, General Electric. 74 to 111 MBq FDG. Attenuation correction.
Follow up At least 24 months when there was no histological confirmation of the primary tumour.

Study Type I

PET imaging

field Whole body
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Biopsy of Histologpathology of the metastatic cervical lymph nodes was reported. squamous cell carcinoma (10/21, 48%),
metastasis undifferentiated carcinoma (9/21, 43%), adenocarcinoma (1/21, 5%) and small cell carcinoma(1/21. 5%).

Notes

Freudenberg-2005

Clinical setting Patients with cervical lymph node metastases of unknown primary tumour. None had received head & neck CT before.

Participants and .
21 patients.

Country

Study design Case series

Target condition Identification of the primary tumour site. Reference standard was histology of the primary site or clinical follow up.
Tests FDG PET/CT, Siemens Biograph. 360 MBq FDG CT alone, PET alone, PET - CT side by side were also compared.
Follow up Not reported

Study Type 11

PET imaging field =~ Whole body

Biopsy of All had histology or cytology of the metastasis available: 14/21 squamous cell carcinoma, adenocarcinoma 4/21 and
metastasis undifferentiated malignancy 3/21
Notes Possible overlap with Gutzeit 2005

Garin-2007

Clinical Patients with metastatic cancer of unidentified primary tumour. Those with cervical lymph node metastases had panendoscopy,
inica
i and cervical-thoracic CT. The other patients had CT of the thorax, abdomen and pelvis as well as thyroid US and mammography
settin,

8 (for women). Symptom directed endoscopy was also done in some cases.

Participants 51 patients with metastatic cancer of unidentified primary tumour. Presentation was cervical lymph nodes (15/51, 290%), extra-

and cervical lymph nodes (8/51, 16%), brain (3/51, 6%), and 1/51(2%) each in bone, pleura, oesophagus, pancreas, pericardium and
Country skin. 19 of the patients had multiple metastases.
Study . .
. Retrospective case series
design
Target Identification of the primary tumour site. Reference standard was histopathology of the primary tumour site or clinical and

condition radiological follow up.

FDG-PET (24/51, 41% of patients), General Electric Advance. FDG-PET-CT (37/51, 59% of patients), General Electric Discovery

Tests . .
LS. 197 to 540 MBq FDG. Attenuation correction.

Follow up Average 13 months (range 1 to 32 months).

Study Type I

PET

imaging Not reported
field

Biopsy of Biopsy method not reported. Histology of the metastasis was : squamous cell carcinoma (19/51, 37%), adenocarcinoma (20/51,
metastasis  39%), undifferentiated carcinoma (11/51, 22%) and one sarcomatoid carinoma (2%).

Notes Mixed PET and PET/CT
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Greven-1999

Patients with metastatic squamous cell carcinoma in cervical lymph nodes, but unidentified primary. All had CT or MRI

Clinical setting . . . . .

evaluation of the upper aerodigestive tract, negative for primary tumour.
Participants

P 13 Patients with metastatic cervical lymph nodes. USA

and Country
Study design Prospective case series
Target Identification of the primary tumour site. Reference standard was panendoscopy, and directed biopsies (sometimes directed
condition by the PET findings).
Tests FDG-PET Siemens ECAT 951. 370 MBq FDG.
Follow up Not reported
Study Type I
PET imaging

Head-neck
field
Biopsy of . . . .

. All had histopathology confirmed metastasis, squamous cell carcinoma in all cases.

metastasis
Notes

Guntinas_x002d_ Lichius-2006

Patients with metastatic cervical lymphadenopathy, but unidentified primary. All had CT scan of the neck, bone scan, US of neck

Clinical
i and abdomen and panendoscopy. Only a subset of the patient group (46/69, 67%) had PET, if the other diagnostic tests were
settin;
8 negative.
Participants
and 46 patients. Germany.
Country
Study . .
. Retrospective case series
design
Target - . - . . -
condition Identification of the primary tumour. Reference standard was a combination of all the diagnostic tests and clinical follow up.
Tests FDG-PET (details not reported). Results for MRI, CT, panendoscopy and biopsy are also reported.
Follow up 0.4 to 170 months (mean 29 months)
Study Type II
PET
imaging Whole body
field
Biopsy of 67/69 patients had FNA. If cytology was inconclusive patients had an open lymph node biopsy (17/69, 25%).squamous cell
metastasis  carcinoma (51/69, 74%), undifferentiated carcinoma (12/69, 17%), adenocarcinoma (2/69, 3%) and miscellaneous (4/69, 6%).
Notes

Gupta-1999

Clinical
setting

Patients with documented or suspected radiographic (CT or MRI) evidence of intracranial metastases, with unknown primary
tumour. Only those with histological confirmation of metastases (22/31) had work-up for detection of the primary tumour.
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Participants

31 patients, 9 with a history of malignancy.

and Country
Study . .

. Retrospective case series. USA
design
Target . X . -

.. Extra cranial tumours were confirmed using clinical and CT/MRI follow up.

condition
Tests FDG-PET, General Electric Advance. 10 mCi FDG
Follow up Atleast 1 year
Study Type II
PET
imaging Whole body
field
Biops of

i . 22/31 had histological confirmation of brain metastasis.
metastasis
Notes The main focus of the study is diagnosis of brain metastasis

Gutzeit-2005

Clinical setting

Patients with metastatic cancer and unidentified primary tumour. All had been extensively tested with conventional diagnostic
tests including labs tests, CT, X-ray and endoscopy (where appropriate).

Participants i
45 patients. Germany
and Country
Study design Retrospective case series
Target
8 . Identification of the primary tumour site. Reference standard was
condition
Tests FDG PET-CT Siemens Biograph. 350 MBq FDG. No attenuation correction. Comparator tests: PET, CT, PET-CT side by side
Follow up Not reported
Study Type 11
PET imagin,
gimg Whole body

field

Biopsy of All had biopsy of at least one metastasis: adenocarcinoma 25/45 (56%), squamous cell carcinoma 15/45 (33%) and
metastasis undifferentiated carcinoma 5/45 (11%).
Notes Possible overlap with Freundenberg 2005 series

Hanasono-1999

Clinical setting

Patients with head and neck cancer referred for PET scans to identify a primary tumour. Most (18/20, 90%) had CT or MR
imaging, but 2/20 had no other imaging.

Participants and

Country

20 patients with unidentified metastatic head/neck squamous cell carcinoma.

Study design

Retrospective case series. USA

Target condition

Identification of the primary tumour. Reference standard was clinical follow up or histology of surgical specimen or biopsy.

Tests

FDG-PET, Siemens CTI ECAT EXACT. Attenuation corrected. 10 to 15 millicuries FDG.
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Follow up A minimum of one year in surviving patients

Study Type I

PET imaging field Whole body

Biopsy . . .
. Histology or cytology was squamous cell carcinoma in all cases.
metastasis

Notes

Johansen-2002

Patients with metastatic neck disease (excluding adenocarcinoma) and unidentified primary after negative initial tests. Intial

Clinical
i diagnostic tests were: biopsy of lymph nodes, CT/MRI/US of neck, CT-chest, CT-neck, chest X-ray, pan endoscopy with random
settin;
8 biopsy of likely sites including tonsillectomy.

Participants
and 42 patients. Denmark
Country
Study . . .

. Prospective consecutive case series.
design
Target P . . . .

diti Identification of the primary tumour. Reference standard was histopathology of the presumed tumour site or clinical follow up.
condition
Tests FDG-PET, General Electric Advance or 4096 PET scanner. 333 to 565 MBq FDG.

Follow up Median 22 months (range 3 to 83 months). At least 6 months in surviving patients

Study Type I

PET

imaging Whole body
field

Biopsy of Most had FNA then excisional biopsy of neck nodes. squamous cell carcinoma (36/42, 86%), undifferentiated carcinoma (5/42,
metastasis  12%) and 1 large cell carcinoma.

Notes

Johansen-2008

Patients with metastatic neck disease and unidentified primary, with histopathology compatible with a head-neck primary

Clinical

- tumour. Other diagnostic tests were: biopsy of lymph nodes, CT/MRI/US of neck, CT-chest, CT-neck, chest X-ray, pan endoscopy
settin;

8 with random biopsy of likely sites.
Participants
and 64 patients. Denmark
Country
Study . .
. Prospective case series.

design
Target I . . . . .. . .
condition Identification of primary tumour. Reference standard was biopsy of primary tumour site or clinical/radiological follow up.
Tests FDG-PET, General Electric Advance PET or General Electric Discovery LS PET/CT or Siemens ECAT EXACT. 281 to 534 MBq

FDG. Attenuation correction.

Followup  Median 22 months (range 2 to 47 months).

Study Type I
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PET

imaging Whole body (43/64, 67%), half body (21/64, 33%).

field
Biopsy of . . . .
. squamous cell carcinoma (44/60, 73%), undifferentiated carcinoma (12/60, 20%) and others (4/60, 7%).
metastasis
Notes Some (11/64, 17%) patients had PET/CT scans. Compares PET before or after panendoscopy in terms of delay.

Joshi-2004

Clinical Patients with unknown primary tumours presenting with metastases outside the cervical lymph nodes. None had received
setting systemic treatment for the metastases.
Participants 62 patients. Mean age 57 years (SD 12 years). 52% were female. 8/62 (13%) had a previously diagnosed primary tumour
and Country (pathologically incompatible with the metastases). Netherlands.
Study design  Case series. Retrospective. Single group. Patients were identified from the records of a PET scanning department
Target - . . . S .
diti Identification of primary tumour site.Reference standard was histopathology or radiological and clinical follow-up.

condition
Test PET specification: Siemens ECAT EXACT. FDG 370 MBq. Visual interpretation by 2 nuclear medicine physicians, blinded to

ests

clinical history. PET scans were coded as positive, negative or equivocal No comparator tests.

Foll. Patients were followed until death or for a minimum of 11 months. Median follow-up in surviving patients was 28 months (range

ollow uy

P 11 to 51 months).

Study Type 1

PET imaging
field

Whole body

Biopsy of
metastasis

Histopathology of metastasis was available for all 59/62 (94%). adenocarcinoma 40/62 (64%), large cell carcinoma(7/62),
squamous cell carcinoma (2/62).

Notes

Supraclavicular nodes included. Unclear what diagnostic tests were done before PET.

Jungehulsing-2000

Patients with metastatic cervical lymphadenopathy but unidentified primary tumour after initial diagnostic tests. Intial tests were:

Clinical
i medical history, physical examination, chest X-ray, complete blood count, cervical and abdominal ultrasound and panendoscopy.
settin;
& If these were negative for the primary tumour then patients had MRI or CT.
Participants
and 27 patients. Germany.
Country
Study . .
. Retrospective case series
design
Target P . i
. Identification of primary tumour. Reference standard was FNA, biopsy or surgery.
condition
Tests FDG-PET, Siemens CTI ECAT EXACT. 370 MBq FDG.

Follow up Not reported

Study Type I

PET

imaging Whole body

field
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Lymph node specimen was obtained by: excisional biopsy (13/27, 48%), functional or radical neck dissection (3/27, 11%), FNA

Biops of
tp )tr . (10/27, 37%) and 1 by brain surgery. Histology or cytology was squamous cell carcinoma (18/27, 67%), adenocarcinoma (3/27,
metastasis . . .
11%), undifferentiated carcinoma (3/27, 11%) and others (3/27, 11%).
Notes
Kaya-2008
Clinical Patients with biopsy confirmed metastasis and unknown primary tumour following physical examination, lab tests and
setting conventional diagnostic tests (CT chest-abdomen-thorax and or MRI, mammography in women, PSA in men and endoscopies).
Participants .
43 patients. Turkey
and Country
Study . .
. Retrospective case series
design
Target Identification of the primary tumour. Reference standard was biopsy of FDG-PET avid lesions. No reference standard was
condition reported for PET-negative patients.
Test FDG-PET/CT (GE Discovery ST PET-CT scanner). 18F-FDG dose was 0.14 mCI per kg of body weight, administered 45 minutes
ests

before the scan.

Follow up Median duration of follow up was 9 months (range 2 to 34 months)

Study Type II

PET

imaging Whole body

field

Biopsy  of .

. The histology of the metastases was not reported

metastasis

Notes
Klee-2002

Clinical Patients with cerebral metastases and unknown primary tumour. Before PET patients received various combinations of: chest
setting X-ray, mammography, bronchoscopy, US, abdominal/chest/pelvic CT and lab tests.
Participants
P 16 patients.
and Country

Study design  Retrospective case series.

Target Identification of the primary tumour site. Reference standard was histology from biopsy or resection of the primary tumour or
condition appearance of the lesion on CT / X-ray during follow up.

Tests FDG PET, General Electric Advance. 370 to 470 MBq.

Follow up Not reported

Study Type 11

PET imaging

Whole bod;
field Y
Biopsy of . . . . . . .
. Metastasis was confirmed histologically in all cases. adenocarcinoma 14/16, 1 each of malignant melanoma and carcinoma.
metastasis
Notes Relatively few had CT before PET, 2/16
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Kole-1998

Patients with metastatic disease with unidentified primary tumour, after conventional diagnostic tests. Intial diagnostic work

Clinical
i up depended on clinical presentation, CT was done in those with adenocarcinoma metastases (7/29) or those with symptoms
settin;
8 suggesting a primary site.

Participants
and 27 patients. Netherlands
Country
Study . .

. Retrospective case series.
design
Target . . s . . .

dition Primary tumour site. Reference standard was additional diagnostic tests suggested by PET results and clinical follow up.
con
Tests FDG PET, Siemens ECAT 951/31. 370 MBq FDG. No attenuation correction.
Followup  Notreported
Study Type I
PET
imaging Whole body.
field
Biopsy of . . . .

tastasi All had histology of metastasis: Melanoma (8/29), squamous cell carcinoma (11/29), adenocarcinoma (7/29) and others (3/29).
metastasis
Notes

Kolesnikov_xo002d_ Gauthier-2005

Patients with metastatic cancer and unidentified primary, after conventional diagnostic work up. All were at least 18 years old with

Clinical
settin adenocarcinoma or undifferentiated carcinoma histology. Before PET all patients had H&P, CBC, CT of chest-abdomen-pelvis,
8 mammography for women, gastroscopy, coloscopy and bronchoscopy.
Participants
and 25 patients. France
Country
Study . .
. Prospective case series.
design
Target P . - . . . .
dition Identification of the primary tumour. Reference standard was clinical follow up and any histology of biopsy or surgical specimen.
con
Tests FDG PET, Siemens ECAT EXACT or General Electric Advance. Mean dose 370 Mbq FDG.
Followup  Ranged from 10 to 20 months in surviving patients.
Study Type I
PET
imaging Whole body
field
Biopsy of . . . . . . . . .
. Histology was available for all patients. adenocarcinoma (well diff. 13/25, poorly diff., 11/25) undifferentiated carcinoma (1/25).
metastasis
Notes
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Kwee-2009

Clinical . .

. Patients with
setting
Participants
and 11 studies were included
Country
Study . .

. Systematic review
design
Target cp e . .

.. Identification of the primary tumour. Reference standard was histopathology or follow up.
condition
FDG-PET/CT Sensitivity ranged from 55% to 100% Pooled sensitivity 84% [95%CI 78% to 88%], but there was significant

Tests heterogeneity between studies in their estimates of sensitivity. Pooled specificity 84% [95%CI 78% to 89%] (no significant

heterogeneity).

Followup  Variable: depending on the results of FDG-PET/CT

Study Type I

PET
imaging Any
field

Biops of
psy . Hisotology of metastasis was reported in 10/11 studies.
metastasis
Not QUADAS checklist was used (two items were removed since histopathological verification is dependent on the FDG-PET/CT
otes

results). Study quality ranged from 42% to 75%, where 100% was the maximum possible quality score.

Lassen-1999

Clinical setting

Patients with metastatic cancer but unidentified primary tumour. Before PET all patients had H&P, X-ray and/or CT and
lab tests.

Participants and
Country

20 patients. Age between 18 and 75 years. Denmark

Study design

Retrospective case series

Target condition

Identification of the primary tumour. Reference standard was further diagnostic tests guided by PET and/or clinical follow
up.

Tests FDG PET, General Electric Advance. 300 to 400 MBq FDG. No attenuation correction.

Follow up Not reported

Study Type I

PET imaging field Whole body

Biopsy of All had biopsy of metastasis. squamous cell carcinoma (6/20), poorly diff. adenocarcinoma (8/20), well diff.
metastasis adenocarcinoma (4/20) and poorly diff. carcinoma (2/20).

Notes
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Lonneux-2000

Patients with referred for PET to find an unidentified primary tumour. Prior to PET. all patients had a physical examinaton,

Clinical

i blood chemistry, liver ultrasound, and presentation dependent tests (breast US, mammography, CT, MRI, cervical US, and
settin;

8 panendoscopy).
Participants
and 24 patients. Belguim
Country
Study . .
. Retrospective case series.

design
Target To identify the location of the primary tumour. Reference standard was biopsy (in cases where therapuetic or palliative benefit
condition was expected) or further imaging.
Tests FDG-PET, Seimens ECAT EXACT. 370 MBq FDG
Follow up At least six months.
Study Type I
PET
imaging Whole body
field
Biopsy of Histology of metastasis was known in 22/24 patients. Adenocarcinoma (18/22), squamous cell carcinoma (2/22) and poorly
metastasis  differentiated carcinoma (2/22).
Notes

Mantaka-2003

Patients with metastatic cancer and unidentified primary tumour. Before PET patients had H&P, lab tests, most had

Clinical settin; . .
8 presentation dependent CT and or MRI and endoscopies.
Participants and .
25 patients. Germany
Country
Study design Retrospective case series

Target condition Identification of the primary tumour. Reference standard was clinical follow up and biopsy/surgery in selected cases.

Tests FDG PET, Siemens ECAT Exact. 185 to 750 MBq FDG.
Follow up Ranged from 6 months to 3 years.
Study Type 1
PET imaging
Whole bod

field oehoty
Biopsy .

. All metastases were biopsied
metastasis
Notes
Mevio-2004

Clinical setting

Patients with metastatic cervical nodes and unidentified primary. Before PET patients typical received panendoscopy
and CT.

108



Participants and .

11 Patients. Italy
Country
Study design Retrospective case series.

Target condition

Identification of the primary tumour site. Reference standard was clinical follow up.

Tests FDG PET, General Electric Advance. Comparator tests were CT, and endoscopy.
Follow up

Study Type I

PET imaging field Whole body

Biopsy of metastasis

Notes

Miller-2008

Patients with metastatic cervical lymph nodes and unknown primary tumour. Before PET all received head and neck

Clinical settin N
8 examination and CT and/or MRI. Pandendoscopy was done after PET.
Participants .
31 Patients. USA

and Country

Study design Retrospective case series

Target . . . . I

. Identification of the primary tumour. Reference was panendoscopy with biopsies influenced by PET results.

condition

Tests FDG PET, 544 MBq FDG.

Follow up Ranged from 7 to 60 months

Study Type I

PET imaging

Whole bod:;
field Y
Biopsy f . -
. All squamous cell carcinoma (fine needle aspiration cytology)

metastasis

Notes
Monoo-2003

Clinical setting  patients with metastatic cervical nodes and unidentified primary tumour.
Participants L tients. J.
atients. Japan

and Country 7P P

Study design Retrospective case series

Target . . . . . . .

. Identification of the primary site. Reference standard was not specified in detail.

condition

Tests FDG PET.

Follow up Not reported

Study Type I

PET imaging

field

Not reported - probably whole body given putative tumour sites
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Biopsy of Histopathology of metastasis was: squamous cell carcinoma (12/17), adenocarcinoma (2/17) and one each of adenoid cystic
metastasis carcinoma, salivary duct carcinoma and malignant melanoma.

Notes Japanese language, appraised using English abstract.

Nabili-2007

Clinical setting Patients with occult primary tumours of the tonsil, referred for PET/CT.

Participants and Country 6 patients. USA

Study design Retrospective case series

Target condition Location of the primary tumour. Reference standard was histology of tonsillectomy specimen.
Tests FDG PET/CT, not specified in detail.

Follow up Not reported

Study Type I

PET imaging field not reported

Biopsy of metastasis not reported

Notes Unclear what investigations patients had before PET/CT.

Nanni-2005

Clinical
i Patients with metastatic cancer but unidentified primary after conventional diagnostic procedures (including CT).
setting
Participants .
21 patients. Italy
and Country

Study design Retrospective case series.

Target . . . . . . . ..
. Primary tumour site. Biopsy or surgical specimen of primary tumour site, or clinical follow-up.
condition
Tests FDG PET/CT, General Electric Discovery LS. 370 MBq FDG.
Follow up Ranged from 2 to 19 months

Study Type I

PET imaging

Whole bod;

field ole body

Biopsy of All had biopsy. Histology was 8/21 (38%) adenocarcinoma, 7/21 (33%) squamous cell carcinoma, 1 (5%) each of poorly
metastasis differentiated Ca, melanoma, transitional cell Ca, germ cell tumour, spindle cell tumour and flat cell tumour.

Notes

Nassenstein-2007

Clinical Patients with cervical lymph node metastases of unknown origin. Before PET/CT patients had H&P, US, chest X-ray, complete
setting endoscopic investigation with blind biopsies. 7/39 had ipsilateral or bilateral neck dissection before PET/CT
Participants

atients. German,
and Country P Y

Study design Retrospective case series.
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Target . . . . . . .
i;l't' Identification of primary tumour. Reference standard was the final diagnosis - but this is not specified further.
condition

Tests FDG PET/CF Siemens Biograph. 350 MBq FDG. Comparator tests: CT, MRI, PET, PET-CT side by side.

Follow up Not reported

Study Type 1I

PET imaging
Whole bod
field v
Biopsy of Histology of excised nodes was: squamous cell carcinoma 27/39, adenocarcinoma 5/39, undifferentiated carcinoma 2/39 and

metastasis 5/39 others.

Notes Possible overlap with Freundenberg 2005

Padovani-2009

Clinical Patients with biopsy confirmed malignancy of cervico-cephalic lymph nodes and unknown primary tumour following
setting panendoscopy and conventional imaging. Patients were investigated between 2001 and 2006.
Participants

13 patients. Ital;
and Country 3p Y

Study design Prospective case series

Target Identification of the primary tumour. Reference standard was histopathology of lesions seen on PET and ten random biopsies of
condition other likely sites ( 5 to the base of the tongue, three to the nasopharynx and two to the tonsillar fossa).
Test FDG-PET (Marconi IRIX coincidence detection gamma camera). 370 MBq of 18F-FDG, administered 1 hour before the images
ests .
were acquired. Comparator tests: CT/MRI
Follow up No follow-up beyond the random biopsies is reported.

Study Type I

PET imaging

‘Whole bod;
field Y
Biopsy of . . . .
. Histology of the metastasis was not reported. FNAC was used to confirm malignancy.
metastasis
Notes

Panareo-2006

Patients with axillary lymph node metastases, but unidentified primary tumour after conventional diagnostic procedures.

Clinical settin,;
8 PET was done relatively early.

Participants and
6 women. Italy
Country

Study design Retrospective case series

. Identification of the primary tumour site. Reference standard was histopathology of MRI guided breast biopsy, surgical
Target condition ) .
specimen and axillary node clearance.

Tests FDG PET. Comparators CT, MRI, US and Scintigraphy.
Follow up Not reported.
Study Type I

PET imaging field Unclear
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Biopsy

All had biopsy proven adenocarcinoma.

metastasis

Notes Ttalian, appraised using English abstract.
Paul-2007

Clinical Patients with neck metastases from an unidentified primary tumour. Before PET patients had at least a chest X-ray. US, CT and
setting MRI was done before or after PET.

Participants .

14 patients.

and Country

Study design  Retrospective case series.

Target Identification of the primary tumour. Reference standard was clinical follow up and histology of the primary tumour in some
condition cases.

Tests FDG PET or PET/CT General Electric Adavance or Discovery LS

Follow up Not reported

Study Type I

PET imaging

Whole bod,

field e noty

Biopsy of Cytology or histology of metastasis was non-squamous cell carcinoma in all cases: 9/14 adenocarcinoma, 3/14 undifferentiated
metastasis carcinoma and one each of undifferentiated neuroendocrine tumour and low grade sarcoma.

Notes Possible overlap with Stoeckli 2003

Pelosi-2006

Clinical Patients with unidentified primary tumour. Before PET/CT patients received lab tests, chest X-ray, abdominal CT, chest CT,
setting MRI, US, mammography and endoscopy (depending on presentation).
Participants .
68 patients. Italy
and Country
Study design  Retrospective case series.
Target . . . . .. . .
condition Identfication of the primary tumour. Reference standard was imaging, clinical follow up and/or histology of biopsy or surgery.
Tests FDG PET/CT, General Electric Discovery ST or Philips Gemini. 222 to 370 MBq
Follow up Minimum 3 months
Study Type I
PET imaging
Whole bod,
field oenody
Biopsy of All had biopsy of metastasis. Histology was adenocarcinoma (18/68, 27%), squamous cell carcinoma (8/68, 12%), undefined
metastasis carcinoma(32/68, 47%), poorly differentiated carcinoma(s/68, 7%), melanoma (4/68, 6%).
Notes
Rades-2001
Clinical Patients with metastatic cancer of unknown primary (presentation was lymph nodes 34/42 patients). Before PET patients
setting received a median of 7 diagnostic tests (range 3 to 11), most had CT. Some had MRI and endoscopy (dependent on presentation).
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Participants

and 42 patients. Germany
Country
Study . .

. Retrospective case series.
design
Target . . . ..

. Indentification of the primary tumour. Reference standard was clinical follow up.

condition
Tests FDG PET Siemens ECAT. 370 to 740 MBq FDG.
Follow up Median follow up 15 months (range 4 to 36 months).
Study Type I
PET
imaging Whole body
field
Biopsy of Histology was available: squamous cell carcinoma (24/42), adenocarcinoma (10/42), anaplastic carcinoma(7/42) and small cell
metastasis  carcinoma(1/42).
Notes

Regelink-2002

Patients with cervical metastases of unidentified primary tumour. Before PET patients had received H&P (50/50), CT (30/50)

Clinical setting and MRI (24/50) of the head/neck, and panendoscopy (45/50)

:z;t;:c;?::; 50 patients. The Netherlands

Study design Retrospective case series

Target Identification of the primary tumour. Reference standard was histology of biopsies taken during panendoscopy or histology of
condition neck dissection. In patients treated with RT only, reference was cytology.

Tests FDG PET Siemens ECAT or Siemens HR+. 370 to 490 MBq PET. Comparators: CT/MRI imaging, panendoscopy

Follow up Not reported

Study Type 11

PET imaging

Whole body, and head/neck

field

Biopsy of Cytology or histology was squamous cell carcinoma (30/50), large cell carcinoma(18/50), adenocarcinoma (1/50) and
metastasis neuroendocrine (1/50)

Notes

Roh-2009

Clinical Patients with FNA confirmed cervical metastases of unknown primary, following physical and endoscopic examinations of the
setting upper aerodigestive tract, but before head/neck CT, PET/CT and panendoscopy.
Participants .
44 patients. South Korea.
and Country
Study design Case series.
Target identification of the primary tumour. Reference standard was histopathology of lesions identified by PET/CT, CT or
condition panendoscopy, or clinical follow up.
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Test PET/CT (Siemens Biograph Sensation 16 scanner). Scans done 1 hour after IV injection of 555MBq FDG. Contrast enhanced
ests
head/neck CT was the comparator test, using either GE lightspeed QXi or Siemens Somatom Sensation 16 scanners.

Follow up Median 28 months (range 12 to 48 months).

Study Type II

PET imaging

Whole body (skull base to upper thigh).
field

Biops f . . . . . . .
tp )ti . Histology of the metastasis was not reported, but the identified primary tumours were consistent with squamous cell carcinoma.
metastasis

Notes

Safa-1999

Patients with cervical metastases of unidentified primary tumour. Before PET patients had CT (13/14) and MRI (1/14) of the

Clinical setti
ical sething head/neck, and panendoscopy with random biopsies (14/14).

Participants
14 men. USA
and Country
Study design Retrospective case series.
Target . . . . o . .
. Identification of primary tumour site. Reference standard was clinical follow up and biopsy in selected cases.
condition
Tests FDG PET, Siemens ECAT-953. 370 MBq FDG.
Follow up Not reported
Study Type I
PET imagin,
feld BINE  hole body
Biops of
psy . All had biopsy proven squamous cell carcinoma
metastasis
Notes

Schipper-1996

Clinical setting Patients with cervical metastases of unidentified primary tumour.

Participants and Country 16 Patients. Germany

Study design Prospective case series

Target condition Location of the primary tumour

Tests FDG PET, Siemens ECAT. 350 MBq FDG.
Follow up Follow up ranged from 2 to 22 months
Study Type I

PET imaging field

Biopsy of metastasis

Notes German language, English abstract appraised.
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Scott-2005

Clinical setting

Patients with biopsy proven metastases from unidentified primary tumour, not isolated to the head and neck. Before PET
94% had CT, 19% had presentation directed endoscopy.

Participants and
Country

31 patients. Australia

Study design

Retrospective case series.

Target condition

Location of the primary tumour. Reference standard histologic or radiologic confirmation of the primary tumour site.

Tests FDG PET, General Electric GE
Follow up Minimum of 1 month
Study Type 1
PET i i
TABME wole body.

field

Biopsy of
metastasis

Histology was adenocarcinoma in 22/31, undifferentiated carcinoma in 6/31 and the remainder were squamous cell
carcinoma, small cell or neuroendocrine tumour.

Notes

Stoeckli-2003

Clinical Patients with cervical metastases of unidentified primary tumour, squamous cell carcinoma cytology. Before PET patients had
setting CT,, chest X-ray and FNA of lymph node metastases. Patients had panendoscopy the day after PET.
Participants

18 patients. Switzerland.

and Country

Study design Retrospective case series

Target Location of primary tumour. Reference standard was panendoscopy, with or without tonsillectomy, with additional PET
condition directed biopsies.

Tests FDG PET, General Electric Trace 2000 or FDG PET/CT General Electric Discovery LS. 300 to 400 MBq FDG.

Follow up Not reported

Study Type I

PET imaging
field

Whole body (pelvis to head)

Biopsy of
metastasis

Cytology was squamous cell carcinoma in all

Notes

Wartski-2007

Patients with metastatic cervical nodes, but unidentified primary tumour after conventional diagnostic procedures. Before PET/

Clinical

settin CT patients had H&P,US, laryngoscopy, pharyngostomy, random biopsy of likely sites, CT and or MRI. No prior history of head/
8 neck cancer, no radiotherapy or chemotherapy before PET/CT.

Participants

and 38 patients. France

Country
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Stud; . .
Y Retrospective case series.

design

Target cp s . . . . .
diti Identification of the primary tumour. Reference standard was a second panendoscopy with biopsy of the putative tumour site.

condition

Tests FDG PET/CT General Electric Discovery LS. 4 to 5 MBq FDG per kg.

Followup  Notreported

Study Type I

PET

imaging Whole body
field

Biopsy of Histology was available for all patients: squamous cell carcinoma 32/38, poorly differentiated carcinoma 4/38, mucoepidermoid
metastasis carcinoma2/38

Notes

Wong-2003

Clinical Patients with metastatic head or neck cancer and unidentified primary. Before PET all patients received, CT and/or MRI,
setting examination under anaesthesia with random biopsies as well as directed biopsies at suspicious sites.
Participants

17 Patients. UK
and Country 7

Study design  Retrospective case series

Target
i't' Location of primary tumour. Reference standard was clinical follow up or histological confirmation of the primary tumour
condition
Tests FDG PET, Siemens ECAT EXACT. 350 MBq FDG.
Follow up Minimum of 8 months follow up (to declare true negative).

Study Type I

PET imaging

field Head, neck and chest

Biops of . . . . . .
psy Histology of metastasis was: 16/17 squamous cell carcinoma and 1/17 undifferentiated carcinoma.

metastasis
Notes Restricted field. PET was read with image registration or alongside anatomical imaging.
Wu-2007
Clinical setting Patients with metastatic cancer of unidentified primary tumour after conventional diagnostic work-up
Participants and . .
34 patients. China
Country
Study design Case series

. Identification of the primary tumour. Reference standard was histology/cytology of primary tumour and/or clinical
Target condition

follow up.
Tests FDG PET/CT
Follow up Not reported
Study Type I
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PET imaging field Not reported, but likely to be whole body

Biopsy of metastasis Not reported.

Notes Chinese language study, appraised from abstract only.
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Cancer of Unknown Primary clinical guideline

10. Immunohistochemistry for adenocarcinoma

of unknown primary

Last updated: 29 / 10 / 2009.

Short summary

There was consistent evidence, in patients with
tumours of known primary to support the use of CK7,
CK20, TTF-1, ER and PSA in narrowing the
differential diagnosis of metastatic adenocarcinoma.

Immunohistochemistal markers with particularly
good sensitivity and specificity included: TTF-1
positivity for lung cancer, PSA positivity for prostate
cancer and CK7-/CK20+ for colorectal cancer.

Rationale

Basic H+E staining can lead to a firm histological
diagnosis in many instances, based on morphological
appearances of tumour tissue alone. In some
circumstances however, appearances are suggestive of
several possible organs of origin. In this situation, IHC
analysis of the expression of two antigens, (CK20 and
CK7), can result in greater certainty about the likely tissue
of origin. These findings have been validated in patients
in whom the primary site of malignancy is identified.

For patients with malignancy of undefined primary
origin with a basic histological diagnosis of
adenocarcinoma, CK20 and CK7 staining is employed
with the aim of predicting the organ of origin, (and hence
tumour behaviour) but it is uncertain whether basing
further diagnostic tests and treatment on this approach is
valid. There is also uncertainty about the optimal panel of
IHC tests, and the order in which they should be applied.

This PICO is intended to examine the optimal use of
IHC in patients found to have adenocarcinoma of
undefined primary origin after initial standard
histological examination which has excluded melanoma,
lymphoma, sarcoma, squamous carcinoma, teratoma.
IHC specifically for hormone receptor expression and
expression of EGFR etc is included in the potential
“panel” of tests.

Methods

STUDY TYPES
Any study design.

TARGET CONDITION
Identification of the primary tumour organ of origin.

PARTICIPANTS
People with adenocarcinoma of undefined primary
origin, (who have a tissue biopsy of their metastasis).

INDEX TESTS
Immunohistochemistry, including the following
antibodies:- CKy, CK20, TTF-1, PLAP, Oestrogen

receptor, EGFR and PSA in the first instance.

REFERENCE STANDARD
Histopathological confirmation of the primary tumour.

STUDY SELECTION
An initial list of papers was selected by the information
specialist (SA). One reviewer then selected potentially
relevant papers from this list, based on their titles and
abstracts. These were ordered and checked against the
inclusion criteria.

DATA EXTRACTION AND SYNTHESIS

One reviewer (NB) extracted data into an Excel
spreadsheet and then into the Cochrane Review Manager
program. Only published data were included. The
positivity for each of the tumour markers was calculated
for each study of the primary sites: biliary, breast, colon,
endometrium, kidney, lung, oesophagus, ovary mucinous,
ovary non-mucinous, pancreas, prostate, salivary gland,
stomach and urothelium. The figures from the individual
studies were pooled to give an overall estimate. For each
study the sensitivity and specificity of each marker for
individual primary tumour sites were calculated (for
tumour sites with at least five cases in the study).

QUALITY ASSESSMENT

HETEROGENEITY ASSESSMENT

There was no statistical assessment of heterogeneity, but
plots of sensitivity and specificity were examined to
identify inconsistency between studies. Potential sources
of such inconsistency were: immunohistochemistry
technique, sample type (cell block or tissue) and study
population.
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Search results

The literature searches found 160 papers of which 32
were included. Studies were retrospective reviews of
surgical pathology archives. Tot (2002) was a review
article summarising evidence about CK7 and CK20 as bio
markers in primary and metastatic adenocarcinoma.
Studies already included in this review were excluded
from the CKy and CK20 analyses to avoid double
counting of patients.

The original literature search identified a single paper
about PLAP for the differential diagnosis of metastatic
adenocarcinoma and metastatic germ cell tumours
(DeYoung and Wick, 2000). Two additional studies were
identified from the reference list of this paper, and a
broader MEDLINE search, combining the MESH term
"Neoplasm Metastasis" with "placental alkaline
phosphatase”, returned 40 papers of which two were
included.

STUDY QUALITY

The studies were retrospective reviews of tumour samples
selected on the basis of their histopathological analysis.
Many studies excluded patients who never had a primary
tumour identified, this would tend to inflate the
specificity of immunohistochemistry markers.

Some studies examined highly selected populations (for
example patients with mucinous adenocarcinomas, brain
metastases, liver metastases, ovary metastases or bladder
metastases) and may not reflect the diagnostic utility of
IHC markers in the general CUP population. Data were
sparse for certain primary tumour types (salivary gland
and oesophagus).

There were methodological differences between studies in
the details of the immunohistochemical technique (such
as fixation time and antibody type), which could
contribute to variability between study results. As a result
some of the studies used cell blocks prepared from serous
effusions or fine needle aspirates rather than tissue
samples.

The definition of marker positivity also varied between
studies. Some considered any staining as positive,
whereas others specified a minimum percentage of
stained cells (ranging from 5% to 50%) or used a staining
intensity criterion.

In some cases studies reported results by tumour site
only, but not the tumour histology, so it was sometimes
unclear whether tumours were adenocarcinoma or not.

Summary of evidence

IMMUNOHISTOCHEMICAL MARKERS FOR THE DIAGNOSIS OF
UNKNOWN PRIMARY TUMOURS

Individually the immunohistochemical markers were not
specific enough to be used in isolation. The exceptions

were for TTF-1 and PSA which had high specificity for
lung and prostate adenocarcinoma respectively. The
proportion of metastases staining positive for each of the
THC markers was estimated by combining the figures
from the individual studies for each primary tumour site
(see Figure 10.1).

The immunoreactivity to each of the IHC markers for
each primary site are summarised in Figures 10.3 to
10.18. Only studies with at least five patients for a given
primary site are included, so sensitivity/specificity data
are lacking for some combinations of IHC marker and
primary tumour site.

Cytokeratin 7 (CK7)

CK7 was widely expressed and as a result CK7 positivity
was not very specific for any tumour type. Kidney, colon
and prostate primary tumours tended to CK7 negative.
Due to the large proportion of patients with colorectal
adenocarcinoma CK7 negativity was reasonably sensitive
and specific for a colorectal primary (see Figure 10.6).

Cytokeratin 20 (CK20)

CK20 was commonly positive in colon and urothelial
tumours. Approximately half biliary, stomach and
pancreatic tumours were also positive for CK20.

CK7 and CK2o0 profiles

A number of studies reported the distribution of CK7 /
CK20 phenotype according to the primary tumour site.
Data from these studies were pooled in Figure 2. Primary
tumour sites tended to fall into groups depending on their
combined CK7/CK20 immunoreactivity.
Adenocarcinomas of the oesophagus, ovary mucinous,
and urothelium tended to be CK7+CK20+. Colorectal
tumours tended to be CK7-CK20+ as were around 20% of
stomach adenocarcinomas. Breast, endometrium, ovary
non-mucinous, lung and salivary gland adenocarcinomas
tended to be CK7+CK20-. Prostate and kidney
adenocarcinomas tended to be CK7-CK20-. Pancreatic,
biliary and stomach adenocarcinomas tended to be CK7+
with either CK20+ or CK20-.

CK7 and CK20 immunoreactivity was highly variable for
stomach primary tumours (see Figure 10.16). It is
possible that tumours coded as stomach primary were
really a heterogeneous group.

Prostate Specific Antigen (PSA)
PSA was sensitive and highly specific for prostate primary
tumours (see Figure 10.15).

Thyroid transcription factor (TTF-1)

Positive immunostaining for TTF-1 was highly sensitive
and specific for lung primary tumours. Metastases or
effusions from breast or colon primary tumours were
always negative for TTF-1. Data were lacking for thyroid
tumours, however, and these are also known to positive
for TTF-1.
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Oestrogen Receptor (ER)

About half of breast, endometrium and ovarian primaries
were ER positive. ER positivity was reasonably specific
for breast primary tumours, however, because these other
ER+ primary cancers were less common than breast
cancer.

Progesterone Receptor (PR)

Positive in about half of breast, endometrium and ovarian
primaries. Again PR was reasonably specific for breast
primary tumours, however, because these other PR+
primary cancers were less common than breast cancer.
Compared with other studies, Perry et al (1997) reported
relatively high levels of PR immunostaining. The authors
suggested it might related to necrosis or an electrocautery
artefact.

Placental alkaline phosphatase (PLAP)

DeYoung and Wick (2000) combined data from two
studies (Wick et al , 1987; Hamilton-Dutoit et al, 1990)
to estimate the rate of PLAP immunoreactivity in various
primary tumours. Their evidence suggests placental
alkaline phosphatase expression is highly sensitive for
germ cell tumours: 90% of embryonal carcinomas and
95% of seminomas showed immunoreactivity for PLAP.
A number of other tumour types, however were also
positive for PLAP. Rates of immunoreactivity were:
ovarian (both serous and mucinous adenocarcinoma),
breast, gastric, colon , carcinomas.

This high sensitivity suggests that PLAP is a useful screen
for germ cell tumours, but immunoreactivity for PLAP
alone is not sufficient to make diagnosis of metastatic
germ cell tumour.

Evidence from case reports suggests that PLAP is useful
in identifying curable germ cell tumours in patients with
presentations suggestive of incurable metastatic
carcinoma. Shek et al (1996) described two patients with
metastatic germ cell tumours presenting with cervical
lymphadenopathy. PLAP was positive in both cases,
although serum B-HCG and AFP were negative in one
patient. Wehrshutz et al (2002) reported a patient whose
clinical presentation was consistent with incurable
pancreatic cancer but histopathology and PLAP
immunoreactivity confirmed metastatic seminoma which
completely responded to treatment.
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Figure 10.1 Proportion of metastases from each primary tumour sites that were

positive for each IHC marker. The figures were calculated using pooled data from

studies.
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Figure 10.2 CK7 and CK20 expression profile for each primary tumour site. The

figures were calculated using pooled data from studies.
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Not all studies reported all possible combinations of CK7 and CK20 for all possible
tumour sites, as a result row totals do not necessarily sum to 100%
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Figure 10.3 Biliary primary tumours.
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Tot 2002 17 281 0 275 Histopathology  Billary 1.00[0.80,1.00] 0.48 [0.45, 0.54] —a -

Park 2007 37 203 13 61 Histopathology  Biliary 0.74[0.60,0.848] 0.23[018, 0.249] | , , ro— L - L L |
0 0z 04 06 0% 10 02 04 06 08 1

Neugative ER for biliary primary

Study TP FP FH TN Sample type Primary Sensitivity Specificity Sensitivity Specificity

Mash 2003 16 70 0 6 Histopathology  Biliary 1.00[0.759 1.00] 0.08[0.03, 0.16] —a &

Park 2007 47 225 3 39 Histopathology  Eiliary 0.94 [0.83, 0.99] 0151011, 0.200 | , , , , & , } } ,
0 02 04 06 0% 10 02 04 06 08 1

CK7+/CK20- for biliary primary

Study TP FP FH TH Sample type Primary Sensitiity Specificity Sensitivity Specificity

Tot2002 13 269 4 407 Histopathology  Biliary 076 [0.50, 093] 0.60[0.56, 0.64] | , , — — & — } , * L ;
0 02 04 06 0% 10 02 04 06 08 1

Figure 10.4 Breast primary tumours, CK7 and CK20

Negative CK20 for breast primary tumours

Study TP FP FH TN Sample type Primary Sensitivity Specificity Sensitivity Specificity

Longatto 1997 88 106 12 25 Cytopathology  Breast 083[072, 0.81] 0190013 0.27] — -

Tot 2002 254 471 21 379 Histopathology  Breast 0.92([0.89 0.95] 0.45[0.41, 048] - =

Wauters 1995 2 12 1 15 Histopathology Breast 0.89[0.52,1.00] 0.56 [0.35, 0.749] — & —

Azoulay 2005 12 20 0 T Histopathology  Breast 1.00[0.74,1.00] 0.26 [0.11, 0.46] —a —=—

Diennis 2005 35 188 0 59 Histopathology  Breast 1.00[0.90,1.00] 0.23[0.18, 0.24] —a -

Perry 1997 15 36 0 17 Histopathology  Breast 1.00[0.78,1.00] 0.32[0.20, 0.45] —a —

Giordana 2001 ¥ &80 0 8 Histopathology  Breast 1.00[0.59, 1.00] 0.14 [0.06, 0.258] —— 8 &

Chu 2000 26 59 0 34 Histopathology  Breast 1.00[0.87,1.00] 0.37 [0.27, 0.47] — I_.'I :_'._ —

0020406081 0020406081

Positive CK7 for breast primary

Study TP FP FN TN Sample type Primary Sensitivity Specificity Sensitivity Specificity

Longatto 1997 48 65 23 66 Cwytopathology  Breast 0.68[0.55 0.78] 0450[0.42 0549 —— —

Tot 2002 100 188 22 253 Histopathology  Breast 0.82[0.74, 0.88] 0.56[0.51, 0.61] —& g

Scarpatetti 2002 18 17 1 17 Histopathology Breast 0495([0.74,1.00] 0.50[0.32, 0.68] —= —a—

Park 2007 45 185 5 69 Histopathology Breast 0.90[0.78, 0.97] 0.26([0.21,0.32] —= -

Azoulay 2005 8 15 4 12 Histopathology Breast 0.67[0.35,090] 0.44[0.25 0.65] — ——

Strickland-Marmmal 2007 10 23 0 11 Histopathology  Breast 1.00[0.69,1.00] 0.32[017, 051] —a ——

Dennis 2005 29 114 6 143 Histopathology  Breast 0.83[0.66, 0.93] 0.56[0.49, 0.62] — -

tauters 1995 9 13 0 14 Histopathology Breast 1.00[0.66,1.00] 0.52[0.32 0.71] —a —

Perry 1997 14 33 1 20 Histopathology  Breast 0.93[0.68 1.00] 0.38([0.25 0.52] —= —a—

Chu 2000 25 50 1 43 Histopathology Ereast 0.96[0.80,1.00) 0460360587  , , , —= = -@®& =

0020406081 0020406081

CK7+/CK20- for breast primary

Study TP FP FH TH  Sample type Primary Sensitivity Specificity Sensitivity Specificity

Jang 2001 735 1 13 Cytopathology  Breast 0.88[047 1.001 0.27[015, 0.42] — —a—

Chu 2000 25 58 1 72 Histopathology  Breast 0.96[0.80,1.00] 0.55[0.46, 0.64] —= —

Dirlicek 2004 4 25 0 21 Histopathology  Breast 1.00[0.40,1.00] 0.46[0.31, 0.61] — —

Azoulay 2005 8 4 ¥ Histopathology  Breast 067 [0.35, 0.80] 0.78[0.40, 0.87] — — &

Fernandez 2001 10 37 4 27 Histopathology  Breast 0.71([0.42, 082 0.42[0.30, 0.55] — & ——

Tot 2002 57 225 8 403 Histopathology  Breast 0.88[0.77,0.95] 0.64 [0.60, 0.68] ., -, =
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Figure 10.5 Breast primary tumours, TTF-1,

Megative TTF-1 for breast primary

ER and PR

Study TP FP FH TH Sample type Primary Sensitivity Specificity Sensithaty Specificity
Saad 2004 10 43 0 4 Cyiopathology  Breast 1.00([0.69,1.00] 0.08([0.02 0.19] —a
Jang 2001 8 35 0 13 Cytopathology  Breast 1.00[0.63,1.00] 0.27[0.15, 0.42] —a &
Hecht 2001 18 35 0 35 Cytopathology  Breast 1.00[0.81,1.00] 0.50([0.38 0.63] —a ——
Park 2007 50 220 0 44 Histopathology  Breast 1.00[0.93,1.00] 017012, 0.23] - =
Strickland-Marrmol 2007 10 22 0 12 Histopathology  Breast 1.00([0.69, 1.00] 0.35[0.20, 0.54] —a ——
Dennis 2005 35 211 0 46 Histopathology  Breast 1.00[0.90,1.00] 0.18[0.13, 0.23] —a =
Roh 2002 4 19 0 10 Histopathology  Breast 1.00[0.40,1.00] 0.34 [0.18, 0.54] — = —
Srodon 2002 7 4 0 11 Histopathology  Breast 1.00[0.59,1.00] 0.73[0.45, 0.93] —=a —
Azoulay 2005 12 26 0 1 Histopathology  Breast 1.00([0.74,1.00] 0.04[0.00,0.19] — I_.F.F_I —
0020406081 0020406081
Positive ER for breast primary
Study TP FPF FN TH Sample type Primary Sensitivity Specificity Sensitiity Specificity
Lee 2002 21 20 & 47 Cytopathology  Breast 0.72[0.53 0.87] 0.70([0.58, 0.81] — ——
Perry 1997 5 8 10 45 Histopathology  Breast 0.33([012, 0.682] 0.85[0.72 0.93] — —
Mash 2003 6 0 11 75 Histopathology Breast 0.35([014, 0.62] 1.00[0.95, 1.00] — -
Dennis 2005 27 29 8 228 Histopathology  Breast 0.77 [0.60,0.90] 0.89([0.84, 0.92] — =
Park 2007 34 @ 16 256 Histopathology  Breast 0.68[0.53, 0.80] 0.97[0.94, 0.94] — L
Azaulay 2005 6 0 & 27 Histopathology Breast 0.50([0.21,0.78) 1.00[0.87, 1.00] — —a
Kaufmann 1996 81 10 48 189 Histopathology  Breast 0.63[0.54, 0.71] 0.95[0.91,0.98] JE— _.F_I ot 'I
0020406081 0020406081
Positive PR for breast primary
Study TP FPF FN TH Sample type Primary Sensitivity Specificity Sensitiity Specificity
Lee 2002 18 18 14 82 Cytopathology  Breast 0.52[0.33 0.71] 0.78 [0.66, 0.87) — —
Azoulay 2005 5 1 7 26 Histopathology Breast 0.42([015 072 0.96[0.81,1.00] — —=
Perry 1997 13 38 2 14 Histopathology  Breast 0.87 [0.60, 0.98] 0.26[0.14, 0.40] — ——
Mash 2003 5 9 12 66 Histopathology Breast 0.29[010,0.86) 0.88[0.78 0.94] — —&
Kaufmann 1996 49 6 80 183 Histopathology  Breast 0.38([0.30, 0.47] 0.97 [0.94, 0.99] —t —ﬂl— — — !I
nn*»nN4nrnNa 1T nn2ndniRne 1
Figure 10.6 Colorectal primary tumours, CK7 and CK20
Positive CK20 for colon primary
Stucdhy TP FP FN TN Sample type Primary Sensitivity Specificity Sensitivity Specificity
Azoulay 2005 3 4 2 30 Histopathology Colon 0.E0[015, 095] 0.88[073, 0597] — &
Drlicek 2004 4 2 1 42 Histopathology — Colon 0.83[0.26,1.00] 0.95 [0.85, 0.99] —_— —
Roh 2002 3 8 0 22 Histopathology — Colon 1.00(0.28,1.00] 0.73[0.54, 0.88] —_—
Tot 2002 217 183 16 709 Histopathology — Colon 0.93[0.89, 0.96] 0.79[0.77,0.82] —= -
Giordana 2001 4 4 4 53 Histopathology — Colon 0500016, 0.84] 0,93 [0.83, 0.98) —_— —
Scarpatetti 2002 16 0 5 32 Histopathalogy —Colon 0.76[0.53,0.92] 1.00[0.88,1.00] —_— —a
Torenbeek 19393 2?5 38 4 54 Histopathology  Colon 0.86[0.68, 0.86] 0.53[0.47, 0.68] —— —
Park 2007 44 38 6 225 Histopathalogy — Colon 0.88 [0.76, 0.95] 0.85 [0.80, 0.89] —— —
Wauters 1995 146 1 2 1% Histopathology  Colon 0.92 [0L64, 0.99] 0.95[0.74, 1.00] e —
Shimonishi 2000 17 8 4 11 Histopathology  Colon 0.81 [0.58, 0.95] 0.58 [0.33, 0.90] — —_—
Chu 2000 20 14 0 B85 Histopathology — Colon 1.00(0.83,1.00] 0.86 [0.77, 0.92] —a —a—
Dennis 2005 32 27 15 218 Histopathology — Colon 0.68(0.53,0.81] 0.89[0.84, 0.93] —— —
vang 2006 27 68 1 B3 Histopathology — Colon 0.86[0.82,1.00] 0.55 [0.47, 0.63] — —a—
Perry 1887 14 3 1 a0 Histapathology Caolon 0.83 [0.68,1.00] 0.94 [0.84, 0.949] I ; ' ; fi—: | ' ; ' ; —'—}
a 0.2 0.4 0.6 08 10 0.2 0.4 0.6 0.8 1
Hegative CK7 for colon primary
Study TP FP FN TN  Sampletype Primary Sensitivity Specificity Sensitivity Specificity
ang 2008 25 71 3 B0 Histopathology — Colon 0.89[0.72,0.98] 0.53 [0.45, 0.61] — —a—
Tarenbeek 1988 18 32 11 61 Histopathology — Colon 0.62[0.42,0.79] 0,66 [0.55, 0.74] L —a—
Drlicek 2004 6 13 0 25 Histopathalogy —Colon 1.00(0.54,1.00] 0.57 [0.41,0.73] —_—= ——
Dennis 2005 45 104 2 141 Histopathalogy — Colon 0.6 [0.85,0.99] 0.58 [0.51, 0.64] — ——
Azoulay 2005 4 12 1 22 Histopathalogy  Colon 0.80(0.28,0.99] 0.65 [0.46, 0.80] —_——— —_—
Perny 1997 14 7 1 46 Histopathology  Colon 0.93 [0.68,1.00] 0.87 [0.75, 0.94] — = —a—
Tot 2002 138 137 24 274 Histopathology  Colon 0.85[0.79,0.90] 0.67 [0.62, 0.71] —a— —.—
Shimonishi 2000 17 5 4 14 Histopathology  Colon 0.81 [0.58, 0.95] 0.74 [0.49, 0.91] — —_—
Park 2007 43 3 7 233 Histopathology — Colon 0.86[0.73,0.94] 0.88[0.84,0.92) — —
Chu 2000 19 25 1 74 Histopathology — Colon 0.85[0.75,1.00] 0.75 [0.65, 0.83] — —a—
Scarpatetti 2002 13 5 8 27 Histapathology Caolon 0.62[0.38,0.82] 0.84 [0.67, 0.95] —_— —
Wiauters 1995 13 1 4 18 Histapathology Caolon 0.76 [0.560, 0.83] 0.95(0.74,1.00] I ' | 1—'=— 1 I ' I 1—'—1
a 0.2 0.4 0.6 08 10 0.2 0.4 0.6 0.8 1
CK7-/CK20+ for colon primary tumour
Study TP FP FN TN  Sampletype Primary Sensitivity Specificity Sensitivity Specificity
Jang 2001 5 0 3 56 Cylopathology  Colon 0.63(0.24,0.91] 1.00(0.84,1.00] —_— —a
Kenda 2003 33 3 6 46 Histopathology  Colon 0.79(0.60,0.92) 0.94 [0.53, 0.99] —_— —
Drlicek 2004 § 1 1 &1 Histopathalogy —Colon 0.83[0.36,1.00] 0.98 [0.87,1.00] —_—— —=
ang 2006 23 4 5 35 Histopathalogy — Colon 0.82 [0.63,0.94] 0.80[0.76, 0.57] —_— —
Chu 2000 19 3 1 124 Hisiopathology — Colon 0,95 [0.75,1.00] 0.92 [0.94,1.00] — =
Tot 2002 161 29 45 458 Histopathology  Colon 0.78(0.72,0.84] 0.94 [0.92, 0.96] —a— -
Azoulay 2005 2 0 3 18 Histopathology — Colon 0.401(0.05 0.85] 1.00(0.78,1.00] | n n : . \ . \ P—
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Figure 10.7 Colorectal primary tumours, TTF-1, ER, PR and PSA

Hegative TTF-1 for colon primary

Study TP FP FN TN
Jang 2001 8 35 0 13
Saad 2004 m 3| 0 4
My 2002 5 16 0 14
Azoulay 2005 5 33 0 A1
Dennis 2005 47 199 0 46
Rioh 2002 3 00 010
Drlicek 2004 6 3z 0 12
Park 2007 50 220 0 44

Negative ER for colon primary

Study TP FP FN
Perry 1997 13 42 2
Park 2007 a0 222 0
Kaufmann 1996 28 M2 0
Azoulay 20045 5 28 0
Mash 2003 14 72 10
Dennis 2005 46 190 1

Hegative PR for colon primary

Study P FP
Kaufmann 1986 25 248
Perry 1997 3 13
MNash 2003 14 64
Azoulay 2005 5 28

Hegative PSA for colon primary

Study TP FP
Giordana 2001 g a2
Torenbeek 1998 29 74
Dennig 2005 47 224

Foclinnl: AAAA = an

Sample type Primary

Cytopatholagy
Cytopathology
Cytopathology
Histopathology
Histopathology
Histopathology
Histopathology
Histopathology

Sample type
Histopathology
Histopathology
Histopathology
Histopathology
Histopathology
Histopathology

Sample type
Histopathology
Histopathology
Histopathology
Histopathology

Sample type
Histopathology
Histopathology
Histopathology

R I TP SR T R

Sensitivity
1.00 [0.63, 1.00]
1.00[0.83, 1.00]
1.00[0.48, 1.00]
1.00[0.48, 1.00]

Calon
Calon
Calon
Calon

Speciﬁci‘ly
0.27 [0.15, 0.47]
0.401[0.03, 0.23]
0.48 [0.30, 0.67]
0.0 [0.00, 0.15]

Calon
Calon
Calon
Calon

Primary
Calon
Calon
Calon
Calon
Calon
Colon

Primary
Colon
Calan
Calan
Calan

Primary
Caolan
Caolan
Cuolan

el

1.00[0.92, 1.00]
1.00[0.29, 1.00]
1.00[0.54, 1.00]
1.00[0.93, 1.00]

Sensitivity
0.87 [0.60, 0.98]
1.00[0.93, 1.00]
1.00[0.88, 1.00]
1.00[0.48, 1.00]
1.00[0.77, 1.00]
0.98 [0.89, 1.00]

Sensitivity
1.00[0.86, 1.00]
0.20[0.04, 0.48]
1.00[0.77, 1.00]
1.00[0.48, 1.00]

Sensitivity
1.00[0.63,1.00]
1.00[0.88, 1.00]
1.00[0.92, 1.00]
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Figure 10.8 Kidney primary tumours

Negative CK20 for Kidney primary

Study TP FP FN TN
Perry 1947 6 45 1 16
Tot 2002 53 672 0 400
Hegative CK7 for Kidney primary
Study TP FP FN TN
Tot 2002 13 262 0 298
Perry 1997 5 16 2 4%
Hegative ER for Kidney primary

Study TP FP FN
Kaufmann 1996 44 192 0
Perry 1947 5 50 2
Mash 2003 14 72 0
Hegative PR for kidney primary

Study TP FP FN
Mash 2003 13 B8 1

Kaufmann 1996 45 192 0
Perry 1997 8 &0 2

Sample type Primary Sensitivity
Histopathology  Kidney 0.86 [0.42,1.00]
Histopathology  Kidney 1.00 [0.93,1.00]

Sample type Primary Sensitivity
Histopathology  Kidney 1.00([0.75, 1.00]
Histopathology  Kidney 0.71 [0.29, 0.96]
TH  Sample type Primary Sensitivity
91 Histopathology  Kidney 1.00[0.92,1.00]
11 Histopathology  Kidney 0.71 [0.29, 0.96]
6 Histopathology  Kidney 1.00[0.77,1.00]
TH Sample type Primary Sensitivity
13 Histopathology  Kidney 0.93 [0.66, 1.00]
91 Histopathology  Kidney 1.00[0.92,1.00]
11 Histopathology  Kidney 071 [0.29, 0.96]

CHK7-ICK20- for Kidney primary tumour

Study

TP FP FN TN

Sample tvne Primary

Sensitivity

0.19[0.14,0.24]
0.33[0.17, 053]
0.27[0.15,0.43]
047[0.12, 022

Specificity
0.21[0.11,0.34]
016012, 0.21]
0.30[0.25, 0.36]
0.18[0.07, 0.35]
0.08[0.03, 0.16]
0.22[0.17,028]

Specificity
018[0.14,023]
0.75[0.62, 0.86]
0.18[0.10,0.28]
0.18[0.07,0.39]

Specificity
0.081[0.03,0.19]
0.20[0.13, 0.30]
0.08[0.05,0.13]

AAA A AR A

Specificity

0.26 [0.16, 0.39]
0.37 [0.34, 0.40]

Specificity

0.53[0.49,0.57]
0.74[0.61,0.84]

Specificity
0.32[0.27, 0.36]
0.181[0.08, 0.30]
0.08[0.03, 0.16]

Specificity
017 [0.09, 0.27]
0.32[0.27,0.38]
0.18[0.09, 0.30]

Specificity
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Figure 10.9 Lung primary tumours, CK7 and CK20

Negative CK20 for lung primany

Study
Longatto 1997
Tot 2002

Raoh 2002
Drlicek 2004
Chu 2000
Ferry 1997
Strickland-Marmol 2007
Giordana 2001
Dennis 2005
Park 2007

Positive CK7 for lung primary

Study

Longatto 1997
Strickland-Marmol 2007
Park 2007

Chu 2000

Drlicek 2004

Tot 2002

Perry 1987

Dennis 2004

CK7+/CK20- for lung primary

Study P
Jang 2001 16
Chu 2000 ]
Tot 2002 126
Fernandez 2001 34
Drlicek 2004 10
Taweevisit 2003 23

TP FP FH TH Sample type Primary Sensitivity Specificity
21 143 10 27 Cytopathology Lung 0.68[0.49, 083 016([0.11,0.23]
115 B10 29 371 Histopathology Lung 0.80[0.72, 0.86] 0.38([0.35, 0.41]
11 11 0 11 Histopathology Lung 1.00[0.72,1.00] 0.50([0.28, 0.72]
11 32 0 7 Histopathology  Lung 1.00[0.72,1.00] 018 [0.08, 0.34]
9 ¥6 1 33 Histopathology Lung 0.801[0.55, 1.00] 0.30[0.22, 0.40]
27 24 0 17 Histopathology Lung 1.00[0.87 1.00] 0.41 [0.26, 0.58]
217 1 5 Histopathology Lung 0.85[0.77, 1.00] 0.23[0.08, 0.45]
/214 4 Histopathology Lung 0.890[0.76, 0.97] 0.16[0.05, 0.36]
45 188 1 58 Histopathology Lung 0.98[0.858 1.00] 0.24[0.18, 0.29]
46 185 4 79 Histopathology Lung 0.92[0.81, 098] 0.30[0.24, 0.36]
T FP FH TH Sample type Primary Sensitivity Specificity
14 @8 17 72 Cytopathology  Lung 0.45 [0.27,0.64] 0.42[0.35, 0.50]
22 11 0 11 Histopathology  Lung 1.00[0.85,1.00] 0.50[0.28, 0.72]
50 190 0 74 Histopathology Lung 1.00[0.93,1.000 0.28[0.23, 0.34]
10 65 0 44 Histopathology Lung 1.00[0.69, 1.00] 0.40[0.31, 0.50]
10 15 1 22 Histopathology Lung 0.91 [0.59,1.00] 0.59[0.42 0.75]
51 247 19 2586 Histopathology Lung 0.73[0.61, 0.83] 0.51 [0.46, 0.55]
27 20 0 21 Histopathology Lung 1.00[0.87,1.00] 0.51[0.35 0.67]
42 101 4 145 Histopathology Lung 0.91 [0.79, 098] 0.59([0.53, 0.65]
FP FH TH Sample type Primary Sensitivity Specificity
26 0 14 Cytopathology  Lung 1.00[0.79,1.00] 0.35[0.21,0.53]
T4 1 T2 Histopathology Lung 0.90[0.55,1.000 0.49[0.41,0.587]
186 26 385 Histopathology Lung 0.83[0.76, 0.85] 0.71[0.67,0.75]
13 9 22 Histopathology Lung 0.79 [0.64, 0.90] 0.63[0.45 0.749]
19 1 18 Histopathology Lung 0.91 [0.59,1.00] 0.49[0.32, 0.66]
a8 1 3 Histopathaology Lung 0.96 [0.79,1.00] 0.38[0.09, 0.76]

Figure 10.10 Lung primary tumours, TTF-1, ER, PR and PSA

Positive TTF-1 for lung primary

Study TP FP FN TH  Sampletype Primary Sensitivity Specificity
Mg 2002 18 0 2 18 Cytopathology Lung 0.88 [0.64, 098] 1.00[0.82,1.00]
Saad 2004 16 0 4 42 Cytopathology Lung 0.80[0.56, 0.84] 1.00[0.82,1.00]
Hecht 2001 34 1 5 48 Cytopathology Lung 0.87[0.73, 0.96] 0.95[0.89,1.00]
Jang 2001 13 0 3 40 Cytopathology Lung 0.81[0.54, 0.96] 1.00[0.91,1.00]
Dennis 2005 42 4 4 242 Histopathology  Lung 0.91 [0.79, 0.98] 0.93[0.96,1.00]
Strickland-Marmol 2007 12 0 10 22 Histopathology Lung 0.55[0.32, 0.76] 1.00[0.85,1.00]
Park 2007 44 0 6 264 Histopathology Lung 0.88[0.76,0.85] 1.00[0.89,1.00]
Drlicek 2004 9 3 2 36 Histopathology Lung 0.82[0.48 098] 0.92[0.79,0.98]
Sradan 2002 11 0 0 11 Histopathology Lung 1.00[0.72,1.000 1.00[0.72,1.00]
Raoh 2002 10 0 1 22 Histopathology Lung 0.91 [0.59,1.00) 1.00[0.85,1.00]
Negative ER for lung primary

Study TP FP FN TH  Sampletype Primary Sensitivity Specificity

Lee 2002 33 22 0 41 Cytopathology Lung 1.00[0.89,1.000 0.65[0.52 0.77]

Fark 2007 47 225 3 39 Histopathology Lung 0.84[0.83,0.89 0148([0.11,0.20]
Kaufmann 1996 35 202 0 91 Histopathology  Lung 1.00[0.80,1.00] 0.31 [0.26, 0.37]

Ferry 1997 24 31 3 10 Histopathology Lung 0.89[0.71,0.98 0.24[0.12, 0.40]
Dennis 2005 42 194 4 52 Histopathology Lung 0.91[0.79,0.98 021016, 0.27]
Negative PR for lung cancer

Study TP FP FN TH  Sampletype Primary Sensitivity Specificity

Lee 2002 33 22 0 41 Cytopathology Lung 1.00[0.89,1.000 0.65([0.52 0.77]

Ferry 1997 24 3 3 10 Histopathology Lung 0.89[0.71,0.98) 0.24[0.12, 0.40]
kaufimann 1996 35 202 0 91 Histopathology Lung 1.00[0.80,1.000 0.31[0.26, 0.37]
Negative PSA for lung primary

Study TP FP FN TH Sample type Primary Sensitivity Specificity
Giordana 2001 40 20 0 5 Histopathology Lung 1.00[0.91,1.00] 0.20[0.07,0.41]
Dennis 2005 46 225 0 21 Histopathology  Lung 1.00[0.92,1.00] 0.09[0.08,0.13]
Dirlicak 2N04 11 3% N1 Histnnatholney lunn ANNINT2 400 NA3man naA
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Figure 10.11 Ovarian tumours, CK7 and CK20

CH7+ICK20- for ovarian non-mucinous primary

Stuchy TP FP FN TH Sample type Primary Sensitivity Specificity Sensitivity Specificity

Jang 2001 13 28 2 12 Cytopathology Ovary 0.87 [0.60,0.98] 0.29[0.16, 0.46] — —a—

Taot 2002 39 243 3 408 Histopathology Ovary 0.93[0.81,0958] 0.63[0.59, 0.66] —& =

Chu 2000 23 61 1 72 Histopathology Ovary 0.96[0.78,1.00] 0.54[0.45 0.63] — :_'E —t I_.I_ —
0020406081 0020406081

CH7+/CK20+ for ovarian mucinous primary tumour

Study TP FP FHN TH Sample type Primary Sensitivity Specificity Sensitivity Specificity

Tot 2002 13 105 4 571 Histopathology Mone 0.76[0.50,0.93] 0.84 [0.82, 0.87] — u

Wang 2006 3% 28 14 98 Histopathology Mone 0.74([060,08% oys[@Of0,08%) . 2, -—®- o . o, o, & |
0020406061 0020406081

Figure 10.12 Ovarian primary tumours, TTF1, ER and PR

Negative TT-1 for ovarian primary

Study TP FP FN TH  Sampletype Primary Sensitivity Specificity Sensitivity Specificity

Jang 2001 15 28 0 13 Cyiopathology Ovwary 1.00[0.78,1.00] 0.32[0.18, 0.48] —=a —&—

Hecht 2001 15 38 1 34 Cyiopathology Owary 0.94 [0.70,1.00] 0.47[0.35, 0.59] —= ——

Dennis 2008 28 218 0 46 Histopathology Owary 1.00[0.88,1.001 017013, 0.23] —a =

Park 2007 14 256 0 44 Histopathaology Owary 1.00[0.77,1.000 015[0.11,0.19] P S S . o S S S T
0020406081 0020406081

Negative ER for ovary primary

Study TP FP FN TN  Sampletype Primary Sensitivity Specificity Sensitivity Specificity

Les 2002 3 52 19 22 Cytopathology Owary 014 [0.03,0.35] 0.30[0.20,041] —&— ——

Park 2007 12 260 2 40 Histopathology — Owary 0.86[0.57,0.98] 0.13[0.10,0.18] —

Dennis 2004 9 227 19 37 Histopathology — Owary 0.32[0.16,0.53] 0.14[0.10,0.19] —— L

Kaufmann 1996 19 218 10 81 Histopathology Cwary 0.66[0.46, 0.82] 0.27[0.22 0.33] | \ L il \ ! ,
002040608 10020406081

Hegative PR for ovarian primary

Study T FP FN TH Sample type  Primary Sensitivity Specificity Sensitivity Specificity

Les 2002 11 85 11 18  Cytopathalogy Mone 0.50[0.28,0.72] 0.26 [0.16, 0.37] —— ——

Kaufrann 1996 23 250 6 49 Histopathology Mone 0.79[0.60,083 016[012021] (| I_T_I ' ﬂl —
nnynNankna1T nn?nanineg

Figure 10.13 Pancreatic primary tumours, CK7 and CK20

Positive CK20 for pancreatic primary

Study TP FP FH TH Sample type  Primary Sensitivity Specificity Sensitivity Specificity

Chu 2000 8 26 5 B0 Histopathology Pancreas 0.62[0.32, 0.86] 0.75[0.66, 0.83] I &

“ang 2006 11 &84 3 81 Histopathology Pancreas 0.759([0.45 095 0.449[0.41, 0.57] — —

Fark 2007 4 79 46 185 Histopathology Pancreas 0.08(0.02,0.19] 0.70 [0.64, 0.76) — =

Dennig 2005 10 49 43 190 Histopathology Pancreas 0.19[0.09,0.32] 0.F9[0.74, 084 —=— -

Tat 2002 31 369 40 GBS Histopathology Pancreas 044 [0032,056] 0650620680 . , —8#— . . . , @& |
0020406081 0020406081

Positive CK7 for pancreatic primary

Stuchy TP FP FH TH Sample type  Primary Sensitivity Specificity Sensitivity Specificity

Park 2007 43 192 2 72 Histopathology Pancreas 096 [0.86,1.00] 0.27 [0.22, 0.33] —= -

Taot 2002 20 278 3 277 Histopathology Pancreas 0.87 [0.66, 0.97] 0.49[0.45, 0.54] — =

Diennis 2005 a1 82 2 147 Histopathology Pancreas 096 [0.87,1.00] 0.62[0.55, 0.68] — -

Wang 2006 14 B9 0 96 Histopathology Pancreas 1.00([0.7F,1.00] 0.595 [0.50, 0.66] —a —&

Chu 2000 12 B3 1 43 Histopathology Pancreas 092 [0.64,1.000 0.41[0.31,051] , -, e )
0020406081 0020406081

CK7+ICK20+ for pancreatic primary

Study T FP FN TH Sampletype  Primary Sensitity Specificity Sensitity Specificity

Tot2002 22 96 24 551 Histopathology Pancreas 0.48[0.33, 0.63] 0.85[0.82, 0.88] —u— u

Chu 2000 8 4 5 140 Histopathology Pancreas 062 [0.32, 0.86] 0.87[0.93 059 — -

“ang 2006 11 486 3 109 Histopathology Pancreas 0.79[0.49 095 0660458 0.73] ' ' ' :—"._: ' ' ' I_._I i
nn>nd4dnrnNA T NN>nNdnNinNa1
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Figure 10.14 Pancreatic primary tumours, TTF-1, ER and PR

Megative TTF-1 for pancreatic primary

Stuchy TP FP FHN TH Sampletype  Primary Sensitivity Specificity
Park 2007 50 220 0 44 Histopathology Pancreas 1.00[0.83,1.00] 0.17[012,0.22]
Cennis 2005 52 194 1 45 Histopathology Pancreas 0.98[0.80,1.000 019[0.14, 0.24]
Megative ER for pancreatic primany

Stuchy TP FP FMN TH Sample type  Primary Sensitivity Specificity
Park 2007 50 222 0 42 Histopathology Pancreas 1.00[0.83,1.00] 0.16[012,0.21]
Mash 2003 18 71 0 & Histopathology Pancreas 1.00[0.78 1.000 0.08[0.03, 0.16]
Dennis 2005 53 183 0 56 Histopathology Stornach 1.00[0.83,1.00] 0.23[0.18,0.29]
Kaufmann 1996 26 211 0 91 Histopathology Pancreas 1.00[0.87, 1.00) 0.30[0.25, 0.36]
Megative PR for pancreatic primary

Stuchy TP FP FM TH Sample type  Primary Sensitivity Specificity
Kaufmann 1996 26 211 0 91 Histopathology Pancreas 1.00[0.87, 1.00) 0.30[0.25, 0.36]
Mash 2003 14 64 1 13 Histopathology Pancreas 093 [0.68, 1.000 017 [0.09, 0.27]
Figure 10.15 Prostate primary tumours

Hegative CK20 for prostate primary

Study TP FP FN TH  Sampletype Primary Sensitivity Specificity
Dennis 2005 18 218 0 89 Histopathology Prostate 1.00[0.81,1.00] 0.22[0.17,0.27]
Torenbeek 1998 15 43 7 487 Histopathology Prostate 0.68 [0.45, 0.86] 057 [0.47, 0.67]
Scarpatetti 2002 8 28 0 16 Histopathology Prostate 1.00[0.63,1.00] 0.36[0.22, 0.481]
Tot 2002 24 701 8 392 Histopathology Prostate 0.75[0.57,0.89) 0.36[0.33,0.39]
Giaordana 2001 5 482 0 8 Histopathology Prostate 1.001[0.48,1.00] 013 [0.06, 0.25]
Chu 2000 18 B7 0 34 Histopathology Prostate 1.00[0.81,1.00] 0.34 [0.25, 0.44]
Hegative CK? for prostate primary

Study TP FP FH TH Sampletype Primary Sensitivity Specificity
Dennis 2005 18 131 0 143 Histopathology Pancreas 1.00([0.81,1.00] 0.52 [0.46, 0.58]
Torenbeek 1998 2129 1 71 Histopathology  Prostate 0.95([0.77,1.00] 071 [0.61, 0.80]
Tot 2002 26 249 4 294 Histopathology Prostate 0.87[0.69, 0.96] 0.54 [0.50, 0.58]
Chu 2000 18 26 0 75 Histopathology Prostate 1.00[0.81,1.00] 0.74 [0.65 0.82]
Scarpatetti 2002 4 14 4 31 Histopathology  Prostate 0.80[0.16, 0.84] 069 [0.53, 0.82]
Positive PSA for prostate primary

Study TP FP FH TH Sampletype Primary Sensitivity Specificity
Giaordana 2001 8 0 0 @0 Histopathology Prostate 1.00([0.48 1.00] 1.00[0.94,1.00]
Dennis 2005 18 3 0 271 Histopathology Prostate 1.00[0.81,1.00] 0.99 [0.97,1.00]
Torenbeek 1998 19 0 3 100 Histopathology Prostate 0.86 [0.65, 0.97] 1.00 [0.96, 1.00]
CH7-ICK20- for prostate primary tumour

Study TP FP FH TN Sample type Primary Sensitivity Specificity
Chornnn 18 21 0 118 Histanathnlnew Prostate 1 O0INAY 4 0M 0RAM 78 0 Aam
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Figure 10.16 Stomach primary tumours, CK7 and CK20

Positive CH20 for stomach primary

Stuidy TP FP
Longatto 1997 5 32
Yang 2006 5 40
Shirnonishi 2000 718
Raoh 2002 8 3
Chu 2000 4 30
Tot 2002 61 339
Scarpatetti 2002 o 16
Dennis 2004 6 43
Park 2007 12 T
Strickland-Marmol 2007 5 1

Negative CK7 for stomach primary

Study P FP
Longatto 19497 11 102
Park 2007 40 200
Shimanishi 2000 ] ]
Wang 2006 4 79
Strickland-Marmol 2007 132
Dennis 2005 22 127
Chu 2000 3 72
Scarpatetti 2002 5 30
Tot 2002 22 276

CK7+/CK20+ for stomach primary

Study TP FP FN TH
Jang 2001 K] 2 B 45
Tot2002 13 105 26 548
Kende 2003 27 15 11 25
Chu 2000 1 11 7 o138
Yang 2006 4 63 1 111

FH TH  Sample type
32 132 Cytopathology
0 84 Histopathology
T 8 Histopathology
5 17 Histopathology
4 81 Histopathology
BE 659 Histopathology
5 32 Histopathology
28 205 Histopathology
38 193 Histopathology
T 31 Histopathology
FN TH  Sample type
26 B3 Cytopathology
10 B4 Histopathology
5 17 Histopathology
1 85 Histopathology
11 0 Histopathology
12 131 Histopathology
A 39 Histopathology
0 18 Histopathology
30 245 Histopathology
Sample type  Primary
Cytopathology  Stomach
Histopathology Stomach
Histopathology Stomach
Histopathology Stomach
Histopathology Stomach

Primary Sensitivity Specificity Sensitivity Specificity
Stormach 014 [0.05,0.29] 0.80[0.74,0.86) —— -
Stornach 1.00[0.48,1.00] 0.48[0.41, 0.56] — —&
Stornach 0.50[0.23,0.77] 0.31 [0.14,0.52] e ——
Stornach 0.62[0.32,0.86] 0.85[0.62, 0.97] — —
Stornach 050016, 0.84] 0.73[0.64, 0.81] . E— —
Stornach 0.48([0.39,0.57] 0.66[0.63, 0.69] — L
Stornach 0.00[0.00,0.52] 067 [0.52,0.80] ——
Stornach 048 [0.07,0.35 079[0.74, 084 —— -
Stornach 0.24[013,0.38] 0.73[0.67,0.78] —— -
Stornach 0.42(0.15,0.72] 097 (0.84,1.000 | :_.F—:: | ———+ :_q.
0020406081 0020406081
Primary Sensitivity Specificity Sensitivity Specificity
Stomach 0.30[0.16,0.47] 0.38[0.31, 0.46] —a— —
Stomach 0.80[0.66,0.90] 0.24[0.18,0.30] — L
Stomach 0.64 [0.35,0.87] 0.65[0.44, 0.83] — —
Stomach 0.80[0.28,0.99] 0.55[0.47, 0.62] - &— &
Stomach 0.08 [0.00,0.38] 0.00[0.00,0.11] & — —
Stomach 0.65([0.46,0.80] 0.51 [0.45, 0.57] —a— -
Stomach 0.38([0.09,0.76] 0.35[0.26,045 — &% —— —
Stomach 1.00[0.48,1.00] 0.38[0.24,0.53] ———= —
Stornach 0.421(0.29,0.57] 047 [0.43,0.51] |, _.F_I 1 — I'I —
0020406081 0020406081
Sensitivity Specificity Sensitivity Specificity
0.33[0.07,0.70] 0.96([0.85, 0.99] — —=
0.33[0.19,0.50] 0.84([0.81,0.87] —a— =
0.71[0.54, 0.85] 0.63 [0.46, 0.77] —— —a—
0.43[0.00,0.53] 0.93 [0.87, 0.96] —— -
0.80[0.28,0.98] 0.64 [0.56, 0.71] T L, -

I
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Figure 10.17 Stomach primary tumours, TTF-1, ER and PR

Hegative TTF-1 for stomach primary

t t t t 1
P4 nAnR A

Study TP FP FN TH  Sample type Primary Sensitivity Specificity Sensitivity Specificity

Mg 2002 8 13 0 15 Cytopathology Stomach 1.00[0.63,1.00] 0.54[0.34,0.732] —a —a—

Dennis 2005 33 213 1 45 Histopathology Stomach 0.97 [0.85,1.00] 047[@©13,023 ., . , —™& =+ = =
0DO02z04 06081 0020406081

Negative ER for stomach primary

Study TP FP FH TN  Sample type Primary Sensitivity Specificity Sensitivity Specificity

Dennis 2005 34 202 0 56 Histopathology Stomach 1.00[0.90,1.00] 022047, 0.27] —a -

Mash 2003 16 70 0 & Histopathalogy Stomach 1.00[0.79,1.00] 0.08[0.03, 0.16] —a =

Park 2007 50 222 0 42 Histopathology Stomach 1.00[0.93,1.000 016 [0.12, 0.21] - =

Kaufmann 1996 39 198 0 81 Histopathology Stomach 1.00[081,1.00] 0.31[0.26,037  , , . | _.'I I-.-I —
002040608 0020408081

Negative PR for stomach primary

Study TP FP FN TN  Sampletype Primary Sensitivity Specificity Sensitivity Specificity

Kaufmann 1996 39 188 0 91 Histopathology Stormach 1.00[0.91,1.00) 0.31 [0.26, 0.37] —a =

Mash 2003 14 64 2 12 Histopathology Stomach 0.88[0.62, 0.98] 016 [0.08, 0.26] , e -
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Figure 10.18 Other primary tumours: endometrial, oesophageal, salivary gland and

urothelial

Megative CK20 for endometrial primary

Study TP FP FH TN  Sample type
Dennis 2005 10 223 0 59 Histopathology
Tot 2002 14 711 2 388 Histopathology
Torenheek 1998 20 38 1 B3 Histopathology
Wauters 1995 10 10 0 16 Histopathology

Positive CK7 for endometrial primary

Study TP FP FN TH Sample type
Tot 2002 11 287 1 274 Histopathology
Dennis 2005 B 137 4 145 Histopathology
Torenheek 1998 19 83 2 48 Histopathology
Wauters 1995 9 13 1 13 Histopathology

CK7+ICK20+ for oesophageal primary

TP FP FN TH
1M 3

Study
Kende 2003

Sample type

CK7+ICK20- for endometrial primary

Primary
Endometrium
Endometrium
Endometrium
Endametrium

Primary
Endometrium
Endometrium
Endometrium
Endometrium

Primary

Sensitivity
0 36 Histopathology Oesophagus 1.00[0.72,1.00]

Sensithvity
1.00 [0.69, 1.00]
0.88 [0.62, 0.99)]
0.95 [0.76, 1.00]
1.00[0.69, 1.00]

Sensitivity
092062 1.00]
060 [0.26, 0.88]
0.90[0.70,0.99]
0.90[0.55,1.00]

Specificity
0.21 [0.16, 0.26]
0.36[0.33,0.39]
0.62[0.52,0.72]
0.62[0.41,0.80]

Specificity
0.49[0.45,0.53]
0.81[0.45,0.57]
0.48[0.37, 0.58]
0.80[0.20,0.70]

Specificity
0.54 [0.41, 0.66]

Study TP FP FH TH Sample type Primary Sensitivity Specificity
Chu 2000 10 74 0 73 Histopathology Endometrium 1.00[0.68,1.00] 0.50[0.41, 0.58]
CK7+ICK20- for salivary gland primary

Study TP FP FH TH Sample type Primary Sensitivity Specificity
Chu 2000 9 75 0 73 Histopathology Salivary gland 1.00[0.66,1.00] 0.43[0.41, 0.58]

CK7+ICK20+ for urothelial primany tumour
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Table 10.1 ER

. . Pre-test Probability after positive Likelihood . .« ., Diagnostic impact of positive ER
Study N  Primary site probability ER test ratio Sensitivity Specificity test
Nash 2003 92  Biliary 17% 0% 0.00 0% 92% Biliary primary very unlikely.
Park 2007 314 Biliary 16% 7% 0.41 6% 85% Neutral
?;g;‘lay 39 Breast 31% 96% 50.00 50% 100% Breast primary very likely.
Dennis 292 Breast 12% 48% 6.84 7% 9% moderate'ly increases probability of
2005 Breast primary
If;;‘éman 328 Breast 39% 89% 12.50 63% 95% Breast primary very likely.
Lee 2002 96 Breast 30% 51% 2.43 72% 70% Neutral
Nash 2003 92  Breast 18% 89% 35.29 35% 100% Breast primary very likely.
Park 2007 314 Breast 16% 81% 22.44 68% 97% Breast primary very likely.
Perry 1997 68 Breast 22% 38% 2.21 33% 85% Neutral
%g;lay 39 Colon 13% 0% 0.00 0% 82% Colon primary very unlikely.
Iz)gé‘sms 292 Colon 16% 2% 0.09 2% 78% Colon primary very unlikely.
Kaufman . .
1996 328 Colon 8% 0% 0.00 0% 70% Colon primary very unlikely.
Nash 2003 92  Colon 15% 0% 0.00 0% 92% Colon primary very unlikely.
Park 2007 314 Colon 16% 0% 0.00 0% 84% Colon primary very unlikely.
Perry 1997 68 Colon 22% 15% 0.64 13% 79% Neutral
]2306(;‘5“15 292 Endometrium 3% 5% 1.60 30% 81% Neutral
Kaufman . . . .
1996 328 Kidney 14% 0% 0.00 0% 68% Kidney primary very unlikely.
Nash 2003 92  Kidney 15% 0% 0.00 0% 92% Kidney primary very unlikely.
Perry 1997 68 Kidney 10% 15% 1.58 29% 82% Neutral
ZD(%‘;‘S 292 Lung 16% 7% 0.41 9% 79% Neutral
Kaufman . .
1996 328 Lung 11% 0% 0.00 0% 69% Lung primary very unlikely.
Lee2002 96 Lung 34% 0% 0.00 0% 35% Lung primary very unlikely.
Park 2007 314 Lung 16% 7% 0.41 6% 85% Neutral
Perry 1997 68 Lung 40% 23% 0.46 11% 76% Neutral
Dennis . .
2005 292 Oesophagus 7% 0% 0.00 0% 79% Oesophagus primary very unlikely.
Dennis 202 Ovary 10% 349 484 68% 86% moderate.ly increases probability of
2005 Ovary primary
Kaufman
1996 328 Ovary 9% 11% 1.27 34% 73% Neutral
Lee 2002 96 Ovary 23% 46% 2.90 86% 70% Neutral
Park 2007 314 Ovary 4% 5% 1.07 14% 87% Neutral
ZDOC(;I ;1 s 292 Pancreas 18% 0% 0.00 0% 77% Pancreas primary very unlikely.
Kaufman . .
1996 328 Pancreas 8% 0% 0.00 0% 70% Pancreas primary very unlikely.
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Nash 2003 92  Pancreas 16% 0% 0.00 0% 92% Pancreas primary very unlikely.
Park 2007 314 Pancreas 16% 0% 0.00 0% 84% Pancreas primary very unlikely.
123561;15 292 Prostate 6% 4% 0.56 1% 80% Neutral
Dennis . .
2005 292 Stomach 12% 0% 0.00 0% 78% Stomach primary very unlikely.
11(921;1 6fman 328 Stomach 12% 0% 0.00 0% 69% Stomach primary very unlikely.
Nash 2003 92  Stomach 17% 0% 0.00 0% 92% Stomach primary very unlikely.
Park 2007 314 Stomach 16% 0% 0.00 0% 84% Stomach primary very unlikely.
Table 10.2 PR
Primary  Pre-test Probability after positive Likelihood e . .~ .. Diagnostic impact of positive
Study N site probability PR test ratio Sensitivity Specificity PR test
Nash 2003 92  Biliary 17% 36% 2.64 31% 88% Neutral
’;()Z(;’Sulay 39 Breast 31% 83% 11.25 42% 96% Breast primary very likely.
Kaufman . .
1996 328 Breast 39% 89% 12.60 38% 97% Breast primary very likely.
Lee 2002 96 Breast 30% 50% 2.31 52% 78% Neutral
Nash 2003 92  Breast 18% 36% 2.45 29% 88% Neutral
Perry 1997 68 Breast 22% 25% 1.18 87% 26% Neutral
;\OZ(;’;’]‘*Y 39 Colon 13% 0% 0.00 0% 82% Colon primary very unlikely.
]f;;l 6fman 328 Colon 8% 0% 0.00 0% 82% Colon primary very unlikely.
Nash 2003 92 Colon 15% 0% 0.00 0% 82% Colon primary very unlikely.
Perry 1997 68  Colon 22% 23% 1.06 80% 25% Neutral
lfga;‘gma“ 328 Kidney  14% 0% 0.00 0% 81% Kidney primary very unlikely.
Nash 2003 92  Kidney 15% 7% 0.43 7% 83% Neutral
Perry 1997 68 Kidney 10% 8% 0.73 57% 21% Neutral
If;;‘gma“ 328 Lung 11% 0% 0.00 0% 81% Lung primary very unlikely.
Lee 2002 96 Lung 34% 0% 0.00 0% 52% Lung primary very unlikely.
Perry 1997 68 Lung 40% 38% 0.95 74% 22% Neutral
Kaufman
1996 328 Ovary 9% 11% 1.26 21% 84% Neutral
Lee 2003 96  Ovary 23% 37% 1.95 50% 74% Neutral
11<9a9u 6fman 328 Pancreas 8% 0% 0.00 0% 82% Pancreas primary very unlikely.
Nash 2003 92 Pancreas  16% 7% 0.39 7% 83% Neutral
If;;léman 328 Stomach 12% 0% 0.00 0% 81% Stomach primary very unlikely.
Nash 2003 92 Stomach 17% 14% 0.79 13% 84% Neutral
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Table 10.3 PSA

. .. Pre-test Probability after positive Likelihood . . .. Diagnostic impact of positive

Study N  Primary site probability PSA test ratio Sensitivity Specificity PSA test

Dennis 2005 292 Breast 12% 0% 0.00 0% 92% Breast primary very unlikely.
2G(;8(r)dana 65 Breast 11% 0% 0.00 0% 91% Breast primary very unlikely.
Dennis 2005 292 Colon 16% 0% 0.00 0% 91% Colon primary very unlikely.
Drlicek . .
2004 50 Colon 12% 0% 0.00 0% 98% Colon primary very unlikely.
Giordana . .
2000 65 Colon 12% 0% 0.00 0% 91% Colon primary very unlikely.
Torenbeek . .
1998 122 Colon 24% 0% 0.00 0% 80% Colon primary very unlikely.
Dennis 2005 292 Endometrium 3% 5% 1.41 10% 93% Neutral

Torenbeek 1)) Endometrium  17% 0% 0.00 0% 81% Endometrium primary very
1998 unlikely.

Dennis 2005 292 Lung 16% 0% 0.00 0% 91% Lung primary very unlikely.
Drlicek . .

2004 50 Lung 22% 0% 0.00 0% 97% Lung primary very unlikely.
Giordana . .

2000 65 Lung 62% 0% 0.00 0% 80% Lung primary very unlikely.
Dennis 2005 292 Oesophagus 7% 0% 0.00 0% 92% Oesophagus primary very

unlikely.

Dennis 2005 292 Ovary 10% 5% 0.47 4% 92% Neutral

Torenbeek . .
1998 122 Ovary 16% 0% 0.00 0% 82% Ovary primary very unlikely.
Dennis 2005 292 Pancreas 18% 0% 0.00 0% 91% Pancreas primary very unlikely.
Dennis 2005 292 Prostate 6% 86% 91.33 100% 99% Prostate primary very likely.
S&gf)dana 65 Prostate 8% 89% 100.00 100% 100% Prostate primary very likely.
Torenbeek . .

1998 122 Prostate 18% 95% 86.36 86% 100% Prostate primary very likely.
Dennis 2005 292 Stomach 12% 5% 0.38 3% 92% Neutral

Torenbeek 1) Urothelium ~ 22% 0% 0.00 0% 80% Urothelium primary very

1998 unlikely.
Table 10.4 TTF-1

. .. Pre-test Probability after Likelihood s .. .. Diagnostic impact of positive

Study N Primary site probability  positive TTF-1 test ratio Sensitivity Specificity TTF-1 test

Park 2007 314 Biliary 16% 0% 0.00 0% 83% Biliary primary very unlikely.
Azoulay 2005 39 Breast 31% 0% 0.00 0% 96% Breast primary very unlikely.
Dennis 2005 292 Breast 12% 0% 0.00 0% 82% Breast primary very unlikely.
Hecht 2002 88  Breast 20% 0% 0.00 0% 50% Breast primary very unlikely.
Jang 2001 56  Breast 14% 0% 0.00 0% 73% Breast primary very unlikely.
Park 2007 314 Breast 16% 0% 0.00 0% 83% Breast primary very unlikely.
Saad 2004 62  Breast 16% 0% 0.00 0% 92% Breast primary very unlikely.
Srodon 2002 22 Breast 32% 0% 0.00 0% 27% Breast primary very unlikely.
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Strickland-

0, 0, 0, 0, 1 1
Marmol 2007 44  Breast 23% 0% 0.00 0% 65% Breast primary very unlikely.
Azoulay 2005 39 Colon 13% 0% 0.00 0% 97% Colon primary very unlikely.
Dennis 2005 292 Colon 16% 0% 0.00 0% 81% Colon primary very unlikely.
Drlicek 2004 50 Colon 12% 0% 0.00 0% 73% Colon primary very unlikely.
Jang 2001 56 Colon 14% 0% 0.00 0% 73% Colon primary very unlikely.
Ng 2002 36 Colon 14% 0% 0.00 0% 52% Colon primary very unlikely.
Park 2007 314 Colon 16% 0% 0.00 0% 83% Colon primary very unlikely.
Saad 2004 62 Colon 32% 0% 0.00 0% 90% Colon primary very unlikely.
Dennis 2005 292 Endometrium 3% 0% 0.00 0% 84% Endometrium primary very unlikely.
Dennis 2005 292 Lung 16% 91% 56.15 91% 98% Lung primary very likely.
Drlicek 2004 50 Lung 22% 75% 10.64 82% 92% Lung primary very likely.
Hecht 2001 88 Lung 44% 97% 42.72 87% 98% Lung primary very likely.
Jang 2001 56 Lung 29% 97% 81.25 81% 100% Lung primary very likely.
Ng 2002 36 Lung 47% 99% 88.24 88% 100% Lung primary very likely.
Park 2007 314 Lung 16% 94% 88.00 88% 100% Lung primary very likely.
Roh 2002 33 Lung 33% 98% 90.91 91% 100% Lung primary very likely.
Saad 2004 62 Lung 32% 97% 80.00 80% 100% Lung primary very likely.
Srodon 2002 22 Lung 50% 99% 100.00 100% 100% Lung primary very likely.
i;g:éljln;(;m 44  Lung 50% 98% 54.55 55% 100% Lung primary very likely.
Dennis 2005 292 Oesophagus 7% 0% 0.00 0% 83% Oesophagus primary very unlikely.
Dennis 2005 292 Ovary 10% 0% 0.00 0% 83% Ovary primary very unlikely.
Hecht 2003 88  Ovary 18% 3% 0.13 6% 53% Moderately decreases probability of
Ovary primary.
Jang 2001 56 Ovary 27% 0% 0.00 0% 68% Ovary primary very unlikely.
Park 2007 314 Ovary 4% 0% 0.00 0% 85% Ovary primary very unlikely.
Dennis 2005 292 Pancreas  18% 2% 0.10 2% 81% Moderately decreases probability of
Pancreas primary.
Park 2007 314 Pancreas 16% 0% 0.00 0% 83% Pancreas primary very unlikely.
Dennis 2005 292 Prostate 6% 4% 0.69 11% 84% Neutral
Dennis 2005 292 Stomach 12% 2% 0.17 3% 83% Moderately decreases probability of
Stomach primary.
Jang 2001 56  Stomach 16% 0% 0.00 0% 72% Stomach primary very unlikely.
Ng 2002 36  Stomach 22% 0% 0.00 0% 46% Stomach primary very unlikely.
Park 2007 314 Stomach 16% 0% 0.00 0% 83% Stomach primary very unlikely.
Roh 2002 33  Stomach 39% 0% 0.00 0% 50% Stomach primary very unlikely.
Strickland- o o o o . .
Marmol 2007 44 Stomach 27% 0% 0.00 0% 63% Stomach primary very unlikely.
Table 10.5 CK7
. .. Pre-test Probability after Likelihood . .~ ., Diagnostic impact of positive CK7
Study N Primary site probability  positive CK7 test ratio Sensitivity Specificity test
Park 2007 314 Biliary 16% 15% 0.96 74% 23% Neutral
Tot 2002 573 Biliary 3% 6% 1.98 100% 49% Neutral
Azoulay 2005 39  Breast 31% 35% 1.20 67% 44% Neutral
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Chu 2000 119 Breast 22% 33% 1.79 96% 46% Neutral

Dennis 2005 292 Breast 12% 20% 1.87 83% 56% Neutral

Longatto 1997 202 Breast 35% 42% 1.36 68% 50% Neutral

Park 2007 314 Breast 16% 19% 1.22 90% 26% Neutral

Perry 1997 68 Breast 22% 30% 1.50 93% 38% Neutral

iggrzparem 53 Breast 36% 51% 1.89 95% 50% Neutral

Strickland- 0 o o o,

Marmol 2007 44  Breast 23% 30% 1.48 100% 32% Neutral

Tot 2002 573 Breast 21% 34% 1.87 82% 56% Neutral

Wauters 1995 36  Breast 25% 41% 2.08 100% 52% Neutral

Vang 2006 179 Cervix 4% 10% 2.28 100% 56% Neutral

Azoulay 2005 39  Colon 13% 4% 0.31 20% 35% Neutral

Chu 2000 119 Colon 17% 1% 0.07 5% 25% Colon primary very unlikely.

Dennis 2005 292 Colon 16% 1% 0.07 4% 42% Colon primary very unlikely.

Drlicek 2004 50 Colon 12% 0% 0.00 0% 43% Colon primary very unlikely.

Park 2007 314 Colon 16% 3% 0.16 14% 12% Moderately decreases probability of
Colon primary.

Perry 1997 68  Colon 22% 2% 0.08 7% 13% Colon primary very unlikely.

;ggrzparem 53 Colon 40% 23% 0.45 38% 16% Neutral

Shimonisishi 40 Colon 539 2% 026 19% 26% Moderatgly decreases probability of

2000 Colon primary.

ng;aneek 122 Colon 24% 15% 0.58 38% 34% Neutral

Tot 2002 573 Colon 28% 8% 0.22 15% 33% Ig[;lgir;trfg a‘i;"reases probability of

Vang 2006 179 Colon 16% 4% 0.20 1% 47% E/I;‘;ir:trfg a‘i;“eases probability of

Wauters 1995 36 Colon 47% 18% 0.25 24% 5% Moderately decreases probability of
Colon primary.

Dennis 2005 292 Endometrium 3% 4% 1.24 60% 51% Neutral

Torenbeek . o o o o

1998 122 Endometrium 17% 26% 1.72 90% 48% Neutral

Tot 2002 573 Endometrium 2% 4% 1.79 92% 49% Neutral

Wauters 1995 36 Endometrium 28% 41% 1.80 90% 50% Neutral

Perry 1997 68  Kidney 10% 4% 0.39 29% 26% Neutral

Tot 2002 573 Kidney 2% 0% 0.00 0% 47% Kidney primary very unlikely.

Chu 2000 119 Lung 8% 13% 1.68 100% 40% Neutral

Dennis 2005 292 Lung 16% 29% 2.22 91% 59% Neutral

Drlicek 2004 50 Lung 22% 40% 2.36 91% 62% Neutral

Longatto 1997 202 Lung 15% 12% 0.78 45% 42% Neutral

Park 2007 314 Lung 16% 21% 1.39 100% 28% Neutral

Perry 1997 68 Lung 40% 57% 2.05 100% 51% Neutral

Strickland- . o o o o

Marmol 2007 44  Lung 50% 67% 2.00 100% 50% Neutral

Tot 2002 573 Lung 12% 17% 1.48 73% 51% Neutral

Dennis 2005 292 Oesophagus 7% 7% 0.97 48% 51% Neutral
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Chu 2000 119 Ovary 20% 32% 1.86 100% 46% Neutral

Dennis 2005 292 Ovary 10% 14% 1.53 71% 53% Neutral

Longatto 1997 202 Ovary 31% 35% 1.21 63% 47% Neutral

Park 2007 314 Ovary 4% 5% 1.23 93% 24% Neutral

f;’;g“beek 122 Ovary 16% 24% 1.68 89% 47% Neutral

Tot 2002 573 Ovary 13% 16% 1.37 68% 50% Neutral

Vang 2006 179 Ovaw 30% 61% 379 96% 75% moderately.mcrease.s probability of

mucinous Ovary mucinous primary

Chu 2000 119 Pancreas 11% 16% 1.55 92% 41% Neutral

Dennis 2005 292 Pancreas 18% 36% 2.50 96% 62% Neutral

Park 2007 314 Pancreas 16% 20% 1.32 96% 27% Neutral

Tot 2002 573 Pancreas 4% 7% 1.72 87% 49% Neutral

Vang 2006 179 Pancreas 8% 17% 2.39 100% 58% Neutral

Chu 2000 119 Prostate 15% 0% 0.00 0% 26% Prostate primary very unlikely.
Dennis 2005 292 Prostate 6% 0% 0.00 0% 48% Prostate primary very unlikely.
388121’““1 53 Prostate 15% 1% 0.73 50% 31% Neutral

Torenbeek . .

1998 122 Prostate 18% 1% 0.06 5% 29% Prostate primary very unlikely.
Tot 2002 573 Prostate 5% 1% 0.25 13% 46% Moderately decreases probability of

Prostate primary.

Chu 2000 119 Stomach 7% 4% 0.58 38% 35% Neutral

Dennis 2005 292 Stomach 12% 8% 0.70 35% 49% Neutral

Longatto 1997 202 Stomach 18% 10% 0.48 30% 38% Neutral

Park 2007 314 Stomach 16% 17% 1.06 80% 24% Neutral

Sgggparem 53 Stomach 9% 14% 1.60 100% 38% Neutral

Shimonisishi

2000 40  Stomach 35% 50% 1.86 64% 65% Neutral

Strickland- . .
Marmol 2007 44 Stomach 27% 3% 0.08 8% 0% Stomach primary very unlikely.
Tot 2002 573 Stomach 9% 7% 0.80 42% 47% Neutral

Vang 2006 179 Stomach 3% 5% 1.76 80% 55% Neutral

Torenbeek . o o o o

1998 122 Urothelium  22% 28% 1.35 74% 45% Neutral
Table 10.6 CK20

. .. Pre-test Probability after Likelihood . . ., Diagnostic impact of positive

Study N Primary site probability  positive CK20 test ratio Sensitivity Specificity CK20 test

Park 2007 314 Biliary 16% 16% 0.98 26% 73% Neutral

Tot 2002 1125 Biliary 2% 2% 1.06 38% 64% Neutral

Azoulay 2005 39 Breast 31% 0% 0.00 0% 74% Breast primary very unlikely.
Chu 2000 119  Breast 22% 0% 0.00 0% 63% Breast primary very unlikely.
Dennis 2005 292  Breast 12% 0% 0.00 0% 77% Breast primary very unlikely.
Giordana 2000 65  Breast 11% 0% 0.00 0% 86% Breast primary very unlikely.
Longatto 1997 201  Breast 35% 32% 0.90 17% 81% Neutral
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Moderately decreases probability of

Park 2007 314 Breast 16% 2% 0.13 4% 69% .
Breast primary.

Perry 1997 68  Breast 22% 0% 0.00 0% 68% Breast primary very unlikely.

Scarparetti 2002 53  Breast 36% 0% 0.00 0% 53% Breast primary very unlikely.

f;;l;l:lﬁng(;m 44 Breast 23% 0% 0.00 0% 82% Breast primary very unlikely.

Tot 2002 1125 Breast 24% 5% 0.17 8% 55% Moderately decreases probability of
Breast primary.

Wauters 1995 36 Breast 25% 6% 0.20 1% 44% Moderately decreases probability of
Breast primary.

Vang 2006 179  Cervix 4% 7% 1.70 88% 49% Neutral

Azoulay 2005 39  Colon 13% 43% 5.10 60% 88% moderately increases probability of
Colon primary

Chu 2000 119 Colon 17% 59% 7.07 100%  86% moderately increases probability of
Colon primary

Dennis 2005 292 Colon 16% 54% 6.18 68% 89% moderately increases probability of
Colon primary

Drlicek 2004 50  Colon 12% 71% 18.33 83% 95% Colon primary very likely.

Giordana 2000 65  Colon 12% 50% 7.13 50% 93% moderately increases probability of
Colon primary

Park 2007 314 Colon 16% 53% 5.96 88% 85% moderately increases probability of
Colon primary

Perry 1997 68  Colon 22% 82% 16.49 93% 94% Colon primary very likely.

Scarparetti 2002 53 Colon 40% 98% 76.19 76% 100% Colon primary very likely.

Shimonisishi

2000 40  Colon 53% 68% 1.92 81% 58% Neutral

Torenbeek 1998 122 Colon 24% 39% 2.06 86% 58% Neutral

Tot 2002 1125 Colon 21% 54% 454 93% 79% moderately increases probability of
Colon primary

Vang 2006 179 Colon 16% 28% 2.14 96% 55% Neutral

Wauters 1995 36 Colon 47% 94% 16.76 88% 95% Colon primary very likely.

Dennis 2005 292  Endometrium 3% 0% 0.00 0% 79% Endometrium primary very unlikely.

Torenbeek 1998 122  Endometrium 17% 2% 0.08 5% 38% Endometrium primary very unlikely.

Tot 2002 1125 Endometrium 1% 1% 0.35 13% 64% Neutral

Wauters 1995 36  Endometrium 28% 0% 0.00 0% 38% Endometrium primary very unlikely.

Perry 1997 68  Kidney 10% 6% 0.54 14% 74% Neutral

Tot 2002 1125 Kidney 5% 0% 0.00 0% 63% Kidney primary very unlikely.

Chu 2000 119 Lung 8% 3% 0.33 10% 70% Neutral

Dennis 2005 292 Lung 16% 2% 0.09 2% 76% Lung primary very unlikely.

Drlicek 2004 50  Lung 22% 0% 0.00 0% 82% Lung primary very unlikely.

Giordana 2000 65 Lung 62% 50% 0.62 10% 84% Neutral

Longatto 1997 201 Lung 15% 27% 2.03 32% 84% Neutral

Park 2007 314 Lung 16% 5% 0.27 8% 70% Moderately decreases probability of
Lung primary.

Perry 1997 68  Lung 40% 0% 0.00 0% 59% Lung primary very unlikely.

Roh 2002 33 Lung 33% 0% 0.00 0% 50% Lung primary very unlikely.

Strickland- 4 Lung 50% 17% 0.20 59, 7% Moderat'ely decreases probability of

Marmol 2007 Lung primary.

Tot 2002 1125 Lung 13% 7% 0.53 20% 62% Neutral
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Dennis 2005 292 Oesophagus 7% 12% 1.74 33% 81% Neutral
Chu 2000 119 Ovary 20% 39 012 4% 65% Moderatefly decreases probability of
Ovary primary.
Dennis 2005 292 Ovary 10% 5% 0.51 11% 79% Neutral
Longatto 1997 201  Ovary 31% 27% 0.81 16% 80% Neutral
Park 2007 314  Ovary 4% 5% 1.08 29% 74% Neutral
Torenbeek 1998 122 Ovary 16% 13% 0.77 42% 46% Neutral
Tot 2002 1125 Ovary 12% 3% 0.21 8% 61% Moderately decreases probability of
Ovary primary.
Vang 2006 179  Ovary 30% 43% 1.81 77% 57% Neutral
Chu 2000 119  Pancreas 11% 24% 2.51 62% 75% Neutral
Dennis 2005 292  Pancreas 18% 17% 0.92 19% 79% Neutral
Park 2007 314 Pancreas 16% 5% 0.27 8% 70% Moderately decreases probability of
Pancreas primary.
Tot 2002 1125 Pancreas 6% 8% 1.25 44% 65% Neutral
Vang 2006 179  Pancreas 8% 12% 1.54 79% 49% Neutral
Chu 2000 119  Prostate 15% 0% 0.00 0% 66% Prostate primary very unlikely.
Dennis 2005 292 Prostate 6% 0% 0.00 0% 78% Prostate primary very unlikely.
Giordana 2000 65 Prostate 8% 0% 0.00 0% 87% Prostate primary very unlikely.
Scarparetti 2002 53 Prostate 15% 0% 0.00 0% 64% Prostate primary very unlikely.
Torenbeek 1998 122 Prostate 18% 11% 0.56 32% 43% Neutral
Tot 2002 1125 Prostate 3% 2% 0.70 25% 64% Neutral
Chu 2000 119  Stomach 7% 12% 1.85 50% 73% Neutral
Dennis 2005 292 Stomach 12% 10% 0.86 18% 79% Neutral
Longatto 1997 201  Stomach 18% 14% 0.69 14% 80% Neutral
Park 2007 314  Stomach 16% 14% 0.89 24% 73% Neutral
Roh 2002 33 Stomach  39% 73% 410 62% 85% moderately increases probability of
Stomach primary
Scarparetti 2002 53 Stomach 9% 0% 0.00 0% 67% Stomach primary very unlikely.
Shimonisishi
2000 40  Stomach 35% 28% 0.72 50% 31% Neutral
Strickland- . .
Marmol 2007 44 Stomach 27% 83% 13.33 42% 97% Stomach primary very likely.
Tot 2002 1125 Stomach 11% 15% 1.41 48% 66% Neutral
Vang 2006 179 Stomach 3% 5% 1.93 100% 48% Neutral
Torenbeek 1998 122 Urothelium  22% 31% 1.60 74% 54% Neutral
Tot 2002 1125 Urothelium 1% 3% 2.24 79% 65% Neutral
Table 10.7 CK7+CK20+
. .. Pre-test Probability after positive Likelihood . .. ., Diagnostic impact of positive
Study N Primarysite o\ bility CK7+CK20+ test ratio Sensitivity Specificity 7. K20+ test
Tot 2002 693 Biliary 2% 3% 1.40 24% 83% Neutral
12\02(;) ;l lay 21 Breast 57% 0% 0.00 0% 89% Breast primary very unlikely.
Chu 2002 157 Breast 17% 0% 0.00 0% 91% Breast primary very unlikely.
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Fernandez

2001 78  Breast 18% 0% 0.00 0% 83% Breast primary very unlikely.

Jang 2001 56 Breast 14% 20% 1.50 13% 92% Neutral

Tot 2002 693 Breast 9% 6% 0.61 11% 82% Neutral

;’ggf 112 Cervix 7% 10% 1.52 88% 42% Neutral

%5’;’1” 21 Colon 24% 86% 20.00 20% 100% Colon primary very likely.

Chu 2002 157 Colon 13% 8% 0.62 5% 92% Neutral

Drlicek . .

2004 50 Colon 12% 0% 0.00 0% 98% Colon primary very unlikely.

Jang 2001 56 Colon 14% 20% 1.50 13% 92% Neutral

Kendle 78 Colon 379 10% 0.18 14% 229 Moderatgly decreases probability of

2003 Colon primary.

Tot 2002 693 Colon 30% 21% 0.64 12% 81% Neutral

Vang 112 Colon 259 4% 0.14 1% 249 Moderatgly decreases probability of

2006 Colon primary.

Chu 2002 157 Endometrium 6% 0% 0.00 0% 92% Endometrium primary very unlikely.

Chu 2002 157 Kidney 12% 0% 0.00 0% 91% Kidney primary very unlikely.

Chu 2002 157 Lung 6% 8% 1.34 10% 93% Neutral

Drlicek . .

2004 50 Lung 22% 0% 0.00 0% 97% Lung primary very unlikely.

Fernandez o N o N

2001 78 Lung 55% 73% 2.17 19% 91% Neutral

Jang 2001 56 Lung 29% 0% 0.00 0% 88% Lung primary very unlikely.

Tot 2002 693 Lung 22% 11% 0.44 9% 81% Neutral

Eggfle 78 Oesophagus  14% 26% 2.16 100% 54% Neutral

Tot 2002 693 Ova1"y 29 1% 492 76% 349% moderately'mcrease':s probability of
mucinous Ovary mucinous primary

domg g WY 47, 58% 1.5 74% 53% Neutral

Jang 2001 56 Ovafy non 27% 0% 0.00 0% 8% Ovzftry non mucinous primary very
mucinous unlikely.

Chu 2002 157 t?lz:tyl;’l;“ 15% 8% 0.50 4% 92% Neutral

Tot2002 693 OVAYNOM g, 3% 0.40 7% 82% Neutral
mucinous

Chu 2002 157 Pancreas 8% 67% 22.15 62% 97% Pancreas primary very likely.

Tot2002 693 Pancreas 7% 19% 322 48% 85% moderately increases probability of

Pancreas primary

demg 112 Pancreas  13% 16% 1.38 79% 43% Neutral

Chu 2002 157 Prostate 11% 0% 0.00 0% 91% Prostate primary very unlikely.

Tot 2002 693 Prostate 12% 1% 0.06 1% 81% Prostate primary very unlikely.

Chu 2002 157 Zf‘;;‘(’f‘y 6% 0% 0.00 0% 92% Salivary gland primary very unlikely.

Chu 2002 157 Stomach 5% 8% 1.69 13% 93% Neutral

Jang 2001 56  Stomach 16% 60% 7.83 33% 96% moderately increases probability of

Stomach primary
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Kendle

2003 78  Stomach 49% 64% 1.89 1% 63% Neutral
Tot2002 693 Stomach 6% 11% 2.08 33% 84% Neutral
gggg 112 Stomach 4% 6% 136 80% 41% Neutral
Tot2002 693 Urothelium 4% 14% 4.00 61% 85% moderately increases probability of
Urothelium primary
Table 10.8 CK7+CK20-
. .. Pre-test Probability after positive Likelihood e .« .. Diagnostic impact of positive
Study N Primary site probability CK7+CK20- test ratio Sensitivity Specificity CK7+CK20- test
Tot 2002 693 Biliary 2% 5% 1.92 76% 60% Neutral
Azoulay 21 Breast 579 80% 3.00 67% 78% moderate}y increases probability of
2005 Breast primary
Chu 2002 157 Breast 17% 30% 2.13 96% 55% Neutral
§g$and°2 78 Breast 18% 21% 124 71% 42% Neutral
Jang 2001 56 Breast 14% 17% 1.20 88% 27% Neutral
Tot2002 693 Breast 9% 20% 245 88% 64% Neutral
;’g&g 112 Cervix 7% 6% 0.87 13% 86% Neutral
;*()Zgg‘lay 21 Colon 24% 0% 0.00 0% 38% Colon primary very unlikely.
Chu 2002 157 Colon 13% 0% 0.00 0% 39% Colon primary very unlikely.
Drlicek . .
2004 48 Colon 13% 0% 0.00 0% 31% Colon primary very unlikely.
Jang 2001 56  Colon 14% 0% 0.00 0% 13% Colon primary very unlikely.
Kendle 78  Colon 379 1% 021 30, 84% Moderate?ly decreases probability of
2003 Colon primary.
Tot2002 693 Colon 30% 1% 0.02 1% 43% Colon primary very unlikely.
Vang . .
2006 112 Colon 25% 0% 0.00 0% 81% Colon primary very unlikely.
Chu 2002 157 Endometrium 6% 12% 1.99 100% 50% Neutral
Chu2002 157 Kidney 12% 2% 0.18 11% 41% Moderately decreases probability of
Kidney primary.
Chu 2002 157 Lung 6% 11% 1.76 90% 49% Neutral
ZD(;(I)‘Zek 48 Lung 23% 34% 1.77 91% 49% Neutral
Fernandez
2001 78 Lung 55% 72% 2.13 79% 63% Neutral
Jang 2001 56 Lung 29% 38% 1.54 100% 35% Neutral
;&V)V;CV‘S“ 32 Lung 75% 82% 1.53 96% 38% Neutral
Tot2002 693 Lung 22% 45% 2.87 83% 71% Neutral
Kendle . .
2003 78  Oesophagus  14% 0% 0.00 0% 87% Oesophagus primary very unlikely.
Tot2002 693 8‘;‘%0“ 2% 1% 0.57 24% 59% Neutral
Vang 112 Ovaq 47% 75% 334 23% 93% moderately'lncrease's probability of
2006 mucinous Ovary mucinous primary
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Ovary non-

Chu 2002 157 mucinous 15% 27% 2.09 96% 54% Neutral
Jang 2001 56 I?lli::loﬂn 27% 31% 123 87% 29% Neutral
Tot2002 693 I?lz‘;zg‘l;“ 6% 14% 2.49 93% 63% Neutral
Chu 2002 157 Pancreas 8% 5% 0.55 31% 44% Neutral
Tot2002 693 Pancreas 7% 7% 1.02 41% 59% Neutral
Zggf 112 Pancreas 13% 19% 1.62 21% 87% Neutral
Chu 2002 157 Prostate 11% 0% 0.00 0% 40% Prostate primary very unlikely.
Tot2002 693 Prostate 12% 2% 0.19 9% 55% Moderately decreases probability of
Prostate primary.
Chu2002 157 zf;;‘(’fry 6% 11% 1.97 100% 49% Neutral
Chu2002 157 Stomach 5% 2% 0.45 25% 45% Neutral
Jang 2001 56  Stomach 16% 14% 0.87 67% 23% Neutral
Kendle 78 Stomach 49% 899% 842 21% 97% moderately increases probability of
2003 Stomach primary
Tot2002 693 Stomach 6% 3% 0.55 23% 58% Neutral
Vang . .
2006 112 Stomach 4% 0% 0.00 0% 85% Stomach primary very unlikely.
Tot 2002 693 Urothelium 4% 2% 0.52 21% 58% Neutral
Table 10.9 CK7-CK20+
. . Pre-test Probability after positive Likelihood e . ... .. Diagnostic impact of positive
Study N Primarysite o\ obility CK7-CK20+ test ratio Sensitivity Specificity 17 Cgr0+ test
Tot 2002 693 Biliary 2% 0% 0.00 0% 72% Biliary primary very unlikely.
?02(;) ;l lay 21 Breast 57% 0% 0.00 0% 78% Breast primary very unlikely.
Chu 2002 157 Breast 17% 0% 0.00 0% 83% Breast primary very unlikely.
gggnlandez 78  Breast 18% 0% 0.00 0% 95% Breast primary very unlikely.
Jang 2001 65 Breast 12% 0% 0.00 0% 91% Breast primary very unlikely.
Tot 2002 693 Breast 9% 1% 0.05 2% 70% Breast primary very unlikely.
Vang . . . .
2006 112 Cervix 7% 0% 0.00 0% 74% Cervix primary very unlikely.
?gg;lay 21 Colon 24% 93% 40.00 40% 100% Colon primary very likely.
Chu 2002 157 Colon 13% 86% 43.38 95% 98% Colon primary very likely.
Drlicek . .
2004 48 Colon 13% 83% 35.00 83% 98% Colon primary very likely.
Jang 2001 64 Colon 13% 90% 62.50 63% 100% Colon primary very likely.
Kendle . .
2003 78  Colon 37% 88% 12.95 79% 94% Colon primary very likely.
Tot 2002 693 Colon 30% 85% 13.12 78% 94% Colon primary very likely.
Vang 0, 0, 0, 0, 3 3
2006 112 Colon 25% 85% 17.25 82% 95% Colon primary very likely.
Chu 2002 157 Endometrium 6% 0% 0.00 0% 85% Endometrium primary very unlikely.
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Chu 2002 157 Kidney 12% 0% 0.00 0% 84% Kidney primary very unlikely.
Chu 2002 157 Lung 6% 0% 0.00 0% 85% Lung primary very unlikely.
Drlicek . .
2004 48 Lung 23% 0% 0.00 0% 84% Lung primary very unlikely.
iggf‘ndez 78 Lung 55% 0% 0.00 0% 91% Lung primary very unlikely.
Jang 2001 61 Lung 26% 0% 0.00 0% 89% Lung primary very unlikely.
Tot2002 693 Lung 22% 0% 0.00 0% 65% Lung primary very unlikely.
Kendle . .
2003 78 Oesophagus  14% 0% 0.00 0% 61% Oesophagus primary very unlikely.
Tot2002 693 V3% 2% 0% 0.00 0% 72% Ovary mucinous primary very
mucinous unlikely.
Vang 112 Ovaljy 47% 7% 0.09 4% 589% Oviary mucinous primary very
2006 mucinous unlikely.
Chu2002 157 OVAYROn- g0 0% 0.00 0% 83% Ovary non-mucinous primary very
mucinous unlikely.
Jang 2001 62 OVAIYOM- o4 0% 0.00 0% 89% Ovary non-mucinous primary very
mucinous unlikely.
Tot2002 693 OVAYmON- Gy 0% 0.00 0% 71% Ovary non-mucinous primary very
mucinous unlikely.
Chu 2002 157 Pancreas 8% 0% 0.00 0% 85% Pancreas primary very unlikely.
Tot2002 693 Pancreas 7% 2% 0.23 7% 71% Moderately decreases probability of
Pancreas primary.
Vang . .
2006 112 Pancreas 13% 0% 0.00 0% 72% Pancreas primary very unlikely.
Chu 2002 157 Prostate 11% 0% 0.00 0% 84% Prostate primary very unlikely.
Tot 2002 693 Prostate 12% 6% 0.46 14% 71% Neutral
Salivary . . .
Chu 2002 157 gland 6% 0% 0.00 0% 85% Salivary gland primary very unlikely.
Chu 2002 157 Stomach 5% 14% 2.94 38% 87% Neutral
Jang 2001 63  Stomach 14% 0% 0.00 0% 91% Stomach primary very unlikely.
Kendle 73 Stomach 49% 12% 014 8% 4% Moderately'decreases probability of
2003 Stomach primary.
Tot2002 693 Stomach 6% 7% 1.23 33% 73% Neutral
;’ggf 112 Stomach 4% 4% 0.82 20% 76% Neutral
Tot2002 693 Urothelium 4% 1% 0.13 4% 72% Moderately decreases probability of
Urothelium primary.
Table 10.10 CK7-CK20-
. . Pre-test Probability after positive Likelihood I .~ ... Diagnostic impact of positive
Study N Primarysite o pability  CK7-CK20- test ratio Sensitivity Specificity 7 k0. test
Tot 2002 693 Biliary 2% 0% 0.00 0% 85% Biliary primary very unlikely.
;fg;lay 21 Breast 57% 43% 0.56 25% 56% Neutral
Chu2002 157 Breast 17% 3% 0.13 4% 71% Moderately decreases probability of
Breast primary.
Fernandez 78 Breast 18% 67% 914 29% 97% moderate‘1y increases probability of
2001 Breast primary
Jang 2001 56  Breast 14% 0% 0.00 0% 92% Breast primary very unlikely.
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Tot 2002 693 Breast 9% 0% 0.00 0% 84% Breast primary very unlikely.
Vang 2006 112 Cervix 7% 0% 0.00 0% 98% Cervix primary very unlikely.
Soul®¥ 21 Colon 24% 29% 1.28 40% 69% Neutral
Chu2002 157 Colon 13% 0% 0.00 0% 72% Colon primary very unlikely.
?gg:ek 46 Colon 13% 8% 0.56 17% 70% Neutral
Jang 2001 56 Colon 14% 50% 6.00 25% 96% moderately increases probability of
Colon primary
Kendle 78 Colon 379 67% 345 39, 100% moderate'ly increases probability of
2003 Colon primary
Tot 2002 693 Colon 30% 17% 0.50 9% 83% Neutral
Vang 2006 112 Colon 25% 70% 7.14 7% 100% moderately increases probability of
Colon primary
Chu 2002 157 Endometrium 6% 0% 0.00 0% 73% Endometrium primary very unlikely.
Chu2002 157 Kidney 12% 44% 5.61 89% 84% moderately increases probability of
Kidney primary
Chu 2002 157 Lung 6% 0% 0.00 0% 73% Lung primary very unlikely.
]2)rhcek 46 Lung 249% 8% 027 99 66% Modcrat'ely decreases probability of
004 Lung primary.
Fernandez 78 Lung 55, 17% 0.16 29 36% ModeraFely decreases probability of
2001 Lung primary.
Jang 2001 56 Lung 29% 0% 0.00 0% 90% Lung primary very unlikely.
Taweevisit 32 Lung 75% 259 011 4% 63% Moderat.ely decreases probability of
2003 Lung primary.
Tot 2002 693 Lung 22% 13% 0.51 9% 83% Neutral
Kendle o " o o . .
2003 78 Oesophagus  14% 0% 0.00 0% 99% Oesophagus primary very unlikely.
Tot2002 693 OVaY 2% 0% 0.00 0% 85% Ovary mucinous primary very
mucinous unlikely.
Vang 2006 112 OV 47% 0% 0.00 0% 97% Ovary mucinous primary very
mucinous unlikely.
Jang 2001 56 OvAYNOM 500 50% 273 13% 95% Neutral
mucinous
Chu2002 157 Ovaymon s 0% 0.00 0% 71% Ovary non-mucinous primary very
mucinous unlikely.
Tot2002 693 OvAYmOm- g 0% 0.00 0% 84% Ovary non-mucinous primary very
mucinous unlikely.
Chu2002 157 Pancreas 8% 3% 0.29 8% 74% x‘:}‘if;zt:;yﬂ‘:;ryea“s probability of
Tot2002 693 Pancreas % 2% 0.28 4% 84% Moderately decreases probability of
Pancreas primary.
Vang 2006 112 Pancreas 13% 0% 0.00 0% 98% Pancreas primary very unlikely.
Chu2002 157 Prostate 11% 46% 6.62 100% 85% moderately increases probability of
Prostate primary
Tot2002 693 Prostate 12% 60% 11.43 77% 93% Prostate primary very likely.
Chu2002 157 Zf;:l:fry 6% 0% 0.00 0% 74% Salivary gland primary very unlikely.
Chu2002 157 Stomach 5% 5% 1.01 25% 75% Neutral
Jang 2001 56  Stomach 16% 0% 0.00 0% 91% Stomach primary very unlikely.
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Kendle

2003 78  Stomach 49% 0% 0.00 0% 97% Stomach primary very unlikely.
Tot2002 693 Stomach 6% 4% 0.68 10% 85% Neutral
Vang 2006 112 Stomach 4% 0% 0.00 0% 98% Stomach primary very unlikely.
Tot2002 693 Urothelium 4% 4% 0.96 14% 85% Neutral
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Characteristics of included studies

Azoulay-2005

Clinical setting Patients with skin metastases, retrieved from the files of a single institution
Participants and Country 44 patients. The primary site was found in 34 cases.
Study design Retrospective case series

.. Primary tumour site. Primary tumour site was determined retrospectively from pathology reports and/or
Target condition linical not
clinical notes.

Tests IHC, including: CK 7, CK 20, ER, PR, TTF1

Follow up Not reported

Z;Zizz:::;noma with Not reported, although primary sites were consistent with adenocarcinoma.

Primary or metastatic

fumour? Metastases

Sample type Parafin embedded tissue

Notes
Blumenfeld-1999

Clinical setting Patients with malignant cytology. Samples identified from the records of a single pathology department
Participants and Country 51 patients. USA

Study design Retrospective case series.

Target condition Identification of the primary tumour organ of origin. Reference standard not reported.
Tests IHC markers: CK7 and CK20

Follow up Not reported

Proportion with adenocarcinoma Not reported (all were described as carcinoma)

Primary or metastatic tumour? Metastatic

Sample type Cell blocks prepared from fine needle aspirates or malignant effusions

Notes

150



Chu-2000

Clinical setting

Cases of carcinoma selected from the files of a single pathology department.

Participants and Country 435 patients.USA

Study design

Retrospective case series

Target condition

Identification of primary site. The paper states the diagnoses were reconfirmed but not how.

Tests THC markers: CK7 and CK20, and all possible combinations thereof.

Follow up Not reported

Proportion with CK7 data were available for 93 patients with adenocarcinoma and CK20 data for 109 patients. All other cases were
adenocarcinoma excluded from this analysis.

Primary or metastatic

Prima
tumour? Y
Sample type Paraffin embedded tissue sample from primary tumour
Notes

Dennis-2005

Clinical setting

Cases of adenocarcinoma (or tumour types included in the differential diagnosis of adenocarcinoma) selected from the
records of a single pathology department. Sample numbers of specific primary tumours were chose to reflect the frequency
of presentation with metastatic disease, rather than their overall incidence.

Participants and
Country

352 primary tumour samples were included. 261 adenocarcinomas: 35 breast, 47 colon, 46 lung A validation set of 100
tumour samples and 30 paired metastases was used to test the diagnostic algorithm.

Study design

Cross sectional study

Target condition

The target condition was identification of the primary tumour organ of origin. The reference standard diagnosis was taken
from the original pathology records of the sample.

Tests

The expression profiles of 27 candidate markers were measured using tissue micro-arrays and immunohistochemistry. Data
were analysed using the Rosetta program, to derive a decision tree to classify tumours based on their IHC profile. This
analysis led to a smaller panel of 10 markers: CA125, CDX2, CK7, CK20, oestrogen receptor, PSA, GCDFP-15, lysozyme,
mesothelin and TTF1. A decision tree was also included, which gives the a primary tumour classification algorithm based on
these ten markers. Correct assignment of primary tumour site was obtained in 87% of primary and metastatic tumours using
a diagnostic table, and 89% using the decision tree.

Follow up

All primary tumour diagnoses were known at the outset of the study.

Proportion with

For the training set 261/352 (74%)

adenocarcinoma
Primary or . . . . I . .
tastati The algorithm was developed using primary tumours, but tested with a validation set of 100 primary tumours and 30 paired
metastatic
metastases
tumour?
Sample type Histopathology
Notes

DeYoung-2000

Clinical setting

Patients with cancer of unknown primary

Participants and Country Not applicable
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Study design

Expert review

Target condition

Identification of primary tumour origin.

IHC markers: Keratin-mixed, CK20, ERP, MOC31, PSA, TGB, By2.3, GCDFP, CEA-M,S100, PLAP, CA125,

Tests
CA19-9, EMA and VIM
Follow up Not applicable
Proportion with .. s .
. The review is not limited to adenocarcinoma
adenocarcinoma
Primary or metastatic .
Metastatic
tumour?
Sample type Tissue sample from metastasis
Notes

Drlicek-2004

Clinical setting

Samples of brain metastases submitted over a one year period , selected from the surgical pathology files of a single
institution.

Participants and
Country

54 patients. Primary tumour site was known before surgery or discovered after in 40 patients. Austria

Study design

Retrospective case series.

Target condition

Primary site correlation with immunohistochemistry. reference standard was not reported.

Tests

Immunohistochemistry: antibodies to CK7, CK20, TTF-1, PSA and others: CK AE1/AE3, CK 10/13, CK 18, S100, CA 15-3,
CA-125 and CA 19-9.

Follow up

Not reported.

Proportion with

Only the primary tumour site was reported: 4 patients had melanoma and 2 soft tissue tumours, these were excluded from

adenocarcinoma analysis. 2 patients wih mouth / tongue cancer were also excluded as these were probably squamous cell cancers.
Primary or

metastatic Metastases

tumour?

Sample type Paraffin embedded tissue

Notes

Fernandez-2001

Clinical setting

Patients with cerebral metastases identified from the records of a single institution between 1995 and 2000.

Participants and Country

78 patients. France

Study design

Retrospective case series

Target condition

Identification of primary tumour. Reference standard was unclear, and some patients (8/78) never had a
primary tumour diagnosed,

Tests THC markers: CK7 and CK20
Follow up Not reported
Proportion with
. 100%
adenocarcinoma
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Primary or metastatic

Metastatic.
tumour?
Sample type Tissue from biopsy or resected brain metastasis
Notes French language.
Giordana-2001
Clinical setting Patients presenting with single brain metastases treated at a single neurosurgery department between 1985 and 1997.

Participants and 181 patients 99 patients had unidentified primary ( 35 patients had a primary identified within 2 months of presentation.
Country 14 later than 2 months). 82 patients had a existing known primary tumour

Study design Retrospective case series

. Correlation of the primary tumour site and the IHC of the surgical brain metastasis specimen. Reference standard was
Target condition . . .
not defined, although the study states that the primary site was known

Tests IHC, including CK20.

Follow up Not reported

Proportion with . . . .
P Adenocarcinoma (64.4%) and undifferentiated carcinoma (35.6%).

adenocarcinoma
Prima or
Y . Metastases

metastatic tumour?
Sample type Surgical specimen of brain metastasis
Notes
Hecht-2001
Clinical setting Cell blocks from lung tumours identified from the files of a single institution
Participants and Country 122 patients (85 with metastatic adenocarcinoma). USA
Study design Retrospective case series
Target condition Locatio of primary site. Distinction between primary and metastatic lung cancer.
Tests THC markers: TTF-1.
Follow up Not reported
Proportion with

P . 85/122 had metastatic adenocarcinoma. All others were excluded from this analysis
adenocarcinoma
Primary or metastatic Primary lung cancer (14/122) and malignant effusions (108/122), primary tumours were excluded from this
tumour? analysis.
Sample type Cell blocks prepared from effusions or FNA biopsies
Notes
Jang-2001

Clinical setti Cytologic specimens from 56 patients with malignant effusions collected between 1997 and 2000, obtained from
inical settin;
8 the files of a single pathology department.
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Participants and .

56 patients. Korea
Country
Study design Retrospective series

Target condition

THC marker reactivity according to primary site. The primary site was determined based on clinical, radiologic and

histopathologic findings.

Tests IHC markers: TTF-1, CK7 and CK20
Follow up
Proportion with .

. 100% adenocarcinoma
adenocarcinoma

Primary or metastatic

tumour?

Metastases (effusions)

Sample type

Paraffin fixed cell blocks from malignant effusions

Notes

Kaufmann-1996

Clinical setting

Patients with metastatic adenocarcinoma and confirmed primary site identified form the surgical pathology files

of a single institution

Participants and Country

328 patients. Germany

Study design

Retrospective case series

Target condition

Identification of the primary tumour. Reference standard not reported (although the primary tumour sites were
described as "well established").

Tests THC markers: GCDFP, ER, PR, CK20, CEA1, VIM , CSA, CA19-9, CEA2, CEA3, Transthyretin and Vimentin.
Follow up Not reported.
Proporti ith

por 101'1 wi 100%
adenocarcinoma
Primary or metastatic

Metastases

tumour?
Sample type paraffin embedded tissue blocks from metastases.
Notes CK7 and CK20 data included in the Tot (2002) review.
Kende-2003

Clinical setting

Cases with GI cancer referred to a single pathology department

Participants and Country

105 patients.

Study design

Prospective case series

Target condition

Identification of the primary tumour organ of origin. Primary diagnosis was based on the consensus opinion of

three pathologists.
Tests THC markers: CK7 and CK20
Follow up Not reported
Proportion with
P . 85/120. Only patients with adenocarcinoma were included in this analysis.
adenocarcinoma
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Primary or  metastatic _ .
Primary.
tumour?
Sample type Paraffin embedded tissue or unstained slides
Notes
Lee-2002

Clinical setting

Malignant effusion specimens identified from the records of a single institution.

Participants and Country 96 patients. USA

Study design

Retrospective case series

Target condition

Identification of the primary tumour site. Primary site was biopsy proven in all cases.

Tests

IHC markers: ER, PR, WT1 and GCDFP.

Follow up

Not reported

Proportion with adenocarcinoma 100%

Primary or metastatic tumour? Metastases

Sample type

Cell blocks prepared from serous effusions.

Notes

Longatto-1997

Clinical setting

Women with adenocarcinoma detected in serous effusions, selected from the records of a single institution. Patients had
clinical, radiological and histological evidence of the primary tumour. Only cases with representative and well fixed effusion
samples were included.

Participants and
Country

208 patients

Study design

Retrospective series

Target condition

Identification of the primary tumour site. Reference standard was clinical, radiological and histological evidence of the

primary tumour
Tests Immunocytochemical reactivity of CK7 and CK20. Reactions were quantified on a five point scale - to ++++
Follow up Not reported
Proportion with
. 100%
adenocarcinoma
Primary or
metastatic Metastases (effusions)
tumour?
S le typ Cytologic smears fixed in ethanol. immuncytochemical reactions were performed after removing the coverslips and
ample type
P rehydrating the smears.
Notes

Nash-2003

Clinical setting

Patients with confirmed hepatic neoplasms (primary or secondary) were identified from the files of a single pathology
department.
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Participants and .
92 patients
Country

Study design Retrospective case series. USA

.. Correlation of IHC marker reactivity and primary tumour site: specifically the distinction of metastatic breast cancer
Target condition . . i
from other liver tumours. The reference standard diagnosis was not reported.

Tests IHC markers: ER and PR

Follow up Not reported

Proportion with .
. 100% adenocarcinoma
adenocarcinoma

Primary or . .
. 30 primary and 66 metastatic tumours
metastatic tumour?

Sample type Formalin fixed paraffin embedded tissue from liver tumour.

Notes

Ng-2002

Clinical setting Effusion cytology samples identified from the files of a single institution.

Participants and .
36 patients. Hong Kong
Country

Study design Retrospective case series

. Identification of primary site, differentiation of metastatic pulmonary adenocarcinoma from metastatic extrapulmonary
Target condition . . . . . - . .
adenocarcinoma. Evidence of primary site came from radiology, endoscopic biopsy, or surgical specimen

Tests IHC marker: TTF-1.

Follow up Not reported

Proportion with

. 100%

adenocarcinoma

Primary or

metastatic Metastases.

tumour?

Sample type Cell block from effusion sample.

Notes
Park-2007

Clinical setting Cases selected from the surgical pathology files of a single institution
Participants and Country 314 primary adenocarcinomas and 60 metastatic adenocarcinomas. Korea
Study design Retrospective case series.

Target condition Correlation of IHC with primary tumour site.

Test THC markers: antibodies to: TT1-1, CK7, CK20 and ER. Also CEA, CDX, MUC2, MUC5AC, SMAD4 and

ests
GCDFP-15
Follow up Not reported
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Proportion
adenocarcinoma

100% adenocarcinoma

Primary or metastatic tumour? Sensitivity and specificity of indidividual THC markers was only reported for the primary adenocarcinomas.

Sample type

Paraffin embedded tissue

Notes

Perry-1997

Clinical setting

Biopsies of metastatic adenocarcinoma to the brain of known primary retrieved from the files of a single pathology
department.

Participants and
Country

68 patients. USA

Study design

Retrospective case series

Target condition

Identification of the primary site. Primary site was confirmed by biopsy in 65/68 cases, the remainder were confirmed
using radiology and histopathology of the metastasis.

Tests THC markers: CK7, CK20, ER, PR, CFAP, CAM 5.2, WSK and GCDFP-15
Follow up Not reported
Proportion with

. 100%
adenocarcinoma
Primary or metastatic

Metastases

tumour?
Sample type Tissue from biopsy of brain metastasis.
Notes
Roh-2002

Clinical setting

Patients with metastatic cervical lymph nodes, were identified from the files of a single pathology department

Participants and .

68 patients. Korea
Country
Study design Retrospective case series.

Target condition

Identification of the primary tumour (correlation of tumour site with immunoreactivity). Reference standard was the
histologic features of the primary tumour and metastases.

Tests THC markers: TTF-1 and CK20.
Follow up Not reported
Proportion with
P . 33/68 (49%). Only these patients were included in this present evidence review
adenocarcinoma

Primary or metastatic

Metastases
tumour?
Sample type Formalin fixed paraffin embedded tissue from cervical lymph node metastasis.
Notes
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Saad-2004

Patients with metastatic adenocarcinoma and adequate cell block material were identified from the pathology files of a

Clinical setting . e
single institution.
Participants and 62
Country
Study design Retrospective case series

Target condition

Identification of the primary tumour. Reference standard was any combination of clinical follow-up, endoscopy,

imaging findings and tumour resection with histopathologic confirmation.

Tests THC markers: TTF-1 and CDX2
Follow up Not reported
Proportion with
. 100%
adenocarcinoma
Prima: or
i Metastases

metastatic tumour?

Sample type

Cell block prepared from fine needle aspirate.

Notes

Scarpatetti-2002

Clinical setting Pateints with lung metastases who were identified from the pathology records of a single institution.
Participants and . . . X
82 patients (53 metastatic adenocarcinoma). Austria
Country
Study design Retrospective case series

Target condition

Primary tumour site (correlation with immunoreactivity). Reference standard was not reported, although the study
states that all primary tumours were proven.

Tests IHC markers: CK4, Cks, CK6, CK7, Ck8, Ck10, Ck13, Ck14, CK17, CK18, CK19 and CK20
Follow up Not reported.
Proportion with
P . 53/85 (62%) adenocarcinoma
adenocarcinoma

Primary or metastatic

Metastases
tumour?
Sample type Tissue from open or transbronchial biopsies as well as lobectomies
Notes

Shek-1996

Clinical setting

Patients presenting with cervical lymphadenopathy who were found to have germ cell tumours.

Participants and .

2 patients. Hong Kong
Country
Study design Case report

Target condition

Metastatic germ cell tumour. Reference standard was a combination of all diagnostic tests, a primary tumour was
histopathlogically confirmed in one case.
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Tests IHC markers: PLAP, MAK-6, S-100 . Serum tumour markers: beta-HCG, AFP.

Follow up Not reported

Proportion with
adenocarcinoma

None: both had germ cell tumours

Primary or metastatic

Metastatic
tumour?
Sample type Cell block made from fine needle aspirate of cervical lymph node.
Notes

Shimonishi-2000

Clinical setting

Patients with metastatic adenomacarcinoma of the liver identified from the pathology records of a single
institution.

Participants and Country

40 patients.Japan

Study design

Retrospective case series

Target condition

Identification of the primary site. Reference standard was not reported.

Tests IHC markers: CK7, CK19, CK8 and Ck20
Follow up Not reported
Proportion with
. 100%
adenocarcinoma
Primary or metastatic .
Metastatic
tumour?
Sample type Formalin fixed paraffin embedded tissue: obtained from surgical liver resection or autopsy.
Not Study also included patients with primary intrahepatic cholangiocarcinoma but these are not included in this
otes

evidence review.

Srodon-2002

Patients with brain metastases confirmed as metastatic carcinoma identified from the surgical pathology records of

Clinical setting

a single institution between 1990 and 2000.

Participants and .

75 patients. USA
Country
Study design Retrospective case series

Primary tumour organ of origin. Reference standard was the diagnosis obtained from review of clinical and

Target condition

radiological records of each patient

Tests IHC markers: TTF-1
Follow up Not reported
Proportion with

adenocarcinoma

22/75, all others were excluded from this evidence review.

Primary or metastatic

Metastases

tumour?

Sample type Tissue from brain biopsy
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Notes

Strickland-Marmol-2007

Clinical setti Consecutive patients with brain metastases from an adenocarcinoma primary, identified from the records of a
inical settin;
8 single institution.

Participants and Country 38 patients. USA

Study design Retrospective series
Target condition Identification of primary site. Reference standard not reported.
Tests THC markers: CK7, CK20 and CDX-2
Follow up Not reported
Proportion with
. 100%
adenocarcinoma

Primary or metastatic

Metastases
tumour?
Sample type Formalin fixed paraffin embedded tissue from brain metastasis.
Notes

Taweevisit-2003

Patients with craniospinal metastases identified from the pathology records of a single institution between

Clinical setting

1998 and 2002
Participants and Country 66 patients. Thailand
Study design Retrospective case series
Target condition Identification of the primary site.
Tests THC makers: CK7 and CK20.
Follow up Not reported
Proportion with

. Not reported

adenocarcinoma
Primary or metastatic .

Metastatic
tumour?
Sample type Tissue from brain metastasis
Notes

Torenbeek-1998

L. A Patients with adenocarcinomas of the urinary bladder, prostate, urachus, colon, cervix, ovary or endometrium. Cases
Clinical setting .
were selected from the records of a single pathology department.

Participants and .

122 patients. Netherlands.
Country
Study design Retrospective case series.
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Target condition

Identification of the primary tumour site. The primary tumour was confirmed using any combination of clinical,

radiological and histological evidence

Tests THC markers: CK7, E48, PSA, PSAP, CK20, Vimentin, OC125 and HER-2/neu
Follow up Not reported.
Proportion with
. 100%
adenocarcinoma
Primary or _ .
. Primary
metastatic tumour?
Sample type Formalin fixed paraffin embedded tissue
Notes
Tot-2002
Clinical setting Patients with primary or metastatic adenocarcinoma.
Participants and Studies reporting CK7 or CK20 immunoreactivity according to the primary site of adenocarcinoma. 35 papers were
Country included
Study design Review of diagnostic studies

Target condition

Correlation of CK7 / Ck20 immunoreactivity with primary tumour site. reference standard was not reported.

Tests THC markers: combinations CK7 and CK20 immunoreactivity

Follow up Not reported

Proportion with Review was specifically concerned with adenocarcinoma, but it is possible that some of the primary studies included
adenocarcinoma other tumours

Primary or metastatic

The proportion with metastatic tumours is reported for each tumour site. It ranged from 13% for the prostate to

tumour? 100% for lobular breast and biliary tumours.
Sample type Histopathology

Notes

Vang-2006

Clinical setting

Patients with primary ovarian mucinous tumours or metastatic mucinous tumours of other sites, identified from the

surgical pathology files of three institutions between 1978 and 2006

Participants and .

179 patients. USA
Country
Study design Retrospective case series

Target condition

Correlation between primary tumour and marker immunoreactivity. Reference standard diagnosis was

Tests THC markers: CK7, CK20 and all combinations of the two.
Follow up Not reported
Proportion with

. 100%
adenocarcinoma
Primary or 84/1 . (45%)

rima;

metastatic tumour? H179P Ty 454
Sample type Formalin fixed paraffin embedded tissue.
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Notes

Wauters-1995

Clinical setting Patients with metastatic ovarian tumours identified from the pathology records of a single institution

Participants and Country 37 patients.

Study design Retrospective case series
Target condition Identification of the primary tumour. Reference standard was the histopathological diagnosis
Tests THC markers: CK7, CK8 and CK20
Follow up Not reported.
Proportion with
. 100%
adenocarcinoma
Primary or metastatic .
adenocarcinoma
tumour?
Sample type Paraffin embedded tissue from ovarian metastases.
Not Patients in this study with primary ovarian cancer or with non-adenocarcinoma (N= metastases were exlcuded
otes

from the evidence review
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Cancer of Unknown Primary clinical guideline
10-1. Gene profiling to identify the primary
tumour in patients with provisional CUP or to

guide treatment decisions

confirmed CUP.

Last updated: 29 / 10 / 2009.

Short summary

Literature searches identified five tests using gene
profiling to identify the primary tumour tissue of
origin in patients with CUP. CupPrint and Pathwork
Tissue of Origin use oligonucleotide microarrays
measuring hundreds of genes. The others,
GeneSearch, Theros CancerType ID and miRview
Mets are real time RT-PCR assays, measuring
between 10 and 92 genes.

The classification accuracy of the tests exceeds 80%,
in validation of these tests on tumours of known
primary. There are no studies directly comparing the
diagnostic performance of these assays.

Two of the tests, CupPrint and GeneSearch, have
been used in patients with true CUP. In these
patients the molecular diagnostic tests produced a
putative tissue of origin in most cases, but the lack of
a primary tumour prevents the verification of these
diagnoses. The number of unclassifiable cases
ranged from 11% to 48%, often due to poor quality
RNA from tissue samples.

There was limited evidence about the impact of gene
profiles on treatment outcomes. One observational
study, and several case reports, suggested that gene
profiling could allow selective chemotherapy tailored
to the primary tissue of origin.

Rationale

Different tissues (e.g. breast, lung, prostate) display
different patterns of gene expression, with greater or
lesser expression of some genes in one tissue compared to
another. The individual pattern of expression of a panel
of genes can be regarded as a “signature” for that tissue.
Tumours (e.g. breast cancer, lung cancer, prostate cancer)
tend to share the same signature (or gene-expression
profile) as their tissue of origin.

Treatment of cancer is to a large extent governed by
knowledge of the organ or tissue from which the tumour

in those with

arises. In general, this classification is more important in
determining choice of treatment than the morphological
appearance of a tumour.

Morphological classification of unknown primary
cancer, (with additional immunohistochemical analysis),
provides some guidance about the nature of a tumour,
and allows informed speculation about the tissue of
origin, but by definition, a crucial determinant of optimal
therapy (identification of a definite primary site) is
lacking in confirmed CUP.

Gene-expression profiling of confirmed CUP may
identify a pattern which correlates strongly with a
particular tissue of origin, and this information may be
useful in selecting treatment approaches with a higher

success rate than treatment chosen based on
conventional factors (tumour morphology, tumour
distribution, tumour marker profiles). However,

validation of this approach is required before treatment
decisions in confirmed CUP can be reliably based on
gene-expression based classification.

In addition, gene-expression profiling could lead to
additional specific investigations and subsequent
detection of an otherwise unsuspected primary tumour.

Methods

STUDY TYPES
There was no restriction on study design.

TARGET CONDITION
Identification of primary tumour origin or of patients
likely to benefit from a given treatment.

PARTICIPANTS

For studies about gene expression the population was
people with provisional Cancer of Unknown Primary. For
studies about treatment directed by gene expression
profile the population was people with confirmed Cancer
of Unknown Primary in whom systemic therapy is being
considered
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INDEX TESTS

Gene-expression profiling either for identification of
putative primary tumours or to inform treatment
decisions.

REFERENCE STANDARD

In most of the diagnostic studies the reference standard
was histopathology confirming the primary tumour
location. In some studies patients with CUP did not have
confirmation of the primary tumour, in these cases the
reference standard was a combination of clinical data and
the histopathology of the metastasis.

STUDY SELECTION

The information specialist (SA) screened the original list
of papers. The reviewer (NB) then checked this list and
selected papers based on their title and abstract.

DATA EXTRACTION AND SYNTHESIS
Data were extracted into summary tables using the
Cochrane Review Manager program.

QUALITY ASSESSMENT
The QUADAS checklist for diagnostic studies was used to
check methodological quality.

HETEROGENEITY ASSESSMENT
There was no statistical analysis of heterogeneity.

Search results

The search identified 61 papers of which 19 were
included.

STUDY QUALITY

The included studies were either diagnostic development
papers or papers validating these tests in different groups
of patients. The validation of these assays is still in its
early stages, there is lack of a large study published by
authors independent from the test developers. The
published validation studies of the commercially available
tests included authors from the companies providing the
tests.

Summary of evidence

GENE EXPRESSION PROFILING FOR DIAGNOSIS

Assays for gene-expression profiling to determine the
primary site of cancer of unknown primary are
summarised in Table 10-1.1. Studies reporting test
development and validation in known primary tumours
are summarised in Table 10-1.2 and validation studies in
patients with CUP are summarised in Table 10-1.3.

Theros CancerType ID (Biotheranostics, USA)

The Theros CancerTypelD test is a real time RT-PCR
assay, using 92 genes to classify tumour samples into 32
tumour classes. The RT-PCR assay was developed from
an oligonucleotide microarray classifier (Ma et al, 2006).

Validation of the test using independent tumour samples
(not used in the development of the classifier) suggests an
accuracy of between 77% and 82% in the classification of
primary tumour tissue of origin (Li et al 2006; Ma et al,
2006)

The literature searches did not find any studies using this
test in patients with cancer of unknown primary, although
the gene expression database used to develop the test is
also the basis of the CupPrint test.

CupPrint (Agendia, Netherlands)

CupPrint is an oligonucleotide microarray using more
than 495 genes to classify tumour samples into one of 48
classes (Horlings et al, 2008). The test is derived from
the tumour database developed by Ma et al (2006). In
independent tumour samples of known primary the
CupPrint assay had a classification accuracy of 83%
(Horlings et al, 2008).

A number of small case series report the use of CupPrint
in patients with CUP (Bridgewater, 2006; Horlings et al,
2008; Huebner et al 2007). In most cases CupPrint
identified a putative tissue of origin, only 11% of cases
were unclassifiable. The CupPrint diagnosis was
consistent with the clinical and histopathological
diagnosis in between 48% and 75% of cases. There is
evidence however, from case reports, that a gene profile
tissue of origin at odds with the clinical picture is not
necessarily wrong.

GeneSearch (Veridex, USA)

The GeneSearch assay is a real time RT-PCR test
measuring ten genes. In initial validation, in a sample
of 48 metastatic tumours of known primary, GeneSearch
had a classification accuracy of 75% (Talantov et al,
20006).

The test developers (Talantov et al, 2006) identified a
putative tissue of origin in 8/11 (72%) patients with CUP.
This compares with 63/120 (52%) in a larger series of
patients with CUP in Varadhachary et al
(2008).Varadhachary et al (2008) also considered the
impact of genetic profiling on treatment outcome (see
next section).

Pathwork Tissue of Origin Test (Pathwork Diagnostics)

The Pathwork Tissue of Origin test is an oligonucleotide
microarray that measures more than 1500 genes to
classify tumours into 15 categories. Unlike the other
assays, this test requires fresh frozen tumour samples.
There was relatively little published literature about this
test and it is still in development. Dumur et al (2008)
compared the accuracy and repeatability of the Pathwork
TOO test in four labs Classification accuracy, for 60
tumour samples of known primary, ranged from 83% to
89%.

miRview mets (Rosetta Genomics, Israel)
This test is a real-time RT-PCR assays measuring 48
microRNAs to classify tumour samples into 22 tumour
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categories (Rosenfeld et al, 2008). Classifcation accuracy
was 86% in initial validation but there were no published
studies in patients with CUP.

TREATMENT BASED ON GENE EXPRESSION PROFILING

The case series reported by Varadhachary et al (2008)
included patients who started chemotherapy either before
or after their RT-PCR profiling test. This allowed a
comparison of treatment response rates between those
whose chemotherapy was selected with and without
knowledge of the gene profiling result (see Table 10-1.4).
Although numbers were small, better response rates were
seem when the gene expression profile informed the
treatment decision. Response rates were 11/42 (26%) for
patients treated without knowledge of the gene profile
compared with 9/20 (45%) for those treated with
knowledge of the profile. It appears that patients with
colon cancer profiles were largely responsible for the
observed increase in response rates.

Pentheroudakis et al (2008) conducted a systematic
literature review, and used indirect evidence to argue that
gene expression profiles do not predict treatment
outcomes. They calculated that genetic profiling studies
assigned colon and breast primaries in 12% and 15% of
cases respectively. Response rates and overall survival
from phase II chemotherapy trials in CUP, however, are
poorer than would be expected if these tumours
responded to chemotherapy like advanced breast or
colorectal cancer. Pentheroudakis et al (2008) suggest
that CUP may have different molecular/genetic traits to
metastatic cancer of known primary.

Several case reports (Bridgewater et al, 2006; Horlings et
al, 2008; Ismael et al, 2006; Totholl et al, 2005) suggest
that a genetic profile, at odds with the clinical
presentation, can influence treatment decisions and
potentially improve outcomes for patients.

Horlings et al (2008) describe a patient with CUP whose
genetic profile suggested metastatic breast cancer
although the clinical and histopathological evidence was
at odds with this diagnosis. Her treatment was changed to
a taxane based regimen, resulting in a partial remission.

Tothill et al (2005) reported a patient whose clinical
presentation and histopathology were consistent with
recurrent ovarian cancer. she was treated for ovarian
cancer although after two years a breast mass was
identified. Her gene expression profile suggested breast
cancer, and the authors argued that this diagnosis would
have altered her treatment plan.

Bridgewater et al (2006) reported that 11/20 patients in
their CUP series received palliative chemotherapy. Gene
expression profiling, however, suggested primary sites in
these patients and they could have received specific
chemotherapy directed to their primary tumour type.
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Table 10-1.1 Commercially available assays for gene expression profiling in CUP

(based on Ross and Mazumder, 2008)

CupPrint Theros CancerType Pat.hyvork Tissue of GeneSearch miRview mets

ID Origin Test

Comn.lerl.c al Agendia Biotheranostics Pathworks Diagnostics Veridex, LLC Rosetta.

organisation Genomics

Location Netherlands USA USA USA Israel

Platform cDNA microarray real time RT-PCR Ol}gonucleotlde real time RT-PCR real time RT-

microarray PCR

Platform source Arcturus GE/ Agilent quMan Applied Affymetrix quMan Applied Rosetta.
Biosystems Biosystems Genomics

Starting material FFPE FFPE Fresh/frozen tissue FFPE FFPE

No. of genes 495 92 more than 1550 10 48 miRNAs

profiled

Number of tumour 43 1 15 6 29

classes

Bioinformatic k-nearest neighbour k-nearest neighbour Proprietary Lmear'dlscrlmmant Bm:ar'y

strategy analysis decision tree

On the market . . . Yes

status Yes (centralised) Yes (centralised) Yes (decentralised) In development (centralised)

Development . Rosenfeld

studies Horlings (2008) Ma (2006) Dumur (2008) Talantov (2006) 2008)

Validation studies  Dragewater (2006), Nutting (2007), Li (2006) Varadhachary (2008)

Huebner (2007)

Abbreviations: cDNA, complimentary deoxyribonucleic acid ;FFPE, formalin-fixed paraffin-embedded tissue; RT-PCR, reverse transcriptase polymerase chain

reaction.

Table 10-1.2 Classification accuracy for tissue of origin in samples of known

primary
Commercial Tissue Tumour Training . Classification ~ Unclassifiable Publication
Study Test type N Test population
name sample classes population accuracy cases type
Theros 446 frozen tissue Independent se'ample
Ma et al Oligonucleotide CancerType samples of known of 112 FFPE tissue
o~ YP¢ EEPE 39 mp samples of known  92/112 (82%)  None reported Full
2006 microarray ID. primary tumour .
CupPrint (25% metastatic) primary tumour
. (30% metastatic)
. Independent sample
Ma et al 92 gene RT- Theros ::rfl f;:sz znf Erslili:n of 119 FFPE tissue
g CancerType FFPE 39 mp samples of known  98/119 (82%)  8/119 (7%) Full
2006 PCR primary tumour .
1D (25% metastatic) primary tumour
’ (30% metastatic)
Independent set of
Lietal 92 gene RT! Theros 57 tumour samples
- 0 0
2006 PCR ?SncerType FFPE 39 See Ma et al 2006 from known 44/57 (77%) 7/57 (12%) Abstract
primary
Chuifcaton 60 s samplesof Ranged flom  Between 6%
Dumuret cDNA Pathwork Fresh . . samp 86% t0 89% in  and 11% in
. 15 algorithm derived ~ known primary Full
al 2008 microarray TOO frozen four four
from 2039 tumour  tumour. Each . .
laboratories laboratories

samples: unclear
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Commercial Tissue Tumour Training . Classification ~ Unclassifiable Publication
Study Test type . Test population
name sample classes population accuracy cases type
what proportion four different
were metastatic. laboratories
84 patients with
Horlings et ¢cDNA . known primary o
al 2008 microarray CupPrint FFPE 48 See Ma et al 2006 tumour (80% 70/84 (83%) None reported Full
metastatic)
17 patients with Indepen@ent Sal’I'lple
- ‘ squamous cell of 16 patients with
Nutting et cDNA CupPrint  pepp carcinoma of oral  Sduamous cell 12/16 (75%)  6/39(15%)  Abstract
al 2007 microarray variant? cavity or carcinoma of oral
h oyha X cavity or
ypophary hypopharynx
260 carcinomas of  Independent sample
Talantov 10 gene RT- known primary of 48 metastatic o
etal 2006 PCR GeneSearch FFPE 6 (around 94% tumours (69% 36/48 (75%) None reported Full
metastatic) CUP)
0,
Fresh 253 tumour samples Independent sample 7rli/r§121 (86%) of
Rosenfeld MicroRNA miRview frozen P of 83 known p Ty
. 22 from known . tumours None reported Full
etal 2008  microarray mets and imary (Umours primary tumours correctl
FFPE p Y (27% metastatic) oy
classified
Fresh Independent sample
. 253 tumour samples of 65 known Data in Data in
Rosenfeld miRview frozen .
RT-PCR 22 from known primary tumours supplementary  supplementary Full
etal 2008 mets and .
FFPE primary tumours plus 15 from the paper paper
training set
Used 11 SAGE
libraries derived
Buckhaults from 62 tumour samples o
et al 2003 5 gene RT-PCR  none Frozen adenocarcinomas o of known primary 44/62 (71%) None reported Full
generate an 5 gene
tumour classifier.
Used 15 publicly Nine tissue samples RT-PCR results
available SAGE from for 7 of the 11
Demnis et 11 gene RT- libraries derived adenocarcinomas genes were
g none Unclear 6 from and the LNCaP consistent the Not applicable Full
al 2002 PCR .
adenocarcinomas to  prostate pattern
generate an 11 gene adenocarcinoma predicted by
tumour classifier. cell line. bioinformatics.
229 patients with
Tothillet cDNA known primary The training set was o
al 2005 microarray none FFPE 13 tumour (21% used 204/229 (89%) None reported Full
metastatic)
100 tumour samples Independent sample
Su et al Oligonucliotide from known of 75 tumour o o
2001 microarray none FFPE 11 primary tumour samples, (16% 64/75 (85%) 11/75 (15%)  Full
(none metastatic). metastatic)
Bloom et il_el:)ctle horesis Fresh lZZ(f;:enrtii]leth Unclear, it seems
P none P Y the training set was  63/77 (82%) None reported  Full
al 2006 plus mass frozen tumour (none used
spectrometry metastatic)
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Table 10-1.3 Classification accuracy for primary tumour tissue of origin in patients

with CUP
Study Test type Commercial Tissue Tumour Trammg Test population Classification accuracy Unclassifiable Publication
name sample classes population cases type
260
carcinomas
. of known  Independent sample o A
Talantov et 10 gene GeneSearch FFPE 6 primary of 11 patients with 8/.1 1. (72%) putative tissue of None reported Full
al 2006 RT-PCR origin
(around true CUP
94%
metastatic)
Varachadry 10 gene see Talatov Independent sample 63/120 (52%) - putative tissue
. . N
ctal 2008  RT.PCR GeneSearch FFPE 6 ot al 2006 ocf;JlPZO patients with of origin 57/120 (48%)
Independent sample
. of 16 patients with
Horlings et cDNA . See Ma et . . o Overall 4/38
al 2008 microarray CupPrint FFPE 48 al 2006 CUP, with primary  15/16 (82%) (11%) Full
tumour eventually
located by IHC
Independent sample
of 22 patients with ~ 13/22 (59%) consistent with
Horlings et  c¢cDNA . See Maet  true metastatic clinicopathologic suggestion,  Overall 4/38
al 2008 microarray CUPPTInt  FFPE 48 al 2006 CUP, without a 6/22 (27%) possibly consistent (11%) Full
primary identified  and 3/22 (14%) inconsistent.
by IHC
15/20 (75%) confirmed
. Independent sample clinical suspicion, in 5/20
Bridgewater CDNA CupPrint FFPE  48? See Ma et of 20 patients with ~ (25%) there was disagreement Not reported ~ Abstract
etal 2006  microarray al 2006 . .. .
true CUP with clinical / pathological
findings
13/27 (48%) CupPrint was
Independent sample concordant with clinical
Huebner et cDNA CupPrint ~ FFPE 482 SeeMact o7 patients with  findings. In 2/27 (7%) cases  12/27 (44%)  Abstract
al 2007 microarray al 2006 .
Ccup the CupPrint result was
thought unlikely.
229
patients 11/13 (85%) consistent with
with the most likely primary site or
. Independent sample . . .
Tothill etal 79 gene known . . sites (according to medical o
2005 RT-PCR None FFPE 5 primary of 13 patients with oncologist review of the 2/13 (15%) Full
cup e .
tumour clinical and pathological
21% evidence).
metastatic)

Abbreviations: IHC, immunohistochemistry;

Table 10-1.4 Treatment response rates according to gene expression profile (from

Varadhachary et al 2008)

Gene expression profile Chemotherapy, selected without knowledge of the gene profile Chemotherapy selected with knowledge of gene profile

Colon 2/12 (17%) 6/11 (55%)
Lung NSCLC 5/15 (33%) 2/4 (50%)
Pancreas 2/11(18%) 0/2 (0%)
Ovarian 2/4 (50%) 1/3 (33%)
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Gene expression profile Chemotherapy, selected without knowledge of the gene profile Chemotherapy selected with knowledge of gene profile

Total 11/42 (26%) 9/20 (45%)

Abbreviations: NSCLC, non small cell lung cancer.
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Cancer of Unknown Primary clinical guideline

10-1. Gene profiling to identify the primary

tumour 1n

patients with provisional CUP or to

guide treatment decisions in those with
confirmed CUP.

Last updated: 29 / 10 / 2009.

Characteristics of included studies

Bloom-2007

Clinical setting

Patients with known primary from any 6 primary sites (ovary, colon, kidney, breast, lung and stomach).

Participants and Country

Fresh frozen adenocarcinoma tumour samples from 77 patients representing 6 primary sites

Study design

Diagnostic study

Target condition

Primary tumour site. Tumour samples of known primary were included

Tests

2-D gel electrophoresis plus mass spectrometry.

Follow up

Not reported

Commercially available assay None

Bioinformatic strategy

Neural network classifier, to classify samples into one of 6 tumour types

Validation method

Unclear

Notes

Bridgewater-2006

Clinical setting

Patients with cancer of unknown primary, where standard investigation had failed to identify a primary tumour.

Participants and Country

FFPE samples from 20 patients. UK

Study design

Retrospective series.

Target condition

Identification of putative tissue of origin. The reference standard was a combination clinical and
histopathological data.

Tests Index test was CupPrint gene expression profile.
Follow up Not reported
Commercially available .
CupPrint
assay

Bioinformatic strategy

see CupPrint primary study.

Validation method

see CupPrint primary study.

Notes

Abstract only
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Buckhaults-2003

Clinical setting

tumour samples retrieved from the pathology tumour bank of a single institution.

Participants and Country

65 tumour samples of known primary. USA

Study design

Diagnostic study

Target condition

Identification of primary tumours. Only tumours with known primaries were included.

Tests Study used 11 SAGE libraries derived from adenocarcinomas to generate an 5 gene tumour classifier.
Follow up Not reported

Commercially available assay None

Bioinformatic strategy UMSA method.

Validation method

Independent set of 65 primary tumours.

Notes

Dennis-2002

Clinical setting

Test designed to identify tumour markers for use in patients with adenocarcinoma of unknown primary.

Participants and Country

Not applicable

Study design

Diagnostic test development study

Target condition

Tissue of origin of the primary tumour. Only tumours of known primary were included.

Tests RT-PCR using 11 genes.
Follow up Not applicable
Commercially  available

None
assay

Bioinformatic strategy

Hierarchical clustering

Validation method

Independent validation set of nine tissue samples from adenocarcinomas and the LNCaP prostate
adenocarcinoma cell line

Notes

Dumur-2008

Clinical setting

Tumour samples from patients with primary tumours of known origin

Participants and Country

2039 tumour samples used to develop classifier. 65 tumour samples used for validation.

Study design

Diagnostic study

Target condition

Identification of the primary tumour tissue of origin.

Proprietary classification algorithm derived from 2039 tumour samples: unclear what proportion were

Tests .
metastatic.
Follow up Not applicable
Commerciall; available
o Pathwork Tissue of Origin Test
assay

Bioinformatic strategy

Proprietary - using k-nearest neighbour
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Validation method Independent set of 60 tissue samples of known primary tumour.

Notes Four laboratories tested the same tumour samples, to estimate inter-laboratory agreement.

Horlings-2008

Clinical setting The test is designed to identify the primary tumour tissue of origin in patients with metastatic CUP

Participants Uses the tissue of of origin database described in Ma (2006). Validation set of 84 patients with known primary tumour (80%
and Country metastatic), 16 patients with provisional CUP (primary eventually diagnosed using IHC) and 22 cases of true CUP

Study design  Diagnostic test development and validation study

Target

i;l't' Primary tumour tissue of origin. Reference standard was combination of histopathology, IHC and clinical findings.
condition
Tests Oligonucleotide microarray.
Follow up Not reported
Commercially i

. CupPrint
available assay
Bioinformatic . .

k-nearest neighbour (48 possible tumour classes).

strategy
Validation . . ..

thod Independent sample of 84 samples from unknown primary tumours, and 38 with provisional or true CUP.
me
Notes

Huebner-2007

Clinical setting Patients in a randomised trial of chemotherapy for CUP - adenocarcinoma or undifferentiated carcinoma
Participants and . .
P 27 patients with CUP. Germany
Country
Study design Diagnostic test validation

.. Identification of the primary tumour tissue of origin. Reference standard was the clinical and immunohistochemical
Target condition . . .
information for each patient

Tests CupPrint oligonucleotide microarray
Follow up Not reported
Commercially .

CupPrint

available assay

Bioinformatic strategy see CupPrint primary study

Validation method Independent sample

Notes

Ismael-2006

Clinical
i A 26-year-old woman presenting with abdominal pain since the beginning of her pregnancy.
setting
Participants .
1 patient. USA
and Country
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Study design  Case report

Target
8 . Identification of the primary tumour tissue of origin.
condition
Test CupPrint oligonucleotide microarray. Other tests included endoscopy of the oesophagus, stomach, and duodenum Repeated
ests
abdominal ultrasonography showed multiple hepatic metastases. Immunohistochemistry was CK7+ and CK20 negative

Follow up

Commercially

available CupPrint

assay

Bioinformatic .

Not applicable
strategy
Validation Not applicabal
ot applicabale

method PP

Notes
Li-2006

Clinical setting Patients with cancer of unknown primary

Participants and Country 57 tumour samples. Frozen and FFPE tissue. USA

Study design Diagnostic test validation

Target condition Identification of primary tumour tissue of origin. Reference standard was not reported.
Tests 92 gene RT-PCR (Theros CancerType ID).

Follow up Not applicable

Commercially available assay Theros CancerType ID

Bioinformatic strategy See primary Theros CancerType ID reference
Validation method See primary Theros CancerType ID reference
Notes Abstract only. Unclear how CUP primary tumour was diagnosed.
Ma-2006
Clinical Lo . e . . . . -
i Test is aimed at identifying the primary tumour in patients with metastases of unknown origin.
setting
Partici ¢ 578 tumour samples, either frozen (N=466) or formalin fixed and paraffin embedded (N=112). Samples were from 75% primary
articipants
P and 25% metastatic tumours. Tumour samples were obtained from at least four institutions: three commercial vendors and one
and Country

hospital.

Study design  Diagnostic study

Target The aim of the test was to classify tumours into one of 39 classes. Reference standard was full pathological workup including
condition H&E staining and immunohistochemistry when necessary.
Test Candidate genes for an RT-PCR assay were selected using a custom-designed 2000 gene oligonucleotide microarray. The 92
ests
gene RT-PCR assay was developed using genes identified by the microarray analysis.
Follow up Not applicable.
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Commercially

available Theros CancerTYPE ID. The microarray tumour database is licensed by Agenia for their CupPrint tumour classifier.
assay

.. . For the microarray K-nearest neighbour (KNN) classification using 979 genes was used to classify tumours, The KNN classifier
Bioinformatic . .. .

trat was developed using a training set of 466 frozen tumour samples. Candidate genes for the RT-PCR assay were selected on the
strate

8y basis of a genetic algorithm (Ooi and Tan, 2003)

Validation The microarray classifier was verified by the study authors using an independent set of 112 tumour samples, (not used to
method develop the classifier). The RT-PCR assay was also verified using a set of 119 FFPE samples.
Notes For some tumour types there were only 5 tumour samples.

Nutting-2007

The study was designed to test CupPrint in patients with squamous cell carcinoma (SCC) of the mouth or

Clinical setting hypopharyn
X

Participants and Country 39 tumour samples of oral cavity or hypopharynx tumours. UK

Study design Diagnostic test development/validation study

Target condition Distinction between oral cavity or hypopharynx SCC. All primary tumours were known
Tests CupPrint oligonucleotide microarray

Follow up Not reported

Commercially available CupPrint

assay

Bioinformatic strategy 16 samples used for training

Validation method Independent set of 16 samples used for validation

Notes

Pentheroudakis-2008

.. . The review included: clinical trials of chemotherapy in CUP, studies of primary tumours identified at autopsy in patients
Clinical setting K K . . ..
diagnosed with CUP and studies of gene expression profiling in CUP.

Participants and 12 autopsy studies, 4 gene profiling studies and 14 phase II clinical trials of chemotherapy in CUP. Randomised trials of
Country chemotherapy for metastatic cancer of known primary are also included for comparison

Study design Review

Target condition Identification of the primary tumour site.

The distribution of tumours identified at autopsy compared with the distrubution of primary sites identified by gene

Tests . .

expression profiling.
Follow up Not applicable.
Commercially

B CupPrint, Genesearch
available assay

Bioinformatic . . .
See CupPrint, Genesearch primary studies

strategy

Validation . . .
See CupPrint, Genesearch primary studies

method

Notes
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Rosenfeld-2008

Clinical setting Test is aimed at identifying the primary tumour in patients with metastases of unknown origin.

Participants and 235 tumour samples for training set and an additional 65 for validation. Both fresh frozen andFFPE samples were
Country included.

Study design Diagnostic study

Target condition

Tissue of origin of the primary tumour. Primary tumour site was known in all cases

Tests MicroRNA microarray (48 miRNAs) used to classify samples into 22 tumour categories.
Follow up Not applicable
Commercially

available assay

miRview mets

Bioinformatic strategy

Binary decision tree

Validation method

Independent validation set of 65 tumour samples and 15 of the training tumour samples were subjected to RT-PCR
using a subset of the 48 miRNAs

Notes

Su-2001

Clinical setting

The test was designed to classify adenocarcinomas according to their tissue of origin

Participants and Country 100 tumour samples were included for training and 75 for validation. FFPE tissue in all cases.

Study design

Diagnostic study

Target condition

Primary tumour tissue of origin. Only tumours of known primary were included.

Tests

Oligonucleotide microarray.

Follow up

Not applicable

Commercially available assay None

Bioinformatic strategy

Support vector machine (SVM) classifier (11 possible tumour classes)

Validation method

Independent set of 75 tumour samples.

Notes

Talantov-2006

Clinical setting

Test was designed to identify the primary tumour tissue of origin in patients with CUP.

Participants and Country

Study design

Diagnostic test development and validation study.

Target condition

Primary tumour tissue of origin. Reference standard was not reported for patients with CUP

Tests

10 gene RT-PCR.

Follow up

Not reported.

Commercially available assay GeneSearch

Bioinformatic strategy

Validation method

Idenpendent validation samples of 48 patients (11 patients with CUP).
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Notes

Tothill-2005

Clinical setting Test was designed to identify the primary tumour tissue of origin in metastatic CUP.

Participants and . . . .
FFPE tumour samples from: 229 patients with known primary tumour (21% metastatic), 13 cases of true CUP

Country

Study design Diagnostic test development study.

Primary tumour tissue of origin. In cases with CUP the reference standard was the most likely primary site or sites

Target condition
& (according to medical oncologist review of the clinical and pathological evidence).

Tests c¢DNA microarray classifier (13 possible tumour classes)
Follow up Not reported
Commercially

None

available assay

Bioinformatic .
SVM classifier.
strategy
Validation
Validation in an independent sample of 13 patients with CUP.
method
Notes

Varadhachary-2008

Clinical setting FFPE tumour samples of patients CUP collected retrospectively from a single institution.

Participants and Country 120 patients. USA

Study design Case series, diagnostic test validation study,

Identification of the gene expression profile tissue of origin. Reference standard was clinical and pathological

Target condition
data.

Test Veridex GeneSearch, RT-PCR assay. Response to chemotherapy was also recorded, according to gene expression
ests

profile
Follow up Some follow up data were available for response to treatment, but the follow up period was not reportedl
Commercially available GeneSearch
assay
Bioinformatic strategy see GeneSearch primary reference
Validation method see GeneSearch primary reference
Notes
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Cancer of Unknown Primary clinical guideline

11. Bronchoscopy versus video-assisted thoracic
surgery for the diagnosis of intra-pulmonary
nodules not amenable to percutaneous biopsy in
patients with undefined primary cancer.

Last updated: 30 / 10 / 2009.

Short summary

Evidence from case series suggests that
bronchoscopy can yield a diagnosis in approximately
64% of patients with suspected lung metastases.

Evidence about the diagnostic yield of video-assisted
thoracic surgery (VATS) was limited to one case
series, reporting a 100% yield of tissue adequate for
diagnosis in patients with lung metastases.

Both these estimates come from series which
selected patients with proven lung metastases, and
probably overestimates the diagnostic yield of both
procedures in practice.

There was little evidence was about the
complications of VATS or bronchoscopy for the
diagnosis of suspected lung metastases. Evidence
from literature reviews suggests that both
procedures carry a risk of complications. For
example the reported rates of perioperative mortality
were between 1 and 2% for VATS compared with 0.1
to 0.2% for bronchoscopy.

Rationale

The lung is a common site for metastatic malignancy.
Most intra-pulmonary metastases are due to common
cancers, including primary lung cancer, colorectal
(sometimes solitary), breast (often with effusion), and
renal cell (often large or “cannonball”). Rarer tumours
metastasising to lung include thyroid (usually multiple),
testicular, melanoma, osteo-sarcoma and
choriocarcinoma. Cavitating metastases are most likely to
be of squamous cell type. Although these patterns can be
helpful in directing attention to candidate primary sites,
in the absence of an identified primary, (or a more
accessible site of metastatic disease) it is logical to seek to
obtain tissue from the parenchymal lung deposits.
Bronchoscopy is the investigation of choice for
patients with intra-pulmonary nodules who have clinical
features to suggest either endobronchial involvement

with tumour (lung collapse or significant haemoptysis),
or central node involvement. In both these cases there is
a significant chance of visualising tumour and obtaining
tissue by forceps biopsy.

Percutaneous biopsy is the investigation of choice
when intrapulmonary tumour deposits are sufficiently
large, and sufficiently close to the chest wall to allow this
to be performed safely.

Where intra-pulmonary nodules are the sole finding,
bronchoscopy is less likely to visualise tumour and the
likelihood of a positive biopsy is correspondingly reduced.
In this group of patients it is necessary to define whether
bronchoscopy and biopsy is worthwhile, in terms of
diagnostic yield, or whether video-assisted thoracic
surgery (VATS) and lung biopsy is superior.

Methods

STUDY TYPES
There was no restriction on study design.

TARGET CONDITION
The diagnostic yield (true positive rate) for lung
metastases.

PARTICIPANTS

Patients with undefined primary cancer (without
histology, and without a strong presumptive diagnosis
of primary lung cancer) presenting with intra-pulmonary
nodules not easily accessible for percutaneous biopsy.

INDEX TESTS

Bronchoscopy (and its ancillary procedures: biopsy and
cytology), video-assisted thoracic surgery and biopsy
(VATS).

REFERENCE STANDARD

This review was concerned with diagnostic yield of
bronchoscopy and VATS, rather than their sensitivity or
specificity. It was assumed that the combination of either
procedure with biopsy and histopathology was 100%
specific with unknown sensitivity.
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STUDY SELECTION

An initial list of studies was selected by SA. NB then
selected potentially relevant studies from this list on the
basis of their title and abstract. These studies were
ordered and each paper was checked against the inclusion
criteria.

DATA EXTRACTION AND SYNTHESIS

Two reviewers (NB and AM) extracted data. Only
published data were included and authors were not
contacted. Data about diagnostic yield were extracted into
tables, and where individual results were combined to
give an average diagnostic yield for each procedure.

QUALITY ASSESSMENT
Study quality was assessed by one reviewer (NB) using
the QUADAS checklist for diagnostic studies,

incorporated in Cochrane Review Manager software.

HETEROGENEITY ASSESSMENT
There was no statistical analysis of heterogeneity.

Search results

The literature search identified 103 studies and six were
included. In the absence of good evidence about
complications associated with VATS and bronchoscopy
in these six case series, a high level search of MEDLINE
for reviews of complications was done and two additional
review papers were included.

STUDY QUALITY

All the included case series were retrospective. These
series also tended to select only patients with confirmed
metastases which could bias their estimates of the
diagnostic usefulness of bronchoscopy or VATS.

Summary of evidence

DIAGNOSTIC YIELD

Diagnostic yield of bronchoscopy

In five case series bronchoscopy was done for diagnosis
of suspected lung metastases in a total of 431 patients
(Argyro et al, 1994; Diaz et al, 2003; Mohsenifar et al
1978; Oshikawa et al, 1998; Poe et al, 1985). A lesion or
other abnormality was visible on bronchoscopy in 45%
of these patients. The overall diagnostic yield of
bronchoscopy was 65%, in three series with a total of 252
patients. The overall diagnostic yield of bronchoscopic
biopsy was 46% in four series with 311 patients. The yield
of bronchoscopic brush cytology was 44% (4 studies, 263
patients) and the corresponding yield of washing cytology
was 35% (4 studies, 310 patients).

Three of the series reported the results of bronchoscopy
separately for patients presenting with solitary or
multiple nodules on chest X-ray (Argyros et al, 1994; Diaz
et al, 2003; Poe et al, 1985). It was unclear, however,

whether pulmonary nodules were the sole finding. A
lesion or other abnormality was visible on bronchoscopy
in 44% of these patients. The overall diagnostic yield of
bronchoscopy was 64%, in two series with a total of 112
patients. Only Diaz et al (2003) reported the individual
diagnostic yield of biopsy, brushing cytology and washing
cytology: 56%,44% and 40% respectively in a series of 88
patients.

One of the studies (Poe et al 1985) calculated the
sensitivity and specificity of fibreoptic bronchoscopy.
Bronchoscopy had a sensitivity of 67% and corresponding
specificity of 100%.

Most of the included studies retrospectively selected only
patients with proven metastases, thus the prevalence of
lung metastases in these series was very high, ranging
from 86% to 100%. In patients with only a presumptive
diagnosis of lung metastases, the corresponding
prevalence of lung metastases and diagnostic yield of
bronchoscopy could be lower.

Diagnostic yield of VATS

Lin et al (1999) performed VATS for diagnosis of
pulmonary metastases in 78 patients when percutaneous
needle biopsy was unfeasible or unsuccessful. They
reported a that VATS resection obtained adequate tissue
for diagnosis in all cases. Again this was a series where
only patients with confirmed metastases were
retrospectively selected, so in patients with only
suspected metastases the diagnostic yield could be lower.

COMPLICATIONS

Complications of bronchoscopy

None of the included case series reported complications
associated with bronchoscopy. Geraci et al (2007)
reviewed complication rates in 107969 flexible fibreoptic
bronchoscopy procedures reported in the literature. The
rate of complications of local anaesthesia ranged from
0.3-0.5%; hypoxaemia 0.2-21%; arrhythmia 1-10%; post-
biopsy bleeding 0.12-7.5%; pneumothorax or
pneumomediastinum 1-6%; fever 0.9-2.5% and mortality
0.1-0.2%.

Complications of VATS

In the diagnostic VATS series reported by Lin et al (1999)
there were no major complications or conversions to
thoracotomy in the 78 included patients. Imperatori et
al (2009) reviewed the literature about complications in
patients undergoing VATS for diagnosis or treatment.
Peri-operative mortality occurred in between 1 and 2% of
procedures, other complications included: prolonged air
leak (3 to 6%), conversion to thoracotomy (8% to 11%),
port site recurrence (0.3 to 0.6%) and post-operative
bleeding (0.5 to 1.9%)

EXISTING NICE GUIDANCE

The current NICE clinical guideline on the diagnosis and
treatment of lung cancer (2005) recommends that,
following chest CT, bronchoscopy should be performed
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for the diagnosis of indeterminate central pulmonary
nodules in patients who are able and willing to undergo
the procedure. Surgical biopsy should be performed for
diagnosis where other less invasive methods of biopsy
have not been successful or are not possible.

These recommendations were based on evidence
suggesting a relatively high sensitivity (around 88%) for
bronchoscopy and its ancillary procedures in the
detection of central bronchogenic carcinoma. The
complication rate of bronchoscopy was not reported. The
evidence was mixed for the accuracy of video assisted
thoracic surgery in the diagnosis of solitary pulmonary
nodules (sensitivity ranged from 41 to 100%), but
suggested a moderately low complication rate.
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Table 11.1 Diagnostic yield and complications of bronchoscopy - regardless of

presentation

Study

Population

Prevalence Lesion visible
of lung on
metastases bronchoscopy

Overall

diagnostic

yield

Diagnostic
yield
biopsy*

yield
brush
cytology

Diagnostic Diagnostic

yield
washing
cytology

bronchoscopy

related
mortality

bronchoscopy
related morbidity

Diaz 2003

Patients with
suspected lung
metastases
(eventually
confirmed)

113

113/113

0,
(00 S7M3(50%)

82/113
(73%)

69/113
(61%)

57/113
(50%)

50/113
(50%)

not reported

not reported

Oshikawa
1998

Patients with
suspected lung
metastases
(eventually
confirmed)

65

65/65

0,
Qoovey  45/65(70%)

not
reported

not
reported

not
reported

not
reported

not reported

not reported

Agyros
1994

Patients with
known
malignancy and
pulmonary
symptoms or
abnormal chest X-
ray

111

Not

0,
reporied  24/111 (40%)

not
reported

27775

0,
(36%) 1/8 (13%)

1/55 (2%)

not reported

not reported

Poe 1985

Patients with
known
malignancy and
abnormal chest X-
ray, or patients
presenting with an
abnormal chest X-
ray and suspected
metastases (later
confirmed)

105

90/105

0,
(86%) 33/105 (31%)

60/105
(57%)

brush or

washing
40/105

(38%)

41/105
(40%)

brush or
washing
40/105
(38%)

not reported

not reported

Mohsnifar
1978

Patients with
suspected lung
metastases
(eventually
confirmed)

37

37/37

0,
Qoo 14B769%)

20/37
(54%)

7/18
(39%)

17/37
(46%)

17/37
(46%)

not reported

not reported

Geraci
2007

Studies reporting
complications of
bronchoscopy
(107969
procedures
included)

not
reported

0.1-0.2%

complication of local
anaesthesia was
0.3-0.5%; hypoxaemia
0.2-21%; arrhythmia
1-10%; post-biopsy
bleeding 0.12-7.5%;
pneumothorax or
pneumomediastinum
1-6%; fever 0.9-2.5%

Total

431

193/431
(45%)

162/255
(64%)

144/311
(46%)

115/263
(44%)

108/310
(35%)

* Combines biopsy of visible endobronchial lesions and transbronchial biopsy under fluoroscopic guidance.
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Table 11.2 Diagnostic yield and complications of bronchoscopy in patients

presenting with solitary or multiple nodules on chest X-ray

Diagnostic Diagnostic

Prevalence Lesion visible Overall Diagnostic . . bronchoscopy bronchoscopy
: . s yield yield
Study Population N  oflung on diagnostic yield . related related
metastases bronchoscopy yield biopsy* brush washing mortality morbidity
cytology  cytology
. Patients with suspected lung
Diaz 88/88 o 60/88 49/88 39/88 35/88
2003 metastases (eventually 88 (100%) 39/88(44%) (68%) (56%) (44%) (40%) not reported not reported
confirmed)
Patients with known
Agyros malignancy and pulmonary Not o not not not not
1994  symptoms or abnormal chest “ reported 19/43 (44%) reported  reported reported reported notreported - not reported
X-ray
Patients with known
malignancy and abnormal
Poe chest X-ray, or patients Not 12/24 not not not
1985  presenting with an abnormal 2 reported Not reported (50%) reported reported reported notreported - not reported
chest X-ray and suspected
metastases (later confirmed)
72/112 49/88 39/88 35/88
0, - -
Total 155 58/131 (44%) (64%) (56%) (44%) (40%)

Table 11.3 Diagnostic yield and complications of video-assisted thoracic surgery

(VATS)

. Prevalence Diagnostic Peri-operative Prolonged Conversion Port site Postoperative
Study Population N of lung . . . .
yield mortality air leak recurrence bleeding
metastases thoracotomy
Patients undergoing VATS for diagnosis
of suspected lung metastases when
. percutaneous biopsy was unsuccessful or 78/78 78/78 o o o
Lin 1999 unfeasible. Lesions were in the outer 8 (100%) (100%) 0/78 (0%) NR 0/78 (0%) 0/78 (0%) N.R
third of the parenchyma and less than
3cm in diameter.
No
intraoperative
1 0,
;r(r)lg;rfltorl dz:itcl)ls:erative 2?";Oin 4 8%to 11% 82"? :g 3 0.5% to 1.9%
. Studies reporting VATS complications - N.R. N.R. pertope e in 2 studies o in 2 studies
literature mortality was 1 studies (N=731) studies (N=NR,)
review t02%in2 (N=N.R.) (N=1772) o
studies
(N=2451)

Abbreviations: N.R. not reported,
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Cancer of Unknown Primary clinical guideline

11. Bronchoscopy versus video-assisted thoracic
surgery for the diagnosis of intra-pulmonary
nodules not amenable to percutaneous biopsy in
patients with undefined primary cancer.

Last updated: 30 / 10 / 2009.
Characteristics of included studies

Argyros-1994

.. . Patients with extra pulmonary malignancy receiving a fibreoptic bronchoscopy for suspected lung metastases at a single
Clinical setting L
institution between 1987 and 1991.

Participants and .
111 patients. USA
Country

Study design Retrospective case series

Target condition Diagnostic biopsy rate.

Fibreoptic bronchoscopy with endobronchial biopsy, transbronchial biopsy, brush biopsy, bronchial wash, transbronchial

Tests
needle biopsy and flow cytometry.
Follow up Not reported.
Notes Includes only patients with confirmed primary tumours. Did not exclude haematological malignancies.
Diaz-2003
Clinical Patients referred to a single bronchoscopy unit between 1993 and 2000 due to abnormal chest X-ray, and confirmed primary
inical
i tumour (or confirmed extra pulmonary metastases in the case of unknown primary tumour). Patients with bronchogenic
settin;
8 carcinoma, haematological malignancy and uncontrolled oesophageal or larynx carcinoma were excluded.
Participants
and 153 patients. 11/153 had CUP. Spain
Country
Study . .
. Retrospective case series.
design
Target Diagnostic yield. All cases were histopathologically or cytopathologically proven: (washing 44%, brushing 50%, endobronchial

condition biopsy 61%, surgery 11% and postmortem 17%)

Test Fibreoptic bronchoscopy (Oympus BF-T30 or BF-P20), brush cytology, washing cytology, bronchial biopsy in patients with visible
ests
endobronchial lesions and transbronchial biopsy under fluoroscopic guidance.

Follow up

Notes
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Geraci-2007

Clinical setting Patients receiving fibreoptic bronchoscopy for any indication

Participants and Country Evidence from 107969 flexible fibreoptic bronchoscopy procedures was included.

Study design Literature review

Target condition Complications related to fibreoptic bronchoscopy
Tests Fibreoptic bronchoscopy.

Follow up

Notes Italian language paper.

Imperatori-2009

.. . A case series of 1093 VATS procedures between 1996 and 2008 at a single institution. A literature review of other case
Clinical setting . ..
series (24 papers) is included.

Participants and
P 1093 procedures (num ber of patients not reported). Italy
Country

Study design Case series and expert review of the literature.

. Peri-operative complications: overall morbidity and mortality, prolonged air leak, bleeding, infection, pain, port site
Target condition .
tumour recurrence, and conversion to thoracotomy

Tests VATS for biopsy or with curative intent.
Follow up Not reported: case series reports perioperative morbidity (the perioperative period is not defined further)
Notes

Lin-1999

Patients who recived VATS wedge resection of pulmonary metastases at a multiple hospitals between 1991 and 1998. Inclusion
Clinical criteria for VATS were: control of the primary tumour, no evidence of extra-pulmonary metastases, lesions in the outer third of
setting the parenchyma, fitness for surgery and lesions of less than 3 cm in diameter. Lesions were identified and localised using high
resolution CT.

Participants . . . . . . .

d 177 patients: VATS for diagnosis 78 patients (percutaneous biopsy was unfeasible or unsuccessful). VATS for therapeutic or
an . . .

curative intent in 99 patients. USA, ITALY and HONG KONG.
Country
Study . .
. Retrospective case series.

design
Target Yield of tissue adequate for diagnosis. Perioperative mortality and major complications. Conversion to thoracotomy. Survival.

condition Intercostal or port site tumour recurrence.

VATS, lesions were excised stapled wedge resection using endoscopic stapling devices. Some patients received a combination of
Tests the Nd:YAG laser and endoscopic stapling. A 1-cm gross margin was obtained and frozen sections were performed to confirm a
disease free staple line.

Follow up Mean follow up interval was 37 months.

Notes
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Mohsenifar-1978

Clinical
i Patients with confirmed extrapulmonary primary tumours with pulmonary nodules on chest X-ray.
setting
Participants .
37 patients. USA
and Country
Study design  Retrospective case series.
Target
g. . Diagnostic yield.
condition
Test Fibreoptic bronchoscopy with forceps biopsy, brush cytology, and washing cytology. Sputum specimens were collected before
ests
bronchoscopy. Lesions not visible on bronchoscopy were biopsied with fluoroscopic guidance.
Follow up Not reported.
Notes Old paper: lesions identified on chest X-rays (CT not mentioned).

Oshikawa-1998

Patients with cytologically or histologically confirmed metastatic disease who received fibreoptic bronchoscopy at a single

Clinical setting ., = |
institution.
Participants .
65 patients. Japan.
and Country
Study design Retrospective case series.
Target Visibility of lesions on bronchoscopy, diagnostic yield. Cases with no bronchoscopic findings were diagnosed with:
condition transbronchial lung biopsy (13), autopsy (4) and 3 by percutaneous US guided biopsy.
Tests Fibreoptic bronchoscopy with transbronchial tumour biopsy.
Follow up Not reported
Notes

Poe-1985

Patients with either: 1) a history of extra-pulmonary malignancy and an abnormal chest X-ray or 2) patients presenting with chest

Clinical
. X-rays susgesitve of malignancy, later confirmed as metastases. Patients were referred to any of five hospitals between 1979 and
settin;
8 1984.
Participants
and 102 patients (105 bronchoscopies). 4 patients had CUP. USA
Country
Study . .
. Retrospective case series.
design
Target . A
8 . Diagnostic yield and accuracy of bronchoscopy.
condition
Test Fibreoptic bronchoscopy with various ancillary procedures (not in all cases): transbronchial biopsy, brush cytology, washing
ests
cytology, fluoroscopy and forceps biopsy.
Followup  Not reported.
Notes Old case series: chest X-rays not CT identification of lesions.
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Cancer of Unknown Primary clinical guideline

12. Cytological examination of ascitic fluid versus
histological examination of malignant peritoneal
tissue for ascites in patients with unknown

primary tumour

Last updated: 27 / 10 / 2009.

Short summary

Cytomorphology had a very low rate of definitive
diagnosis of primary tumour site in malignant
effusions of unknown origin. When combined with
immunocytochemistry the reported rates increased
to between 57% and 87%. In comparison
histopathology plus immunohistochemistry had a
diagnostic rate between 93% and 97%.

There was no data about complications of cytology.
Percutaneous core biopsy was associated with minor
local bruising and discomfort. Minor complications
were reported in less than two percent of
laparoscopies from four series with 1284 patients
(including cases with non-malignant aetiology).
Major complications occurred at a rate of less than
one percent, although Chu et al (1994) reported
intestinal perforation due to laparoscopy in six
percent of patients with peritoneal tuberculosis.

Percutaneous core biopsy had to be repeated in three
to seven percent of cases due to sample inadequacy.

There was no useful data on the duration of
diagnostic process. One study (Karoo et al, 2003)
reported that the hope placed in cytology for the
definitive diagnosis delayed radiological imaging by
up to 5 days in patients with false negative cytology
results.

In summary there is low quality evidence that
percutaneous core biopsy has better rate of definitive
diagnosis than cytology, possibly at the cost of minor
local bruising and discomfort. It is debatable
whether the patient groups from the percutaneous
core biopsy studies and those from the cytology
studies are sufficiently similar to allow direct
comparisons.

Rationale

Ascites is a common manifestation of Cancer of Unknown
Primary involving the peritoneum. Some patients have

definite peritoneal or omental-based metastases which
are amenable to percutaneous cutting needle biopsy
under ultrasound control. Others have no (or minimal)
bulk tumour, but instead have diffuse peritoneal disease
which causes the ascites. Tumour cells shed from the
peritoneal disease can commonly be detected in the
ascitic fluid. It is common practice to examine cells
obtained from ascitic fluid, and sometimes a diagnosis
can be made on this basis. When there are inadequate
numbers of malignant cells in the ascitic fluid, no
diagnosis can be made, and a formal biopsy requiring
laparoscopy is required. In some instances the accuracy
of the diagnosis which can be made on cytology alone is
insufficient, and once again, formal laparoscopic biopsy is
required.

It is necessary to determine whether the diagnostic
yield from a simple procedure, ascites cytology, is
adequate, or whether formal biopsy, either by
laparoscopy or percutaneous biopsy, is superior.
Answering this question may allow the diagnostic
pathway to be shortened if ascitic cytology is adequate,
or may accelerate the decision to perform a biopsy if
cytology is sub optimal.

Methods

STUDY TYPES
Any study design.

TARGET CONDITION
Identification of the primary tumour site.

PARTICIPANTS
Patients presenting with malignant ascites of unknown
origin. Studies of patients presenting with any ascites of
unknown origin, or patients with malignant ascites and
known primary tumour were included for background
information.

INDEX TESTS
Cytology of ascitic fluid.
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REFERENCE STANDARD

Histological examination of malignant peritoneal tissue
obtained through percutaneous core biopsy or
laparoscopic biopsy.

STUDY SELECTION

An initial list of studies was selected by the information
specialist (SA). One researcher (NB) the selected
potentially relevant papers from the list, based on their
titles and abstracts. These papers were ordered and each
one was checked against the inclusion criteria.

DATA EXTRACTION AND SYNTHESIS

One reviewer (NB) extracted data. Only published data
were included and authors were not contacted. Outcomes
were summarised in tables, but not combined in
statistical

QUALITY ASSESSMENT

The study design was noted. Observational studies were
classified as prospective or retrospective. Study quality
was assessed using the QUADAS checklist.

HETEROGENEITY ASSESSMENT
Differences between studies were noted,
heterogeneity was not investigated statistically.

but

Search results

The literature search found 55 potentially relevant
studies, and 12 other studies were identified from the
reference lists of included papers. 20 studies were
included in the review.

Evidence was from observational studies and relatively
few patients had ascites of unknown origin. Evidence
about immunocytochemistry came from studies which
combined malignant effusions. The histological evidence
came largely from percutaneous core biopsy in women
with peritoneal carcinomatosis. There was a complete
lack of data about histology in men with malignant ascites
of unknown origin, and about laparoscopy for the
diagnosis of unknown primary.

Six studies report included only patients with unknown
primary after initial diagnostic work up. One study
included only patients with malignant ascites of unknown
origin (Ringenberg, 1989), two studies malignant
effusions of unknown origin (Mottolese et al 1988;
Mottolese et al, 1992; Pomjanski et al 2005) and two
studies women with peritoneal -carcinomatosis of
unknown origin (Hewitt et al, 2007; Spencer et al, 2001).

Retrospective reviews of malignant ascites were included
for prior probabilities of primary tumour sites
(Ayantunde and Parsons, 2007; DiBonito, 1993; Jha et
al 2006; Sears, 1987) or data about diagnostic accuracy
of immunocytochemistry (Longatto-Filho et al, 1997; )
Studies reporting cytology (Gerbes et al, 1991; Karoo et
al.,, 2003; Motherby, 1999; Metzgeroth et al, 2007) or

laparoscopy (Chu et al, 1994; Orlando, 1996;Yoon et al
2007) to diagnose malignancy (but not the site of the
primary tumour) in patients with ascites were included
for information about complications.

STUDY QUALITY

No studies directly compared cytology and histology in
the same group of patients, with consistent use of a
reference standard diagnostic test. All studies were
observational studies: of which 3/20 (15%) were
prospective.

Summary of evidence

In a UK series of patients presenting with ascites, 35%
of cases were found to have malignant aetiology (Karoo,
2003).

In women with malignant ascites, primary tumours of the
ovary, endometrium or other gynaecologic site accounted
for between 42% and 50% of cases (see Table 12.3). The
other main primary tumour sites were: breast (range 5%
t0 24%), colorectal (5% to 6%), stomach (3% to 17%), and
pancreas (3% to 9%).

In women presenting with malignant ascites of unknown
origin (Ringenberg, 1985) or peritoneal carcinomatosis
of unknown origin (Spencer 2001; Hewitt, 2007) the
proportion eventually diagnosed with ovarian or other
gynaecologic tumours was somewhat higher, ranging
from 77% to 81%.

In men with malignant ascites, the most common primary
tumour sites were stomach, colon or rectum and pancreas
(see Table 12.4). Data about men presenting with
malignant ascites of unknown origin was limited to a
series of 25 cases (Ringenberg, 1985), but the pattern of
primary tumours was similar.

The ratio of females to males in the included case series of
malignant ascites was approximately 2:1 (see Tables 12.3
and 12.4).

DEFINITVE DIAGNOSIS OF HISTOTYPE IN ASCITES POSITIVE
FOR MALIGNANCY
See Table 12.1.

Cytomorphology

Most studies did not report predictions of the primary
tumour site on the basis of cytomorphology alone, instead
it was used only to detect malignancy. When used for
the detection of malignancy in ascites, cytology had high
specificity (92 to 100%) but relatively low sensitivity (44
to 70%).

Longatto-Filho et al (1995) conducted a blinded study
of serous effusions from 208 women with metastatic
adenocarcinoma. They examined the ability of 11
cytomorphologic parameters to discriminate between
breast, ovary, stomach and lung primary tumours. No
combination of morphological parameters was specific
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enough to allow the diagnosis of the primary site of
adenocarcinoma.

Spencer et al (2001) reported a blinded cytological
analysis of malignant ascites of unknown origin, in which
a definitive diagnosis of ovarian cancer was made on the
basis of cytology in 3/19 cases (two were confirmed by
histopathological analysis, one was false positive).

Cytomorphology plus immunohistochemistry

All but one of the studies reporting the combined use
of cytomorphology and immunocytochemistry included
patients with any malignant serous effusion (peritoneal,
pleural and sometimes pericardial effusions). Therefore
these studies included a wider range of primary tumour
sites which in turn is likely to inflate the estimates of
diagnostic accuracy.

Mottolese et al (1988) reported the wuse of
immunocytochemistry in patients with pleural or
peritoneal effusions and unknown primary tumour. Using
a panel of 5 monoclonal antibodies a definitive diagnosis
was made in 56/60 cases (87%), confirmed by clinical
follow up in 53/60 cases. In a follow up to their earlier
Mottolese et al (1992) used a panel of ten monoclonal
antibodies and reported a definitive diagnosis rate of 103/
125 (82%).

Pomjanski et al (2005) reported a correct diagnosis of
primary tissue of origin in 86/101 (85%) of patients with
effusions and cancer of unknown primary syndrome.

In Longatto-Filho et al (1997), cytomorphology plus
immunocytochemistry (panel of 2 monoclonal
antibodies) led to a correct diagnosis of the primary tissue
of origin adenocarcinoma in 119/208 (57%) women with
metastatic serous effusions.

DiBonito et al (1993) reported that the cytologic
prediction of histotype was correct in 12/15 (80%)
patients with pancreatic primary tumour, and in 25/36
(60%) patients with ovarian primary. For other tumour
types cytology was less accurate, but no figures were
provided.

Histology plus immunohistochemistry

There was no data about laparoscopic biopsy for the
diagnosis of primary tumour site in malignant ascites of
unknown origin. Some studies reported laparoscopy for
the diagnosis of malignancy in ascites of unknown origin.

Two studies originating from the same UK gynaecologic
oncology centre (Hewitt et al, 2007 and Spencer et al,
2001) reported the use of image guided percutaneous
biopsy in women with peritoneal carcinomatosis of
unknown origin. A definitive diagnosis was made on the
basis of histopathology and immunohistochemistry in
97% of cases in Spencer et al (2001) and in 93% of cases
in Hewitt et al (2007).

There was no data about percutaneous biopsy for
definitive diagnosis of primary tumour in men presenting
with ascites.

RATE OF SECONDARY INTERVENTION TO OBTAIN TISSUE FOR
DIAGNOSIS

No cytology papers explicitly reported this outcome, see
Table 12.1. If tissue biopsies were required in cases when
cytology and immunocytochemistry failed to give a
definitive diagnosis the secondary biopsy rate would have
ranged from 13 to 43 percent. Percutaneous core biopsies
were repeated in between three and seven percent of
cases, due to technical failure.

COMPLICATIONS
See Table 12.2.

Cytology
No data about complications, (not reported in the
cytology studies).

Histology

Minor complications were reported in less than two
percent of laparoscopies from four series with 1284
patients (including cases with non-malignant aetiology).
Major complications occurred at a rate of less than one
percent, although one series (Chu et al, 1994) observed
intestinal perforation due to laparoscopy in six percent of
patients with peritoneal tuberculosis.

Percutaneous core biopsy was associated with minor local
bruising and discomfort (data from three studies with 225
patients in total). A theoretical complication of needle
biopsy is tumour seeding in the needle tract. Spencer et
al (2001) reported no clinically apparent needle tract
metastases during follow up. Hewitt et al (2007) reported
that the rate of subcutaneous tumour deposits was
unchanged since the introduction of image guided core
biopsy in their institution, but no supporting figures were
given.

DURATION OF DIAGNOSIS

See Table 12.2. There was very little data about the effect
on duration of diagnosis. One study mentions that
cytology delayed radiological imaging in patients with
false negative cytology results (Karoo et al , 2003).
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Table 12.1 Definitive diagnosis of primary site of tumour

Sensitivity for diagnosis of primary site Rate of secondary intervention to obtain

Study Test of tumour tissue for diagnosis
. Percutaneous core biopsy + immunohistochemistry o o
Hewitt 2007 (panel of at least 4 antibodies) 139/149 (93%) 10/149 (7%)
;g(e)rllcer Percutaneous core biopsy (H&E staining only) 27/35 (77%) 1/35 (3%)
Spencer Percutaneous core biopsy + immunohistochemistry N N
2001 (panel of at least 4 antibodies) 34735 (O7%) 1735 (3%)
Pombo Percutaneous core biopsy (pathological analysis not Diagnosis was not more detailed than o . .
1997 reported) metastatic adenocarcinoma 1/25 (4%) required a repeat biopsy procedure.
Spencer o
2001 Cytology 2/19 (11%) N.R.
Longato- . . S o
Filho 1995 Cytology + immunocytochemistry (2 antibodies) 119/208 (57%) N.R.
Mottolese . . -
1988 Cytology + immunocytochemistry (6 antibodies) 52/60 (87%) N.R.
Mottolese . . o
1992 Cytology + immunocytochemistry (10 antibodies) 103/125 (82%) N.R.
Pomjanski . . e N.R. Only specimens with sufficient tumour
oy + 0,
2005 Cytology + immunocytochemistry (6 antibodies) 86/101 (85%) cells included in the study.

Table 12.2 Complications and diagnostic delay

Minor Mortality
Study Test N  Duration of diagnostic process N Major Complications  due to
Complications
the test
_— 1/90 (1%)
2Bg§;ou1 Laparoscopy 90 N.R. leakage of None None
ascites
2/129 (2%)
leakage of
ascites
2/129 (2%) Intestinal perforation in
Chu 1994  Laparoscopy 129 N.R. subcutaecnous  2/31 (6%) patients with  None
emphysema tuberculous peritonitis
1/129 (1%)
wound
infection
6/855 (0.7%) biopsy site
bleeding
2/855 (0.2%) liver
Yoon laceration
1997 Laparoscopy 835 NR. 1/855 (0.1%) spleen  1\On®
laceration
1/855 (0.1%)
pneumothorax
Laparoscopy and
Orlando guided liver/ 210 N.R. None None None
1996 . -
peritoneal biopsies
Pombo Percutaneous core 0/25 within 24
needle biopsy (CT 25 N.R. hours of None None
1997 ) .
guided) biopsy.
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Mortality

Study Test N Duration of diagnostic process Mmor. . Major Complications  due to
Complications
the test
Minor local
bruising and
Hewitt Percutaneous core discomfort
biopsy (CT or 149 N.R ) None None
2006 ultrasound guided) 17149 (<1%)
g rectus sheath
haematoma.
Spencer Percutaneous core
P biopsy (CT or 35 N.R. None None None
2001 .
ultrasound guided)
Karoo Authors report that the hope placed in cytology for the
2003 Cytology 239 definitive diagnosis delayed radiological imaging by upto 5 N.R
days in patients with false negative cytology results.
Longatto-
Filho Cytology 208 N.R. N.R. N.R. N.R.
1997
DiBonito
1992C Cytology 153 N.R. N.R. N.R. N.R.
Mottolese Cytology and . 60 NR. NR. NR. NR.
1988 immunocytochemistry
Mottolese Cytology and ‘ 135 NR. NR. NR. NR.
1992 immunocytochemistry
Pomjanski Cytology and
2005 immunocytochemistry 180 N.R. NR. NR. N-R.
Motherby 1 1ogy 300 NR. NR. NR. NR.
1999
Interval between cytology and tissue diagnosis of the
Sears . .
1987 Cytology 1165 primary tumour was one month or less in all but two

patients (in those whose primary was identified).

Abbreviations: CT, computed tomography; N.R., not reported

Table 12.3 Probabilities of primary tumour site, in female patients with malignant

ascites

Definitive diagnosis of primary tumour

DiBonito 1993 Sears 1986 Ayantunde 2006 Rigenberg 1989** Hewitt 2006** Spencer 2001**

Ovary 36 (35%) 90 (40%) 52 (37%) 20 (50%) - 27 (77%)
Endometrium 7 (7%) 17 (7%) 7 (5%) 8 (20%) - -
Fallopian tube 1 (1%) 2 (1%) - - - -
Cervix 2 (2%) 5(2%) - 2 (5%) - -
Ovary, endometrium or other gynaecologic site 49 (48%) 114 (50%) 59 (42%) 31 (78%) 121 (81%) 27 (77%)
Stomach 17 (17%) 10 (4%) - 1 (3%) - -
Colorectal 6 (6%) 8 (4%) - 2 (5%) - 2 (6%)
Pancreas 9 (9%) 7 (3%) - 1 (3%) - -
Breast 5 (5%) 40 (18%) 33 (24%) - 4 (3%) 2 (6%)
Hepatobiliary 7 (7%) 0 (0%) - - 1 (1%) -
Lung 0 (0%) 4(2%) - 0 (0%) - -
Adenocarcinoma of unknown primary 0 (0%) 19 (8%) - 5(13%) - -
Sarcoma 6 (6%) 4 (2%) - - - -
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Definitive diagnosis of primary tumour DiBonito 1993 Sears 1986 Ayantunde 2006* Rigenberg 1989** Hewitt 2006** Spencer 2001**

Benign (false positives) 0 (0%) 0 (0%) - - 4 (2%) -
Lymphoma (<1%) 10 (4%) - 0 (0%) 3 (2%) 1(3%)
Melanoma (<2%) 2 (1%) - - - -
Mesothelioma 1 (1%) 1 (<1%) - - - -
Germ cell tumour 0 (0%) 2 (1%) - - - -
Total 103 227 140 40 138 35

* Figures for males and females are not presented separately, so only prior probabilities of certain tumour sites can be extracted (e.g. ovarian, prostate). Patients
with breast cancer were assumed to be female.

**These studies contained women presenting with peritoneal carcinomatosis of unknown origin (Hewitt 2006; Spencer 2001) or malignant ascites of unknown
origin (Ringenberg 1985)

Table 12.4 Probabilities of primary tumour site in male patients with malignant

ascites

Primary tumour Di Bonito 1993 Sears 1986 Ayantunde 2006* Ringenberg 1989%*
Stomach 17 (34%) 9 (11%) - 4 (16%)
Colorectal 8 (16%) 9 (11%) - 5(20%)
Pancreas 6 (12%) 6 (7%) - 2 (8%)
Head-neck - - - 1 (4%)
Lung 0 (0%) 8 (10%) - 2 (8%)
Kidney 0 (0%) 2 (2%) - -
Prostate 0 (0%) 3 (4%) 1 (1%) 1 (4%)
Adenocarcinoma unknown primary 0 (0%) 14 (17%) - 9 (36%)
Liver 4 (8%) 2 (2%) - -
Gallbladder 2 (4%) 0 (0%) - -
Lymphoma (<1%) 13 (15%) - 1 (4%)
Melanoma (<3%) 3 (4%) - -
Sarcoma 0% 5 (6%) - -
Mesothelioma 10 (20)% 2 (2%) - -
Total 72 84 69 25

* Figures for males and females are not presented separately, so only prior probabilities of certain tumour sites can be extracted (e.g. ovarian, prostate). Patients
with breast cancer were assumed to be female.
**This study contained men presenting with malignant ascites of unknown origin
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Cancer of Unknown Primary clinical guideline

12. Cytological examination of ascitic fluid versus
histological examination of malignant peritoneal
tissue for ascites in patients with unknown
primary tumour

Last updated: 27 / 10 / 2009.

Characteristics of included studies

Ayantunde-2007

Clinical setti All patients diagnosed with malignant ascites over a one year period at a single hospital. Ascites malignancy was
inical settin
8 usually confirmed using cytology, imaging, laparoscopy or laparotomy.

Participants and .
209 patients. 140 (67%) females 69 (33%) males. UK
Country
Study design Retrospective case series.
Target condition Not applicable
Tests Not applicable
Follow up Not applicable

Propotion of patients
. . 100%
with malignancy

Pathology techniques Not reported

Notes Study is included because it provides information about primary tumour sites in patients with ascites

Bedioui-2007

Patients presenting with isolated ascites of unknown etiology who had laparoscopy, over a 10 year period (1996 to 2006).
Clinical Before laparoscopy patients received tests for tuberculosis including chest X-ray, and direct examination of sputum, urine,
setting gastric products and ascites. Women received gynaecological examination with pelvic ultrasound. In patients with suspected
carcinomatosis work-up included CT scan. All had aspiration of ascitic fluid for cytochemistry and bacteriology.

Participants

and 90 patients. Tunisia

Country

Study . .
. Prospective case series

design

Target . . . . . . . C e
diti Diagnosis of peritoneal tuberculosis versus carcinomatosis. Reference standard was histology of the laparoscopic biopsies.

condition

Test Index test was diagnostic laparoscopy including visual inspection and biopsies of peritoneum and liver where possible. The

ests

predictive values of atypical cells on cytology and of individual symptoms are also reported.
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Followup  Not reported

Propotion
of patients
with
malignancy

31/90 (34%)

Pathology

. Not reported
techniques

Notes

Chu-1994

Clinical
. Patients with ascites of unknown origin, following ultrasound and CT.
setting
Participants . .
129 Patients. Taiwan
and Country

Study design Retrospective case series.

Diagnosis of the origin of ascites. Visual diagnoses of carcinomatosis peritonei were confirmed by either histology or ascitic

Target
:gl't' cytology. Tuberculous peritonitis was confirmed variously by histology, response to chemotherapy or focus of tuberculosis
condition
elsewhere. Patients with visual diagnosis of liver cirrhosis or normal looking peritoneum were not biopsied.
Tests Laparoscopic visual and histological evaluation of ascites. Ascitic cytology.

Follow up Not reported

Propotion of

patients with 67/129 (52%)

malignancy

Patholo;
. 8y Not reported
techniques

Notes

DiBonito-1993

Clinical setting

Patients with cytology of ascitic fluid positive for malignancy.

Participants and Country

153 patients. 50 males 103 females. Italy

Study design

Retrospective review of cytopathology specimens.

Target condition

Primary tumour site, reference standard was histology of tissue specimens from autopsy or surgery.

Tests Ascitic cytology.
Follow up Not reported
Propotion of atients

P P 100%

with malignancy

Pathology techniques

Fluid was centrifuged, smeared on slides and stained using the Papanicolauo technique.

Notes

Study reports that cytology was used to predict histotype, but figures are incomplete. Useful for prior probability
of tumour location in patients with malignant ascites.
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Gerbes-1991

Patients with confirmed non-malignant ascites or malignancy related ascites (confirmed by ultrasound, CT, autopsy or

Clinical setting
follow-up).
Participants and .
99 patients. Germany
Country
Study design Retrospective series
Target condition Malignant ascites versus non-malignant ascites. Reference standard was ultrasound, CT, autopsy or clinical follow-up.
Tests Cytology.
Follow up Not reported.
Propotion of
patients with 54/99, 55%
malignancy
Pathology Sample was centrifuged then the sediment was smeared and stained with Papanicolaou and Giesma stains.
techniques Immunohistochemistry (CEA). Other lab tests: cholesterol, LDH, fibronectin, albumin gradient, total protein.
Notes

Hewitt-2007

Clinical setting Women with peritoneal carcinomatosis of unknown origin.

Participants and . . .
P 149 women (32 had a previous history of malignancy). UK
Country

Study design Case series, retrospective.

Target condition Identification of the primary site. Histopathology of the core sample was considered the definitive diagnosis.

Tests Percutaneous core needle biopsy of peritoneum, guided by ultrasound or CT.
Follow up Not reported
Propotion of
patients with 145/149 (97%)
malignancy
Pathol Biopsy material was embedded in paraffin, sectioned, and H&E stained. Immunohistochemical analysis was performed
atholo:
techni il using monoclonal antibodies to CAE, CK 7, CK 20 and CA125. Additional monoclonal antibodies were used at the discretion
echniques
q of the pathologist.
Notes Not diagnostic accuracy study, since histopathology of the core sample was considered definitive

Jha-2006

.. A Patients whose ascitic fluid samples were sent for cytological examination in 2003, at a single teaching
Clinical setting

hospital.
Participants and Country 65 patients. Nepal
Study design Prospective case series

. Malignant ascites versus non-malignant ascites. Reference standard was biopsy, direct visualisation,
Target condition . Lo . -
radiological imaging or clinical follow up.

Tests Cytology.
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Follow up Not reported
Propotion of patients with
. 37/65
malignancy
Pathology techniques Sample was centrifuged then the sediment was smeared and stained with Papanicolaou and Giesma stains.
Notes
Karoo-2003

Clinical setting

Patients presenting with ascites, whose fluid samples were sent for cytology and recorded in the Histopathology
APEX database.

Participants and Country

2309 patients, 276 specimens. UK

Study design Retrospective case series
. Malignancy, tissue of origin of malignant cells. Reference standard was radiological imaging in some patients
Target condition .
whose cytology results were false negative.

Tests Ascitic cytology (not specified in detail).
Follow up Not reported
Propotion of patients with

. 83/239 (35%)
malignancy
Pathology techniques Not reported.
Not Unclear whether the tissue of origin of malignant cells was diagnosed on ascitic cytology. Unclear at what stage

otes

of the diagnostic work-up cytology was done.

Longatto-1997

Clinical setting

Women with metastatic serous effusions and primary adenocarcinoma, selected from the hospital records of a
single cancer hospital.

Participants and Country

208 women. Brazil

Study design

Retrospective case series.

Target condition

Histotype of the primary tumour (breast, ovary, lung or stomach). Reference standard was clinical, radiologic
and histologic evidence of primary tumour.

Tests Cytomorphology (11 parameters considered) and immunocytochemistry (CK7 and CK20 reactivity).
Follow up Not reported
Propotion of patients with
. 100%
malignancy
. The smeared sample was stained with Papanicolaou stain for morphological analysis. immunocytochemistry
Pathology techniques .
(CK7 and CK20 reactivity).
Notes Known cases were selected for inclusion, likely to bias results in favour of the index test.

Metzgeroth-2007

Clinical setting

Serous effusion samples sent to a cytopathology department between 1999 and 2006.

Participants and Country 1234. Germany
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Study design

Retrospective case series.

Target condition

Malignant or non-malignant. Reference standard was clinical follow up and treatment response.

Tests Cytology
Follow up Not reported
P ti f tient:

ropotion of patients . /1234 (50%)

with malignancy

Pathology techniques

The sample was centrifuged then the sediment was smeared and stained with Giesma stain. Immunocytochemistry
(3 antibodies: pancytokeratin, HEA125, and calretinin).

Notes

Motherby-1999

Clinical setting

Effusions analysed by a single cytopathology department between 1994 and 1995.

Participants and Country 300 pleural effusions and 300 peritoneal effusions, from 244 and 253 patients respectively. Germany

Study design

Retrospective, case series.

Target condition

Diagnosis of malignancy. The reference standard was the histologically or clinically proven diagnosis recorded
in the patient’s medical records.

Tests Ascitic cytology.

Follow up 29 to 36 months

:;Ii);::::: yof patients with 93/293 (32%)

Pathology techniques The sample was centrifuged then the sediment was smeared and Giesma stained.
Notes Unclear at what stage of the diagnostic work-up cytology was done.

Mottolese-1988

Patients with malignant effusions of unknown origin. Patients with known malignancy and patients with benign

Clinical settin;
8 effusions were also included, to develop the immunocytochemical protocol.
Participants and
c ¢ P 60 patients with unknown primary cancer. 23 with proven benign effusions and 65 with known malignancy. Italy.
ountry
Study design Retrospective case series.

Target condition

Primary tumour site (organ of origin). Reference standard was clinical follow up

Tests

Cytology plus immunocytochemistry (6 antibodies: B72.3, B6.2, MBRI, MOv19, OC-125, KS1/4).

Follow up

Not reported

Propotion of patients
with malignancy

125/148 (85%)

Pathology techniques

The sample was centrifuged then the sediment was smeared and stained with Papanicolaou and Giesma stains.
Immunocytochemistry (6 antibodies: B72.3, B6.2, MBRI, MOv19, OC-125, KS1/4).

Notes

Known cases and controls would tend to bias in favour of the index test
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Mottolese-1992

Clinical setting

Patients with malignant effusions (pleural and/or peritoneal)

Participants and
Country

135 patients with unknown primary tumour (44 men and 91 women). 179 patients with known primary tumour (not
included in this appraisal). Italy

Study design

Retrospective case series

Target condition

Identification of the primary tumour. Reference standard is not reported

Tests Cytology and immunocytochemistry (panel of 10 monoclonal antibodies)

Follow up Not reported

Propotion of

patients with 125/135 (93%)

malignancy

Pathology The sample was centrifuged then the sediment was smeared and Papanicolaou stained. Immunocytochemistry (panel of
techniques 10 monoclonal antibodies). Samples with a low proportion of tumour cells were also short-term cultured for 6 to 8 days.
Notes Short term culture of the tumour cells improved the sensitivity of cytology + ICC

Orlando-1996

Clinical setting

Patients with ascites not due to renal or cardiac failure. All patients had previous evaluation of ascitic fluid
that proved non-diagnostic.

Participants and Country 210 patients. Italy

Study design

Unclear, probably case series.

Target condition

Reference standard was a combination of all clinical, laboratory and imaging studies.

Tests

Laparoscopy, histology

Follow up

Not reported

Propotion of patients with

malignancy

42/210 (20%)

Pathology techniques Histopathology, not specified in detail.

Notes

Pombo-1997

Clinical setting

Patients referred for CT guided biopsy of omental lesions and with no clinical or radiological of primary tumour or
infectious or inflammatory condition that could be responsible.

Participants and

P 25 patients with focal (N=2) or diffuse (N=23) omental pathology. Spain
Country
Study design Retrospective case series.

Target condition

Specific diagnosis of malignancy. Reference standard was either histopathology of the resected tumour,
laparoscopic biopsy or endoscopic biopsy; or clinical follow up.

Tests

CT guided biopsy of omental lesions: core biopsy (N=16) and other biopsy (N=9).

Follow up

Patients monitored for 24 hours for acute complications. Longer term follow up not reported
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Propotion of patients
with malignancy

19/25 (76%)

Pathology techniques Hi

stopathology, not specified in detail

Notes

Pomjanski-2005

Clinical setting

Patients with cytologically positive effusions, with sufficient tumour cells in effusion and non-small cell
carcinoma morphology.

Participants and Country

180 patients. Effusions were: pleural (118/180, 66%), peritoneal (53/180, 29%) and pericardial (5%). Germany

Study design

Retrospective case series

Target condition

Identification of the primary tumour site (breast, ovary, lung, colon, stomach, pancreas or other). Reference
standard was clinical follow up or histology.

Tests Cytology plus immunocytochemistry with 6 tumour markers (CK 5/6, CK 7, CK 20, CA 125, TTF1, Cdx 2)
Follow up Not reported
P ti f patient: ith

rol.)o fon of patients with
malignancy

. The sample was centrifuged then the sediment was smeared and stained according to May-Grunewald Giesma
Pathology techniques .
and Papanicolaou.

Not Only patients with sufficient tumour cells were included: bias in favour of cytology. Algorithm for use of tumour

otes

markers is presented.

Ringenberg-1989

Clinical setting

Patients with malignant ascites, identified from the records of cytopathological service.

Participants and Country

65 patients, 40 female, 25 male. 14 patients had malignant ascites of unknown origin. USA.

Study design

Retrospective case series.

Target condition

Not applicable

Most had cytology. Laparotomy, autopsy, chest X-ray, CT, barium enema, upper GI endoscopy, lower GI

Tests
endoscopy, mammography were done in selected cases.

Follow up Not reported
Propotion of patients with

. 100%
malignancy
Pathology techniques Not specified
Notes Not a diagnostic accuracy study, included for prior probability information

Sears-1987

Clinical setting Specimens of pleural or peritoneal effusions sent to a cytopathology department between 1982 and 1984.
Participants and 3011 pleural or peritoneal effusions were examined, and 846 patients found to have malignant effusions. 53 patients
Country presented with malignant peritoneal effusions and unknown primary tumour. USA

Study design Retrospective case series.
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Target condition

Positive or negative for malignancy. Epithelial versus nonepithelial neoplasm. Reference standard was histology of
primary tumour (it cases where it was found).

Tests

Cytology of peritoneal effusions

Follow up

Not reported

Propotion of patients

with malignancy

423/1165 (36%) peritoneal specimens were positive for malignancy

Pathology techniques Not specified

Notes

No effort was made to predict the primary site of adenocarcinoma by effusion cytology.

Spencer-2001

Clinical setting

Women with peritoneal carcinomatosis (on the basis of clinical and imaging features) treated by a single gynaecological
oncology team during a 2 year period.

Participants and
Country

35 women. 8/35 had previous tumours known to metastasize to the peritoneal cavity. 25/35 had suspected ovarian cancer
(on the basis of clinical and imaging features).UK

Study design

Prospective case series

Target condition

Diagnosis of tumour type. Reference standard was multidisciplinary review of all clinical information, findings of any
subsequent surgery and response to therapy.

Tests Image guided core needle biopsy. Immunohistochemistry, cytology in selected cases.

Follow up Not reported

Propotion of

patients with 100%

malignancy

Pathol Histological analysis, H&E staining. Immunohistochemistry using antibodies to : CEA, CK-7, CK-20 and CA125. Additional
atholo:

techni il breast cancer specific antibodies were used in women with a history of breast cancer. Ascites was drained in 19/35 women
echniques

q and analysed cytologically.
Notes
Yoon-2007

Clinical setting

Patients referred for a diagnostic laparoscopy in a single gastroenterology unit. Only results for patients with
ascites of unknown origin are included in this appraisal.

Participants and Country 142 diagnostic laparoscopy procedures were done for ascites of unknown origin. Korea

Study design

Retrospective case series.

Target condition

Diagnosis of metastatic carcinoma, peritoneal tuberculosis, no disease, or mesothelioma. Reference standard was

Tests Laparoscopy with biopsy
Follow up Not reported
Propotion of atients

. P . P 46/142 (32%)
with malignancy
Pathology techniques Not reported

Notes

205



References for included studies

AYANTUNDE 2007
Ayantunde AA, Parsons SL. Pattern and prognostic factors in patients with malignant ascites: a retrospective study.
Ann Oncol 2007; 18 (5) 945-9

BEDIOUI 2007
Bedioui H, Ksantini R, Nouira K, Mekni A, Daghfous A, Chebbi F, et al. Role of laparoscopic surgery in the etiologic
diagnosis of exsudative ascites: a prospective study of 9o cases. Gastroenterol Clin Biol 2007; 31 (12) 1146-9

CHU 1994
Chu CM, Lin SM, Peng SM, Wu CS, Liaw YF. The role of laparoscopy in the evaluation of ascites of unknown origin.
Gastrointestinal Endoscopy 1994; 40 (3) 285-9

DIBONITO 1993
DiBonito L, Falconieri G, Colautti I, Bonifacio D, Dudine S. The positive peritoneal effusion. A retrospective study of
cytopathologic diagnoses with autopsy confirmation. Acta Cytologica 1993; 37 (4) 483-8

GERBES 1991
Gerbes AL, Jungst D, Xie YN, Permanetter W, Paumgartner G. Ascitic fluid analysis for the differentiation of
malignancy-related and nonmalignant ascites. Proposal of a diagnostic sequence. Cancer 1991; 68 (8) 1808-14

HEWITT 2007

Hewitt MJ, Anderson K, Hall GD, Weston M, Hutson R, Wilkinson N, et al. Women with peritoneal carcinomatosis
of unknown origin: Efficacy of image-guided biopsy to determine site-specific diagnosis. BJOG: An International
Journal of Obstetrics & Gynaecology 2007; 114 (1) 46-50

JHA 2006
Jha R, Shrestha HG, Sayami G, Pradhan SB. Study of effusion cytology in patients with simultaneous malignancy and
ascites. Kathmandu Univ Med J (KUMJ) 2006; 4 (4) 483-7

KAROO 2003
Karoo RO, Lloyd TD, Garcea G, Redway HD, Robertson GS. How valuable is ascitic cytology in the detection and
management of malignancy?. Postgrad Med J 2003; 79 (931) 292-4

LONGATTO 1997
Longatto Filho A, Bisi H, Alves VA, Kanamura CT, Oyafuso MS, Bortolan J, et al. Adenocarcinoma in females detected
in serous effusions. Cytomorphologic aspects and immunocytochemical reactivity to cytokeratins 7 and 20. Acta

Cytol 1997; 41 (4) 961-71

METZGEROTH 2007
Metzgeroth G, Kuhn C, Schultheis B, Hehlmann R, Hastka J. Diagnostic accuracy of cytology and immunocytology in
carcinomatous effusions. Cytopathology 2007; ()

MOTHERBY 1999
Motherby H, Nadjari B, Friegel P, Kohaus J, Ramp U, Bocking A. Diagnostic accuracy of effusion cytology. Diagn

Cytopathol 1999; 20 (6) 350-7

MOTTOLESE 1988

Mottolese M, Venturo I, Donnorso RP, Curcio CG, Rinaldi M, Natali PG. Use of selected combinations of monoclonal
antibodies to tumor associated antigens in the diagnosis of neoplastic effusions of unknown origin. European Journal
of Cancer & Clinical Oncology 1988; 24 (8) 1277-84

MOTTOLESE 1992

Mottolese M, Cianciulli A, Venturo I, Perrone Donnorso R, Salzano M, Benevolo M, et al. Selected monoclonal
antibodies can increase the accuracy of cytodiagnosis of neoplastic effusions of cryptic origin expanded in a short term
culture. Diagn Cytopathol 1992; 8 (2) 153-60

ORLANDO 1996
Orlando R. Islaparoscopy still useful in the evaluation of ascites?. Acta Endoscopica 1996; 26 (3) 159-64

206



PoMBO 1997
Pombo F, Rodriguez E, Martin R, Lago M. CT-guided core-needle biopsy in omental pathology. Acta Radiologica

1997; 38 (6) 978-81

POMJANSKI 2005
Pomjanski N, Grote HJ, Doganay P, Schmiemann V, Buckstegge B, Bocking A. Immunocytochemical identification of
carcinomas of unknown primary in serous effusions. Diagnostic Cytopathology 2005; 33 (5) 309-15

RINGENBERG 1989
Ringenberg QS, Doll DC, Loy TS, Yarbro JW. Malignant ascites of unknown origin. Cancer 1989; 64 (3) 753-5

SEARS 1987
Sears D, Hajdu SI. The cytologic diagnosis of malignant neoplasms in pleural and peritoneal effusions. Acta

Cytologica 1987; 31 (2) 85-97

SPENCER 2001
Spencer JA, Swift SE, Wilkinson N, Boon AP, Lane G, Perren TJ. Peritoneal carcinomatosis: image-guided peritoneal
core biopsy for tumor type and patient care. Radiology 2001; 221 (1) 173-7

YOON 2007
Yoon YJ, Ahn SH, Park JY, Chon CY, Kim do Y, Park YN, et al. What is the role of diagnostic laparoscopy in a
gastroenterology unit?. Journal of Gastroenterology 2007; 42 (11) 881-6

207



Cancer of Unknown Primary clinical guideline

13. Investigations to find the primary tumour in
people with cancer of unknown primary, when
clinical benefit is unlikely

Last updated: 30/ 10/ 2009.

Short summary

There is evidence that people with CUP sometimes
receive excessive diagnostic evaluation (Shaw et al,
2007). Diagnostic investigations limited to fewer
tests would not affect survival in most patients, but
this could have a negative impact on patients’
psychological well being.

Very few studies reported the psychological effect of
diagnosis of the primary tumour in people with CUP.
The best evidence came from a qualitative study of a
small group of people with CUP (Boyland and Davis,
2008). There was evidence that people with cancer
of unknown primary experience uncertainty and
distress. Patients have to deal with the uncertainty
about the origin of their disease, its future course and
the benefit of treatment.

In most cases finding a primary is unlikely to
significantly improve outcome, but this appears
contrary to patients’ beliefs. Some patients felt that
they were missing the chance of targeted therapy if
their primary is not found. Patients with at least a
suspected primary site gained some benefit in being
able to focus on their treatment plan.

No studies directly compared minimal versus
exhaustive diagnostic evaluation in terms of patients’
quality of life.

Rationale

Conventional medical management of patients with
malignancy of undefined primary origin concentrates on
undertaking a minimum set of investigations to try and
define a primary tumour site, with a view to providing
rationally based treatment. A specific aim is to avoid
“futile” or protracted investigations when the likelihood
of further clarifying the diagnosis has become very low.
This approach neglects an important priority for some
patients, which is to gain the highest possible certainty
about the nature of their illness, regardless of the extent
of investigations which have to be performed.

In some instances, an explanation of the strategy, and
the limitations of further tests will satisfactorily allay a
patient’s concerns. In other cases there may be remaining
uncertainty, causing psychological morbidity, which in
the patient’s mind can only adequately be addressed by
further tests seeking a possible primary, regardless of the
low yield and additional inconvenience. To optimise the
care of patients with malignancy of undefined primary
origin it is necessary to try and define the optimal point
for ceasing diagnostic tests, based on a balance between
standard clinical benefit and individual psychological
need.

Methods

STUDY TYPES
There was no restriction on study design.

PARTICIPANTS

People with malignancy of undefined primary origin in
the initial diagnostic phase and people with confirmed
cancer of unknown primary origin at the completion
of standard investigations.

INTERVENTIONS
Further investigations to try and find the primary,
compared with no further diagnostic tests.

OUTCOMES
Patient’s psychological adjustment. Clinicians confidence
in their ability.

STUDY SELECTION

An initial list of studies was selected by the information
specialist (SA). One reviewer (NB) then selected
potentially relevant papers from this list on the basis of
their title and abstract. These studies were ordered and
each paper was check against the inclusion criteria.

DATA EXTRACTION AND SYNTHESIS

One reviewer (NB) extracted data. Qualitative data was
summarised by listing the themes identified in the
studies. Patient’s first hand experiences about uncertainty
and the diagnostic process were also included when
available.
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Search results

The literature search identified 14 studies, six of which
were included. An additional study (Shaw et al, 2007) was
included as evidence of the typical diagnostic evaluation
of people with CUP in the UK.

DESCRIPTION OF INCLUDED STUDIES

The studies included a qualitative study of ten patients
with CUP (Boyland and Davies, 2008), a study of
psychological adjustment in a group of 72 patients with
CUP (Lenzi et al, 2004) and three expert reviews (Chorost
el al, 2004; Ettinger 2005; Symons, 2008).

Evidence summary

Shaw et al (2007) reviewed the investigation and
management of carcinoma of unknown primary in a
single UK cancer network during 2003. A wide variety
of tests were used in the diagnostic evaluation of these
patients, either before or after referral to the cancer
centre. Nineteen different investigations were used in the
cohort of patients with liver or multiple metastases, 13
different tests were used in the cohort with bone
metastases. Shaw et al (2007) concluded that the number
of diagnostic investigations could be reduced
substantially, suggesting tests should be limited to those
affecting clinical management.

QUALITATIVE EVIDENCE (BOYLAND AND DAVIS, 2008)
Boyland and Davis (2008) identified six main themes in
their study: poor understanding, struggling with
uncertainty (contrasting with stoical acceptance),
undergoing multiple investigations, inability to treat,
healthcare professionals not having the answers and
difficulty explaining to others.

Understanding of CUP

All patients with an entirely unknown primary reported
being told they had cancer but that the primary site could
not be found. Some patients did not fully understand this.

"This kind of non-specific kind of ... they haven’t found
the primary tumour but it is spreading all over the
place.”

Uncertainty about diagnosis

Patients clearly struggled with the unknown nature of
the primary tumour. This seemed to increase the
unpredictability of the disease, with patients not knowing
what to expect, feeling an ominous sense that it might be
"spreading" or "lurking".

"I think that if there is a secondary and it can cause
you that much jip, if there is is a primary it could do
you double the damage. I just don’t understand how it
can hide away somewhere...it’s the not knowing is the
horrible thing...the uncertainty of it all...[if T knew] I
would be more at ease."

Others wanted the understanding and feeling of control
attached to a diagnostic label.

"Its confusion because you don’t know what to expect. I
know there are loads of cancers around and they know
where most of them are, well why I am so different? Why
are these unknown primaries? So ... I feel like screaming,
literally screaming. [If] they said where they are ... well,
for me it would be peace of mind."

One man had been diagnosed with leukaemia 20 years
earlier and was able to compare the experiences of having
known and unknown cancer.

"T've got no feeling where the actual cancer is and (my
wife) quite often has a prod to see if she can find it. With
the cancer I had before I knew exactly where it came
from, but not knowing with this cancer makes me like
unaware and I would like to know where it has come

from."

Some patients accepted that their primary was unknown
and that there was no point in thinking about finding it.

".. if it is there it is there. I mean it doesn’t make any
difference to me no ... so trying to think about it is to me
a bit of a waste of time."

One patient, with a possible ovarian primary, found it
useful to believe it was an ovarian primary.

"As far as I'm concerned it is in my ovaries ... because
I'm being treated for ovarian cancer. I'm not looking for
anything else at the moment. It would be much more
difficult if I didn’t know where it was."

Multiplie diagnostic tests
All participants experienced a series of unsuccessful tests
to find the primary tumour:

"...a whole series of tests, CT scans, MRI - you name it I
had it...and in the end they said well, we can't trace it."

"They seem to have covered the whole of my body with
tests and things."

Finding the primary and targeting treatment
Many patients believed that finding the primary tumour
would lead to more effective treatment.

"If they knew where it was they’'d be doing something
about it. I mean they have told me that they cannot do
anything about it at all, it’s only palliative and I can
accept that."

Several patients felt that they were receiving untried and
untested treatment.

"She said... they have not done that mixture before, so the
side effects might cancel each other out or make it worse
... not sure about long-term effects ... very high dosage."

In contrast the patient with suspected ovarian cancer was
more reassured by her treatment plan.
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"They said were going to treat you for ovarian cancer
as that is the direction the tests are pointing, so as far
as I was concerned that was it, a plan was in place.
Because I've got a plan I'm concentrating on that, not on
the negative."

The uncertainty of healthcare professionals
All patients referred to the uncertainty of the healthcare
professionals involved in their care.

"I do understand they are in the dark as much as
me...They dont know enough about this unknown
primary situation. Perhaps that’s why they don't tell you
much because they are not sure of what they are telling

"

you.

One patient was worried that the consultants were
"baffled", but another acknowledged the difficulty faced
by healthcare professionals in the diagnosis and
treatment of patients with CUP.

PSYCHOLOGICAL ADJUSTMENT

In their study, Lenzi et al (2004) reported that people
with CUP had higher levels of uncertainty than other
patients with cancer , but did not present supporting data.
They also reported over 40% of patients showed signs
of depression. Other expert reviews (Symons, 2008;
Ettinger, 2005) suggest that increasing patient’s
knowledge about their diagnosis can help dispel some of
these fears.

In their questionnaire study, Pirian et al (2005) asked 45
American patients to imagine they had metastatic cancer
of unknown origin. Patients were willing to pay a average
of $1900 for ancillary immunohistochemical tests to

identify a primary tumour, even when these tests would
not affect their survival.
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Characteristics of included studies

Boyland-2008

Methods Mixed method study (both qualitative and quantitative).

Participants Ten patients were recruited from 2 NHS trusts. Any patient with CUP, who was well enough to take part, was eligible for
and Country inclusion in the study. Purpositive sampling of patients continued until no new themes were identified

No treatment interventions were studied (although 7/10 patients received chemotherapy), instead questionnaires and semi
Interventions structured interviews were used to identify important themes in patients’ experience of CUP. Observation, patient notes and
field notes were also used to collect data.

The study aimed to: explore patients understanding of their cancer; to identify any concerns, especially relating to the
uncertainty of the diagnosis and to measure quality of life (using the McGill QOL questionnaire). Six main themes were
identified: poor understanding, struggling with uncertainty (contrasting with stoical acceptance), undergoing multiple
investigations, inability to treat, healthcare professionals not having the answers and difficulty explaining to others.

Understanding of CUP

All patients with an entirely unknown primary reported being told they had cancer but that the primary site could not be found.
Some patients did not fully understand this.

"This kind of non-specific kind of ... they haven’t found the primary tumour but it is spreading all over the place."
Uncertainty about diagnosis

Patients clearly struggled with the unknown nature of the primary tumour. This seemed to increase the unpredictability of the
disease, with patients not knowing what to expect, feeling an ominous sense that it might be "spreading" or "lurking".

Outcomes "I think that if there is a secondary and it can cause you that much jip,if there is is a primary it could do you double the
damage. I just don’t understand how it can hide away somewhere...it’s the not knowing is the horrible thing...the uncertainty
of it all...[if I knew] I would be more at ease."

Others wanted the understanding and feeling of control attached to a diagnostic label.

"Its confusion because you don’t know what to expect. I know there are loads of cancers around and they know where most of
them are, well why I am so different? Why are these unknown primaries? So ... I feel like screaming, literally screaming. [If]
they said where they are ... well, for me it would be peace of mind."

One man had been diagnosed with leukaemia 20 years earlier and was able to compare the experiences of having known and
unknown cancer.

"T've got no feeling where the actual cancer is and (my wife) quite often has a prod to see if she can find it. With the cancer I
had before I knew exactly where it came from, but not knowing with this cancer makes me like unaware and I would like to
know where it has come from."

Some patients, however, accepted that their primary was unknown and that there was no point in thinking about finding it.
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"... if it is there it is there. I mean it doesn’t make any difference to me no ... so trying to think about it is to me a bit of a waste
of time."

One patient, with a possible ovarian primary, found it useful to believe it was an ovarian primary.

"As far as I'm concerned it is in my ovaries ... because I'm being treated for ovarian cancer. I'm not looking for anything else
at the moment. It would be much more difficult if I didn’t know where it was."

Multiplie diagnostic tests

All participants experienced a series of unsuccessful tests to find the primary tumour:

"...a whole series of tests, CT scans, MRI - you name it I had it...and in the end they said well, we can'’t trace it."
"They seem to have covered the whole of my body with tests and things."

Finding the primary and targeting treatment

Many patients believed that finding the primary tumour would lead to more effective treatment.

"If they knew where it was they'd be doing something about it. I mean they have told me that cannot do anything about it at
all, it’s only palliative and I can accept that."

Several patients felt that they were receiving untried and untested treatment.

"She said... they have not done that mixture before, so the side effects might cancer each other out or make it worse ... not sure
about long-term effects ... very high dosage."

In contrast the patient with suspected ovarian cancer was more reassured by her treatment plan.

"They said we’re going to treat you for ovarian cancer as that is the direction the tests are pointing, so as far as I was
concerned that was it, a plan was in place. Because I've got a plan I'm concentrating on that, not on the negative."

The uncertainty of healthcare professionals
All patients referred to the uncertainty of the healthcare professionals involved in their care.

"I do understand they are in the dark as much as me...They don’t know enough about this unknown primary situation.
Perhaps that’s why they don't tell you much because they are not sure of what they are telling you."

One patient was worried that the consultants were "baffled", but another acknowledged the difficulty faced by healthcare
professionals in the diagnosis and treatment of patients with CUP.

Quality of life

QOL score ranged from 3 (in a patient with Parkinson’s disease) to 10, where 10 was the highest possible score. The median
score was 5/10.

Notes

Chorost-2004

Methods Expert review
Participants . .
Patients with CUP
and Country
Interventions Diagnosis
The authors estimated cost of diagnostic evaluation (in the USA 2004), as between $4500 and $18000. Given a 1 year survival
Outcomes of 18%, they suggest that minimalist approach to diagnosis (beyond ruling out treatable cancers). Literature suggests that even
with exhaustive diagnostic evaluation relatively few primary tumours are found.
Notes
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Ettinger-2005

Methods Clinical guidelines

Participants . .
Patients with CUP

and Country

Interventions Presents a clinical guideline for people with CUP
Makes several points about continued diagnostic tests when clinical benefit is unlikely.
In general finding a primary tumour does not significantly improve survival, as the effectiveness of chemotherapy is limited in
patients with advanced disease.

Outcomes . . . . . .
The uncertainties surrounding CUP and the generally poor prognosis of this group of patients, means people with CUP
experience significant psychosocial distress. This distress increases the difficulty in accepting the CUP diagnosis and treatment
options. Empathatic discussion about the natural history, treatment and prognosis of CUP with patient and carers is required.
Referral to psychosocial services may also be appropriate for some patients.

Notes Consensus guideline developed by the National Comprehensive Cancer Network (NCCN)

Lenzi-2004

Methods Observational study.
Participants
P 72 patients with CUP. An unknown number of patients with other cancer were also included for comparison.

and Country

Interventions No interventions, the study was purely observational.
Psychosocial adjustment measured using: CES-D for depressive symptoms, state-trait anxiety inventory (STAI-state) for
anxiety, MUIS for illness uncertainty and SOC for sense of coherence.
Depression
Mean CES-D scores were 15.8 (standard deviation 10.1). 41% of patients were above the clinical cut-off score of 16: indicating
further assessment of depression is appropriate.
Anxiety

Outcomes . -
Anxiety scores ranged from 20 to 70, mean 39.5 (standard deviation 14.2)
Illness uncertainty
Authors report that patient’s anxiety scores were higher than other cancer populations: mean for CUP patients was 93.6
(standard deviation 10.4), however the mean for other cancer populations is not reported