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Full Paper
The CAPER studies: five case-control studies aimed at identifying

and quantifying the risk of cancer In symptomatic prnimary care patients

W Hamilton™'
'Department of Community Based Medicine, NIHR School for Primary Care Research, University of Bristol, 25-27 Belgrave Road, Bristol B58 4AA, UK
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BACKGROUND: This paper reviews the background to five primary care case-control studies, collectively known as the CAPER studies
(Cancer Prediction in Exeter). These studies, on colorectal, lung, prostate and brain tumours, sought to identify the particular features
of cancer as reported to primary care. They also sought to quantify the risk of cancer for symptoms and primary care investigations,
both individually and paired together.

METHODS: Two studies were on colorectal cancer: the former with 349 cases used hand searching and coding of entries, while the
latter obtained 6442 cases from a national electronic database. The lung and prostate studies had 247 and 217 cases, respectively,
and used manual methods. The brain study also used a national electronic database, which provided 3505 cases.

RESULTS: Generally, the symptoms matched previous series from secondary care, though the risks of cancer, expressed as positive
predictive values, were lower. Rectal bleeding in colorectal cancer, and haemoptysis in lung cancer both had positive predictive values
of 24%. The risk of a brain tumour with headache was one in a thousand.

INTERPRETATION: The results identify areas where current guidance on urgent referral for investigation of suspected cancer could
be improved.

British Journal of Cancer (2009) 101, S80—S86. doi:10.1038/5).bjc.6605396  www.bjcancer.com

© 2009 Cancer Research UK

Keywords: diagnosis; primary health care; predictive values
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Keywords: cesophago-gastric cancer; primary care; symptoms; diagnosis; positive predictive values

The risk of oesophago-gastric cancer in
symptomatic patients in primary care: a large
case—control study using electronic records

S Stapley', T J Peters?, R D Neal®, P W Rose®, F M Walter® and W Hamilton™*

1Sehool of Social and Community Medicine, University of Bristol, Canynge Hall 39 Whatley Road, Bristol BS8 2P5, UK:
ZSchoal of Clinical Sciences, University of Bristol, 69 5t Michael's Hill, Bristol BS2 8DZ, UK: *North Wales Centre for Primary Care
Research, Bangor University, Gwenfro 5, Wrexham Technology Park, Wrexham LL13 7YP, UK; 4Depamnent of Primary Health Care,
University of Oxford, 23-28 Hythe Bridge Street, Oxford OX1 2ET, UK: “Department of Public Health and Primary Care, University
of Cambridge, Forvie Site, Cambridge CB2 0SR, UK and ®Peninsula College of Medicine and Dentistry, Veysey Building, Exeter,
EX245G, UK

Background: Cver 15000 new oesophago-gastric cancers are diagnosed annually in the United Kingdom, with most being
advanced disease. We identified and quantified features of this cancer in primary care.

Methods: Case—control study using electronic primary-care records of the UK patients aged =40 years was performed. Cases with
primary cesophago-gastric cancer were matched to controls on age, sex and practice. Putative features of cancer were identified
in the year before diagnosis. Odds ratios (ORs) were calculated for these features using conditional logistic regression, and
positive predictive values (PPVs) were calculated.

Results: A total of 7471 cases and 32 877 controls were studied. Sixteen features were independently associated with cesophago-
gastric cancer (all P<0.001): dysphagia, OR 139 (95% confidence interval 112-173); reflux, 5.7 (4.8-6.8); abdominal pain, 2.6 (2.3-
3.0); epigastric pain, 8.8 7.0-11.0); dyspepsia, 6 (5.1-7.1); nausea and/or vomiting, 4.9 (4.0-6.0); constipation, 1.5 (1.2-1.7), chest
pain, 1.6 (1.4-1.9); weight loss, 8.2 (7.1-11.2); thrombocytosis, 24 (2.0-29); low haemoglobin, 2.4 (21-2.7); low MCV, 52 (4.2-6.4);
high inflammatory markers, 1.7 (14-20); raised hepatic enzymes, 1.3 (1.2-15); high white cell count, 1.4 (1.2-17); and high
cholesterol, 0.8 (0.7-0.8). The only PPV =5% in patients =55 years was for dysphagia. In patients <55 years, all PPVs were <1%.

Condlusion: Symptoms of nesophago-gastric cancer reported in secondary care were also important in primary care. The results
should inform guidance and commissioning policy for upper Gl endoscopy.



Risk Assessment Tools

National Cancer Action Team m

Part of the National Cancer Programme

Lung Cancer Assessment Tool for Non-Smokers Pri ma ry Ca re Ca ncer
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3 -? g g g g e ££ ¥ implied by NICE guidelines may benefit from urgent investigation,
S © 3 3 F <8 = The risk values in the tables are the proportion of those people
04 04 07 O3 11 09 16 16 n Risk .,o;m* with the listed symptom(s) who have that cancer type.

Cough * To be used to supplement NICE guidelines
» For patients aged 40 and over
* To cakulate the risk value:
© For a single symptom, read the value from the top row

Chest pain © For a single symptom presented more than once, read the
value from the cell on the left hand diagonal

o For multiple symptoms, read the value from the cell combining
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Loss of weight

17 o9 Loss of appetite the worst 2 symptoms
Thrombocytosis * Amber and red risk values suggests 2WW referral; yellow and
Abnormal white may well be best managed by review within primary care,
spirometry but use your clinical judgement
Haemoptyss
Lung Cancer Assessment Tool for Smokers Colorectal Cancer Assessment Tool
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Risk as a single
symptom

Diarrhoea

W

5

&

£ $£ Constipation
Diarrhoca

§ if

i x
B e

o

5 B

™

§

i

]
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Rectal Bleeding
Loss of weight

Abdominal pain

Abdominal
tenderness

* The original study was not
able to calculate figures for
these baxes, but they are almost
certainly worthy of a red shade
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Research

Julia Hippisley-Cox and Carol Coupland

Symptoms and risk factors to identify men with
suspected cancer in primary care:

derivation and validation of an algorithm
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Abstract

Background
Earty diagnosis of cancer could improve surival
=0 betier tools are needed.

Aimn

To derive an algorithm to estimate absolute
risks of different types of cancar in men
incorporating multiple symptoms and risk
factors.

Design and setting

Cohort study using data from 452 LIK
QReszarch™ general practices for development
and 224 for validation.

Method

Included patients were males aged Z5-87 years.

The primary outcome was incident diagnosis of
cancer over the next 2 years (lung, colorectal,
gastro-oesophageal, pancreatic, renal, blood,
prostate, testicular, other cancer]. Factors
examined were: ‘red flag’ symptoms such as
weight loss, abdominal distension, abdominal

pain, indigestion, dysphagia, abnormal bleeding,

lumps; general symptoms such as tiredness,

S T P T T A S S S S T T A

BACKGROUND

The UK has one of the poorest survival
rates for cancer in Europe.! This is thought
to be partly related to late presentation and
delays in diagnosis and treatment. Earlier
diagnosis could improve with more targeted
investigation of symptomatic patients and
increased public awareness of symptoms
as encouraged by the Mational Awareness
and Early Diagnosis Initiative [NAEDI? It
has been estimated that such an approach
rnight save 5000 lives a year without any
new medical advances® In general terms,
the earlier the cancer is diagnosed, the
rmore treatment options are available and
the better the prognosis. The challenge is
to make the correct diagnosis as early as
possible despite the non-specific nature
of cancer symptoms and signs. This is
particularly the case for primary care where
GPs need to differentiate those patients for
whom further investigation i1s warranted

team.' It's apparent that many of the
general symptorns [for example, appetite,
weight loss, anaemia, abdominal pain), and
some of the more specific symptoms [for
example, rectal bleeding], are predictive
of multiple types of cancer. In addition, in
clinical practice, patients generally consult
with one or more symptoms rather than
as 3 suspected case of a particular type
of cancer. It is the clinician’s job to decide
whether a patient's symptormns  might
indicate serious disease such as cancer,
which types of cancer are the most likely,
what investigations and referrals might be
needed, and the degree of urgency. With
this in mind, the scientific approach used to
develop the QCancer models was adapted
from the individual ‘cancer-based approach’
towards a more ‘symptoms-based approach’
which incorporates multiple risk factors
and symptoms in one model to predict risk
of multiple types of cancer. A symptoms-

L. . L T . Tl.-L. E- - 1_a_
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CﬂnRiSkﬂi Welcome to the QCancer®-2013 risk calculator for men: http://qcancer.org/male

[ Reset ] [ Forwomen ] [ Information ] [ Publications ] [ About ] [ Copyright ] [ Contact Us ] [ Algorithm ] [ Software

Calculate risk Your risk of having one of the following cancers, as yet undiagnosed 1s:
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[~ About you | Cancer | Tvpe | Risk
Age (25-89): 48 No cancer 99.61%
UK postcode: leave blank if unknown — i e 0.39%
’7Postcode: CHT 2NH |othcr | 0.13%
lcolorectal | 0.07%
—Clinical information |blood | 0.06%
Smoking status: non-smoker - |prosmte | 0.03%
Alcohol status: 3+units perday |re:nal tract | 0.02%
—Do you have... llung | 0.02%
a family history of gastrointestinal cancer? [ |ga51ro—oesophageal| 0.02%
a family history of prostate cancer? [] |testicula1 | 0.02%
type 2 diabetes? [] |pancreatic | 0.01%

chronic pancreatitis? [
chronic obstructive airways disease (COPD)? [ You have a 0.39% risk of having a cancer as yet undiagnosed, and correspondingly, a 99.61% chance that vou are clear.

In other words. in a crowd of 100 people with the same risk factors as you, 0 are likely to have a cancer as yet undiagnosed

— Do you currently have...

i (D ENENEDENC]
loss of appetite? [ COO0OO0OOY
unintentional weight loss? [ %gg%g%gg%g
abdominal pain? [] (SIS
abdominal swelling? [’ MMM ENIEN)
= ) (SICISENIENDIIEN)

ifficulty swallowing? [ \CATEEN K AT N SN A 4O
heartburn or indigestion: neither v P LU0 Y A 4
o LY 9 5] 4 [ Y 9

rectal bleeding? ] Risk of a cancer

blood when you vomit? [[] as vet undiagnosed
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Alarm symptoms in early diagnosis of cancer in primary care:
cohort study using General Practice Research Database

Roger Jones, Wolfson professor of general practice,’ Radoslav Latinovic, database manager,”
Judith Charlton, research assistant,? Martin C Gulliford senior lecturer in public health?

ABSTRACT

Objective To evaluate the association between alarm
symptoms and the subsequent diagnosis of cancerina
large population based study in primary care.

Design Cohort study.

Setting UK General Practice Research Database.

Patients 762 325 patients aged 15 years and older,
registered with 128 general practices between 1994 and
2000. First occurrences of haematuria, haemoptysis,
dysphagia, and rectal bleeding were identified in patients
with no previous cancer diagnosis..

Main outcome measure Positive predictive value of first
occurrence of haematuria, haemoptysis, dysphagia, or
rectal bleeding for diagnoses of neoplasms of the urinary

tract, respiratory tract, oesophagus, or colon and rectum
durine three vears after sumntam nnset likelihnnd ratin

general practitioners refer less than 5% of their patients
each year for specialist opinions and hospital
investigations.'? Referral from primary to secondary
care is often triggered by a general practitioner’s
awareness of so called “alarm symptoms,” features in
the clinical presentation that are considered to predict
serious, often malignant, disease. For example, guide-
lines on the identification of alarm symptoms form the
core of the “two week rule” for urgent referral of
patients suspected of having cancer,” and many clin-
ical practice guidelines specify particular symptoms
that mandate urgent investigation or referral.” How-
ever, the evidence base for the alarming nature of
many alarm symptoms is weak, and general practi-

tioners often use individual approaches to the collec-

tinn and analveis of data in the comres of conanltatinns !
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Keywords: herpes zoster; cancer, risk; database; epidemiclogy

The risk of a subsequent cancer diagnosis
after herpes zoster infection: primary care
database study

S J Cotton'#, J Belcher®, P Rose?, § K Ja_qa::leesan1 and R D Neal*'

"North Wales Centre for Primary Care Research, College of Health and Behavioural Sciences, Bangor University, Gwenfro 5,
Wrexham Technology Park, Wrexham LL13 7YF, UK; ?Pendre Surgery, Clayton Road, Mold, Flintshire CH7 155, UK; 3Depamnent
of Mathematics, School of Computing and Mathematics, Keele University, Staffordshire ST5 5BG, UK and *Department of Primary
Health Care Sciences, University of Oxford, New Radleliffe House, Second Floor, Radcliffe Observatory Quarter, Woodstack Road,
Oxford OX2 6GG, UK

Background: Herpes zoster and cancer are associated with immunosuppression. Zoster occurs more often in patients with an
established cancer diagnosis. Current evidence suggests some risk of cancer after zoster but is inconclusive. We aimed to assess
the risk of cancer following zoster and the impact of prior zoster on cancer survival.

Methods: A primary care database retrospective cohort study was undertaken. Subjects with zoster were matched to patients
without zoster. Risk of cancer following zoster was assessed by generating hazard ratios using Cox regression. Time to cancer was
generated from the index date of zoster diagnosis.

Results: In total, 2054 cancers were identified in 74029 patients (13428 zoster, 80601 matches). The hazard ratio for cancer
diagnosis after zoster was 242 (95% confidence interval 2.21, 2.66) and the median time to cancer diagnosis was 815 days. Hazard
ratios varied between cancers, and were highest in younger patients. There were more cancers in patients with zoster than those
without for all age groups and both genders. Prior immunosuppression was not associated with change in risk, and diagnosis of
zoster before cancer did not affect survival.

Conclusion: This study establishes an association between zoster and future diagnosis of cancer having implications for cancer
case finding after zoster diagnosis.
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Exposure to bisphosphonates and risk of
gastrointestinal cancers: series of nested case-control

studies with QResearch and CPRD data
EEZE oPEN ACCESS

Yana Vinogradova research fellow in medical statistics, Carol Coupland associate professor and
reader in medical statistics, Julia Hippisley-Cox professor of clinical epidemiology and general
practice

Division of Primary Care, University Fark, Notlingham G2 TRD, UK

Abstract Introduction
Dbmﬂ' To |I'I'I'ESHQE15 e assoczaion babwean usa al

pisphosphonales estimatad fom prasciplion informatien and risk ol
gasirointestinal cancars.

As an established drug for the treatment and prevention of
osteoporosis,” * bisphosphonates have been widely prescribed’
and have a long term effect’ Althongh preclinical studies have

Design Series of nesied case-control studies. shown that bisphosphonates have anti-tumour properties.” ® there
Selting Genaral practices in the Unfled Kingdom conlributing o the 15 still a possibility that their adverse eftects on the

OResearch primary care dalabase [660) and the Clink:al Pracics gastrointestinal tract, such as mucosal imitation, might cause
Research Dalalink (CPRD) (B43). ulceration” and could be linked to an increased risk of cancer,
Participants Falients aged =50 with & disgnosis of a primarny The first publication on the possible association was from the
gasireintestinal cancer in 1997-2011, aach malched with up o five S Food and Drug Administration (FDA) Adverse Event
coninos by age, s, prachics, and calendar yaar. Reporting System, which histed 23 cases of oesophageal cancer

Main outcome measures Odds ralios lor incident gastroiniestina in users of oral alendronate between 1995 and 2008.° An
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Relative Risk of Cardiovascular and Cancer Mortality
in People With Severe Mental lliness From the United
Kingdom's General Practice Research Database ]

Diavid P. J. Osborn, PhD; Gus Lewy, MSc; Irwin Mazareth, PhD; Irene Petersen, PhD; Amir Islam, MBA; Michael B.
King, PhD

[+] Author Affiliations

Arch Gen Psychiatry. 2007,64(2):242-249. doi:10.1001/archpsyc.64.2.242. TextSize: A A A

This article was corrected | View correction

Article | Tables

ABSTRACT

ABSTRACT | METHODS | RESULTS | COMMENT | AUTHOR INFORMATION | REFERENCES v

References | Comments

Context People with severe mental illness (SMI) appear to have an elevated risk of death from
cardiovascular disease, but results regarding cancer mortality are conflicting.

Objective To estimate this excess mortality and the contribution of antipsychotic medieation, smoking,
and social deprivation.

Design Retrospective cohort study.
Setting United Kingdom's General Practice Research Database.
Patients Two cohorts were compared: people with SMI diagnoses and people without such diagnoses.

Main Outcome Measure Mortality rates for coronary heart disease (CHD), stroke, and the 7 most
common cancers in the United Kingdom.

Results A total of 46 136 people with SMI and 300 426 without SMI were selected for the study. Hazard
ratios (HRs) for CHD mortality in people with SMI compared with controls were 3.22 (95% confidence
interval [CI], 1.9g9-5.21) for people 18 through 49 vears old, 1.86 (95% CL, 1.63-2.12) for those 50 through 75
vears old. and 1.0% (5% CL. 0.a2-1.10) for those older than 7= vears. For stroke deaths. the HRs were 2.52
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Full Paper
Long-term health outcomes In a British cohort of breast,

colorectal and prostate cancer survivors: a database study

NF Khan™!, D Mant', L Carpenterl, D Forman® and PW Rose'

'Department of Primary Care Health Sciences, University of Oxford, Znd Aoor, 23-38 Hythe Bridge Street, Oxford OXI1 2ET, UK; 2Du:*f_N:Jrf.rrlcnt of Public
Heaith, University of Oxford, Rosernary Rue Building, Old Road Campus, Oxford OX3 7LF, UK; *Cancer Information Section, Intemational Agency for
Research on Cancer, 150, Cours Albert Thormas, F-69372 lyon Cedex 08, France
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BACKGROUND: The community-based incidence of cancer treatment-related long-term consequences is uncertain. We sought to
establish the burden of heatth outcomes that have been associated with treatment among British long-term cancer survivors.
METHODS: We identified 26 213 adults from the General Practice Research Database who have survived 5 years or more following
breast, colorectal or prostate cancer. Four age-, sex- and general practice-matched non-cancer controls were selected for each
survivor. We considered the incidence of treatment-associated health outcomes using Cox proportional hazards models.

RESULTS: Breast cancer survivors had an elevated incidence of heart failure (hazards ratio (HR) 1.95, 95% confidence interval (CI)
|.27=3.01), coronary artery disease (HR .27, 95% Cl |.11—1.44), hypothyroidism (HR 1.26, 95% Cl 1.02—1.56) and ostecporosis
(HR 1.26, 95% Cl 1.13—1.40). Among colorectal cancer survivors, there was increased incidence of dementia (HR |.68, 95% Cl
|.20—-2.35), diabetes (HR 1.3%9,95% Cl |.12—1.72) and osteoporosis (HR 141, 95% CI |.15—1.73). Prostate cancer survivors had the
highest risk of osteoporosis (HR 2.4%, 95% CI 1.93-3.22).

COMNCLUSIONS: The study confirms the occurrence of increased incidence of chronic illnesses in long-term cancer survivors attributable
to underlying lifestyle and/or cancer treatments. Although the absolute risk of the majority of late effects in the cancer survivors
cohort is low, identifying prior risk of osteoporosis by bone mineral density scanning for prostate survivors should be considered.
There is an urgent need to improve primary care recording of cancer treatment.

Brtish Journal of Cancer (201 1) 105, 529 -537; doi:10.1038/bjc.2011.420  www.bjcancer.com
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