
Thrombocytosis: an underused risk marker of cancer in primary care? 

1. Lay summary 

Background: The UK does very badly in cancer, and any way of diagnosing it more quickly 

would be welcomed. 

The UK has a poor record in cancer outcomes, much of which is blamed on delays in 

diagnosis. Many initiatives have been established to help primary care identify and 

investigate patients with possible cancer. One factor which has received little attention is a 

raised platelet count (thrombocytosis). Our team has identified this as being relevant in lung, 

colon, ovary, oesophago-gastric, bladder and pancreas cancers. Together, these six cancer 

sites suggest that the risk of an underlying cancer in a patient with thrombocytosis exceeds 

4% and may be as high as 10%. Such a figure would make a very important contribution to 

cancer diagnosis: a contribution that is currently completely absent from current diagnostic 

practice.  

Research objective: How useful is thrombocytosis in predicting an underlying cancer? 

In all our previous studies, we have started with a cancer and worked backwards towards 

clinical features including thrombocytosis. In this study, we will start with general practice 

patients with thrombocytosis, and identify a) which cancers are associated, b) how strong 

the association is – in terms of a percentage risk, and c) which level of platelet count is 

optimal for recommending cancer investigation (incorporating the patient’s age and sex).  

The study will use 50,000 patients from the CPRD, 40,000 with a raised platelet count, and 

10,000 without. We will link this dataset to the national cancer registries to confirm cancer 

diagnoses. We will perform a cohort study, with sub-analyses by age, sex and platelet count. 

Our power calculation has shown that 50,000 patients will provide sufficient cases to give 

very reliable results. 

Main outcome measure: the incidence of cancer in the one year following a raised platelet 

count.  

Our team is extremely experienced in both CPRD and cancer diagnostic studies, containing a 

statistician, professors of diagnostic medicine and a practising haematologist. Furthermore, 

the research group into which this study will be embedded has an extremely strong record in 

clinical implementation of research findings.  

 

2. Background 

Early diagnosis of cancer is a leading objective, particularly in those countries like the UK and 

Denmark with relatively poor cancer outcomes.(1) Screening helps, although it is only effective in a 

small number of cancers. Because of this, most cancers (90% in the UK) present with symptoms – 

and usually to primary care.(2) Many initiatives have been implemented to expedite diagnosis, but 

most have targeted better investigative services, after the general practitioner has considered the 



possibility of cancer. These include the two-week wait clinics, open access GP investigation and NICE 

guidance. Much less attention has focussed on an earlier stage in primary care: triggering the GP to 

consider cancer at all.  

Although some cancers have classical symptoms, such as a breast lump in breast cancer and 

haematuria in urological cancers, many cancers present with vaguer symptoms, often called the 

‘low-risk-but-not-no-risk symptoms’.  With these presentations, the GP may not consider cancer at 

all, or may decide against investigation – or be discouraged from investigation by NICE guidance.(3) 

This situation can be improved by tables of risk profiles (all English GPs have been sent risk profiles 

for the common symptom clusters in lung and colorectal cancer) or by computerised support. Such 

support can work in two ways: either by searching for additional symptoms of cancer once a 

symptom has been entered into the GP’s clinical system, and calculating an overall risk, or by regular 

sweeps of the practice computer for symptom profiles deemed to represent a high risk.(4) These 

schemes are still in their infancy.  

3. Platelets and cancer 

One overlooked marker of possible malignancy is a raised platelet count, or thrombocytosis. The 

association between thrombocytosis and cancer was first reported over a century ago.  

3.1 Secondary care studies. An old study from a US hospital reported that 30 of 82 patients with a 

platelet count over 400,000 per mm3 had a malignancy, including stomach, colon, lung, breast and 

ovarian cancers.(5) Another hospital study reported thrombocytosis in lung, but not colon cancer.(6) 

Recent laboratory studies of the biology of thrombopoiesis in ovarian cancer have demonstrated 

interleukin-6 production by the tumour leading to increased thrombopoetin synthesis in the liver.(7) 

In turn, paraneoplastic thrombocytosis was shown to fuel tumour growth7 and platelet inhibition 

with aspirin was found to prevent metastatic spread of solid cancers in randomised controlled 

trials.(7) (8) 

3.2 Primary care studies. These few studies were set in secondary care. Our team, however, has 

identified an association between thrombocytosis and several cancers in primary care.(9) In lung 

cancer, 14% of cases had thrombocytosis, and the positive predictive value (PPV) for lung cancer in a 

primary care patient with thrombocytosis was 1.6%.(10) In colon, the figures were very similar, with 

a 14% prevalence of thrombocytosis, and a PPV of 1.4% (unpublished data from the CAPER 

database);(11) in ovary, 12% prevalence and PPV 0.5% (also unpublished reanalysis);(12) similar 

figures have been identified in our on-going studies of oesophago-gastric (PPV 0.5%), bladder (0.2%) 

and pancreas cancers (0.2%) (submitted for publication, or in-press). No association was seen in 

prostate or brain cancers, and the association with uterine cancers was small.(13, 14) So, six of the 

nine primary care cancers we have studied have shown evidence of an association with 

thrombocytosis.  From these six alone, it is clear that the PPV of a cancer in primary care in a patient 

with thrombocytosis approximates to 5%. Should other cancers show the association (and this 

seems probable, particularly with breast yet to be studied), then the overall PPV will be even higher.  

Very few features of cancer in primary care are present in over 10% of cases, and very few features 

of cancer have a risk of 5% or more, so this is potentially a very useful marker of cancer.(15)  

Furthermore, many of these studies preceded routine laboratory transmission of test results to 

primary care: as a result, there was considerable under-recording of results (both normal and 



abnormal). In recent years, this has improved. Comparing the data in the published lung paper, 

which used paper records from 1998-2002 as opposed to the electronic data in the DISCOVERY 

programme, illustrates this. The ‘old’ figures for lung cancer, as quoted above, were a prevalence of 

14% with a PPV of 1.6%.(10) The ‘new’ figures are for 5,181 UK lung cancers diagnosed in 2007-9. 

3283 (63%) patients with lung cancer had a platelet count in the year before diagnosis.  Of these, 

343 (10%) were in the range 400-449,000 and 563 (17%) were >450,000. Thus, over a quarter of lung 

cancers appear to have thrombocytosis before the diagnosis is made. Potentially, the PPV for lung 

cancer alone is ~3%.  

While the association of cancer with thrombocytosis is well accepted, raised platelets in a full blood 

count finding is frequently ignored in both primary and secondary care, because of its low specificity. 

Furthermore, it is not generally recognised that test results with PPVs of as little even as a few 

percent can be very valuable in improving the detection rate of early cancer.  

4. The need for further study 

All the above suggests the connection between thrombocytosis and cancer is well-researched and 

understood. On the contrary, this began as an unexpected finding, which is now being replicated in 

other studies. GPs do not know of the association – and laboratories do not warn of it.  

If this finding were to be confirmed, it could make a significant contribution to primary care 

diagnosis of cancer. At the simplest level, it would be possible for laboratories to alert primary care 

to the possibility of cancer (and provide a list of cancers, ordered in frequency) for any platelet count 

above an agreed value.  More sophisticated solutions (such as programming GP computer systems 

to alert GPs to thrombocytosis) are also possible.  

Research questions: 

4.1 In patients with a raised platelet count in primary care, what is the prevalence of cancer, and 

which cancers are diagnosed? 

4.2 What level of platelet count should suggest investigation for cancer?  

This requires changing the direction of research, so that it is no longer focussed on individual 

cancers, but on the patient with thrombocytosis.  

5. Research plan 

This is driven by the expected clinical use of the results. We expect them to be of value to a general 

practitioner receiving a blood count result showing thrombocytosis (probably as an unexpected 

finding) and wanting to know what (if anything) is to be done in terms of cancer investigation. It is 

not designed to examine who should have a platelet count measured, or if measurement of a 

platelet count would be useful as a screening test in an asymptomatic population. Thus, it is a simple 

cohort study of primary care thrombocytosis.  

5.1 Design:  Prospective cohort study using electronic primary care records in the CPRD 

5.2 Details of the cohort: we will study patients over the age of 40 (this age captures >90% of all 

new cancers), of either sex, and with a platelet count over 400,000 per mm3. We will only 



study patients with this count after the beginning of 2000, as electronic submission of blood 

results to practices became the norm around then.  

5.3 Outcomes: we will identify new diagnoses of cancer occurring in the year after the first 

raised platelet count. This will be done by searching the clinical/referral files of patients 

within the cohort for medcodes representing cancer. Medcodes are the main variable within 

the CPRD used to store diagnostic information. Of the 100,035 possible medcodes, 2,623 are 

cancer diagnostic codes, which the PI on this study has categorised into the 18 main adult 

cancer sites, plus a 19th miscellaneous category. This list has been adopted by the CPRD for 

its cancer studies. One year has been chosen as a reasonable compromise between 

identifying all cancers related to the thrombocytosis, yet reducing the chance of identifying 

unrelated cancers.  

5.4 The results will be presented as the rate of cancer in patients with thrombocytosis (an 

incidence figure).  

5.5 Sub-analyses will examine 

5.5.1 The type of cancers occurring 

5.5.2 The incidence of cancer in each gender group amongst those with thrombocytosis 

5.5.3 The incidence of cancer in different age groups (probably by 10 year age bands) amongst 

those with thrombocytosis  

5.5.4 Different levels of thrombocytosis (probably 400-424, 425-449, 450+). There is sufficient 

power (see below) to present this as a ROC curve of cancer incidence vs. platelet count. 

The ROC analysis should allow us to identify the optimal cut-point level of 

thrombocytosis for discriminating between those who do and do not develop cancer. 

5.5.5 We will also request the dataset to be linked to cancer registries for confirmation of 

cancer diagnoses (especially the date of diagnosis). Staging data is patchily present in 

linked registry-CPRD datasets and our previous experience suggests it may not be 

possible to perform a reliable sub-analysis of stage.  

5.6 Sample size/power calculations. The CPRD prefer to limit their datasets to 50,000 patients.  

The prevalence of thrombocytosis is such that they will easily be able to provide this 

number, and we propose to request 40,000 with thrombocytosis (Gallagher: personal 

communication). We have performed three sample size calculations based on estimating the 

12 month cancer incidence amongst those with thrombocytosis.  

5.6.1 To estimate a cancer incidence of 5% with an error margin of ±2% requires 457 subjects 

with thrombocytosis. 

5.6.2 To estimate a cancer incidence of 10% prevalence with an error margin of ±2% requires 

865 subjects with thrombocytosis. 

5.6.3 To estimate the area under the curve of 80% with an error margin of ±1% in an ROC 

curve analysis of cancer incidence (binary reference standard) by platelet count 



(continuous test) requires 38,254 subjects, assuming the ratio of cancers to non-cancers 

is 1:19 (i.e. a 5% prevalence of cancer). Note that these subjects are not selected with 

respect to thrombocytosis status since we need both subjects with and without 

thrombocytosis to do this analysis.(16) 

5.6.4 Thus the proposed dataset of 40,000 patients has sufficient power to answer the main 

research questions, and to estimate cancer incidence precisely within subgroups of 

thrombocytosis patients defined by age and sex, providing each subgroup is sized 

around 500 to 1000.  

5.6.5 We will request an age-sex matched sample of 10,000 patients (selected at random to 

match a quarter of the 40,000) who have had a normal platelet count measure. 

Although not needed for the main outcome (PPV), this comparison sample will allow us 

to determine the completeness of recording of cancer diagnoses within the study, and 

will address any concerns that there could be confounding by indication (whereby more 

‘ill’ patients are more likely to receive a blood test, and are thus more likely to have 

thrombocytosis identified. This comparison sample has over 99% power to identify a 

change in incidence of cancer from 2% in the comparison group to 3% in the 

thrombocytosis group (we expect it to be higher). 

6. The study team and environment.  

This consists of a professor of primary care diagnostics (Hamilton), an experienced 

methodologist/statistician (Okoumunne), a professor of diagnostics (Hyde) and a consultant 

haematologist (Rudin). It will be hosted within the DISCOVERY research group of the University of 

Exeter Medical School. This research group is highly experienced in cancer diagnostic studies, and 

in using CPRD data. The environment is also ideal for any implementation of the findings, as the 

Medical School and NHS units make up the Peninsula CLAHRC, tasked with implementation 

research – particularly embedding research findings into clinical practice.  

7. Outputs, dissemination and implementation plan.  

Conventional outputs will include national and international conference presentations and high 

profile peer reviewed publications. We have strong links with the Department of Health, the 

National Cancer Action Team and several cancer charities. They will be fed results in a format most 

useful to them. Each of these three bodies is moving towards integration of cancer diagnostics into 

GP computers, and it would be relatively easy to add any thrombocytosis-related action into current 

initiatives.  
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