
INTRODUCTION
There are approximately 2.5 million 
survivors of cancer in the UK, and this 
population is increasing by 3% annually.1 
This population is at risk of recurrence, 
either locally, regionally, or as distant 
metastases. Cancer recurrence is the main 
cause of mortality in this group,2 so when a 
survivor of cancer develops a new symptom, 
one of the key clinical questions is whether 
the symptom represents a recurrence. 

Although cancer can spread to many 
different organs, there are recognisable 
patterns for specific primary sites and the 
site, or sites, of metastases.3 The most 
common sites of spread are lymph nodes, 
bones, brain, lung, and liver, although 
multiple sites are common. The most 
common metastatic sites for the three types 
of cancer in this study are: 

• breast cancer — bone, liver, lung, and 
brain;

• prostate cancer — bone, liver, and lung; 
or

• colorectal cancer — liver, lung, 
peritoneum.4,5

Symptoms of metastases may be site 
specific, as in a pathological fracture 
causing pain, or systemic, such as fatigue, 
nausea, or anorexia. Abnormal laboratory 
tests suggesting possible metastatic spread 

include anaemia, abnormal liver function, 
and hypercalcaemia.6 

In the UK, guidelines from the National 
Institute for Health and Care Excellence 
(NICE) suggest post-treatment follow-up of 
patients with cancer for: 

• up to 5 years for breast cancer;

• 3 years for colorectal cancer; and

• a minimum of 2 years of prostate-specific 
antigen (PSA) monitoring for prostate 
cancer.7–9

Hospital follow-up is the norm, although 
primary care follow-up may be offered as 
an option. 

Local, regional, or metastatic spread may 
be identified at routine follow-up. However, 
many patients present with new symptoms 
between outpatient follow-ups, or after 
follow-up has ceased; these symptoms are 
usually reported to primary care. In one 
trial of breast cancer follow-up, 69% of 
recurrences were detected by the patients 
themselves and presented as interval 
events, and 44% of the women presented 
first to their GP.10 In a more recent study 
of patients with early-stage breast cancer, 
22% of recurrences presented outside 
routine follow-up; overall, 33.5% of relapses 
were symptomatic, with routine follow-up 
mammography being the main alternative 
mode of identification.11 
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Abstract
Background 
How metastatic cancer initially presents is 
largely unknown.

Aim
To identify clinical features of metastatic cancer 
in primary care. 

Design and setting
Case–control study in 11 general practices in 
Devon, UK.

Method
Cases of patients who had died with metastatic 
breast, colorectal, or prostate cancer were 
selected. In addition, two control groups were 
formed of patients with the same primary 
cancer but without metastases (‘cancer 
controls’) and patients without cancer (‘healthy 
controls’), matched for age, sex, and practice. 
All symptoms, signs, and laboratory test 
abnormalities in the year before metastasis 
were identified. The primary analysis used 
conditional logistic regression.

Results
In total, 162 cases, 152 cancer controls, and 
145 healthy controls were studied. Common 
symptoms associated with cancer were: 
vomiting, 40 (25%) cases and 13 (9%) cancer 
controls (multivariable odds ratio [OR] 3.5, 95% 
confidence interval [CI] = 1.3 to 9.4, P = 0.011); 
low back pain, 38 (24%) cases and 17 (11%) 
cancer controls (OR 2.5, 95% CI = 1.1 to 5.6, 
P = 0.032); loss of appetite, 32 (20%) cases and 
nine (6%) cancer controls (OR 4.0, 95% CI = 1.2 
to 13.2, P = 0.021); and shoulder pain, 27 (17%) 
cases and eight (5%) cancer controls (OR 5.3, 
95% CI = 1.6 to 18, P = 0.007). Groin pain was 
uncommon, but strongly associated (16 [10%] 
cases and one [1%] cancer control [OR 10, 
95% CI = 1.2 to 82, P = 0.032]), as was pleural 
disease (nine [6%] cases and one [1%] cancer 
control [OR 10, 95% CI = 1.1 to 92, P = 0.038]). 

Conclusion
These features of disseminated cancer have 
been reported before in studies from secondary 
care, but the scarcity of specific symptoms 
(such as local pain) and the fairly common 
occurrence of non-specific symptoms (vomiting 
and loss of appetite) is important and may 
explain delays in the diagnosis of metastases.

Keywords
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Early identification of progressive disease 
in patients with cancer may not lead to 
an improvement in survival but symptom 
relief can be made more effective. Prompt 
diagnosis of bone metastases, followed by 
active management of pain, fractures, or 
spinal cord compression, can considerably 
influence functional outcome and quality 
of life.12,13 Early detection of liver and lung 
metastases can allow palliative therapy and 
— in rare instances —curative resection of 
metastases from colorectal cancer.14

Clinical features of the presentation of 
metastatic cancer are poorly described. 
Almost all previous studies have originated 
in secondary care, yet the clinical problem of 
diagnosis resides, in part at least, in primary 
care. There are no studies that reflect all 
aspects of recurrence — timing, site, and 
symptoms — in a single cohort. Although 
there is evidence of delay in presentation 
and diagnosis of primary cancer, there is no 
evidence about the presence or absence of 
delay in the diagnosis of metastatic cancer 
in primary care. There is also no national 
guidance for primary care in the detection 
of recurrent disease. 

This study sought to fill this gap by 
identifying and quantifying the risk of 
cancer recurrence in primary care patients 
who were symptomatic and had received 
treatment with a curative intent for an 
earlier cancer.

METHOD
Design
This was a case–control study, using data 
from medical records; the data, although 

analysed retrospectively, were collected 
prospectively between 2002 and 2009 from 
the primary care records of patients in 
11 general practices in Devon, UK. The 
combined population was 172 000 people 
aged ≥40 years (mid-2006). The study was 
undertaken in tandem with a case–control 
study of ovarian cancer using similar 
methods.15 

Cases 
Cases were identified from computerised 
searches at each of the participating 
practices for deceased patients with a prior 
record of breast, colorectal, or prostate 
cancer. Being deceased was a requirement 
of the ethical approval. For retention in 
the study, cases had to detail patients who 
had had radiologically or histologically 
proven metastatic cancer. Patients with 
recurrences only at the primary site were 
excluded, although patients with spread 
to local lymph nodes were included (in 
practice, most had widely disseminated 
disease). Exclusion criteria were as follows: 

• The primary cancer was considered 
incurable at the time of initial diagnosis 
(this included cases of prostate cancer in 
which there was a PSA value of >100ng/
ml at diagnosis, as metastatic disease at 
diagnosis was considered to be likely), or 
metastatic spread had occurred within 
6 months of diagnosis of the primary 
cancer; 

Administrative cases, comprising:

•  cases in which the primary cancer was 
diagnosed before the patient had reached 
40 years of age;

•  patients whose metastases occurred 
before registration at the current practice; 
or

•  cases, the full record for which had been 
archived off site after death.

The date that metastatic disease was 
first diagnosed in the cases was labelled 
as the index date, and the same date was 
used for controls. This was defined as the 
date of specialist confirmation of metastatic 
disease, and was usually based on imaging 
or biopsy. Ambiguities relating to the index 
date were resolved by consensus, including 
one of the clinical members of the research 
team.

The original study design included lung 
cancer; however no cases of lung cancer 
met the above criteria.

Controls
For each case, two controls — alive at the 

How this fits in
There are approximately 2.5 million 
survivors of cancer in the UK, with many 
at risk of disease recurrence in the form 
of metastases. The clinical presentation 
of metastases occurs almost wholly in 
specialist clinics rather than primary care, 
although most patients with metastases 
present initially to primary care. The 
clinical features of the patients and cases 
in this study were dominated by common, 
non-specific symptoms, such as vomiting, 
low back pain, and loss of appetite; more 
specific symptoms, such as groin pain 
or signs of pleural disease, were much 
less frequent. Metastatic cancer presents 
with systemic symptoms primarily, rather 
than local symptoms from the metastatic 
deposit. This makes identification of 
metastases in primary care more difficult 
and may lead to delays.
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time of the diagnosis of metastatic cancer in 
the case — were selected from the practices’ 
databases and matched on sex, age and GP 
practice. Two types of controls were used: 

• ‘healthy controls’ — without cancer, 
matched to the year of birth of the relevant 
case; and

• ‘cancer controls’ — diagnosed with the 
same cancer as the relevant case, but 
without relapse at the index date.

Cancer controls had to have at least 
as long an interval from their primary 
diagnosis to the index date as the interval 
from primary diagnosis to the index date 
(metastatic spread) in the case. If there was 
more than one available cancer control, the 
control with their cancer diagnosis closest 
to the age at primary diagnosis of the case 
was selected. All controls had to have had at 
least one GP consultation in the year before 
the index date. 

Controls who were still alive were invited 
by letter, explaining the purpose of the 
study, and consent to access their medical 
records was sought. When a patient declined 
participation, a replacement control was 
invited (to a maximum of two replacement 
invitations). Written consent was given by all 
participating controls. The ethical approval 
granted for this study permitted use of 
controls’ records if they were deceased. 

Data collection
Anonymised copies of the GP notes, 
including investigations, referral letters, 
specialist consultations, and histology 
results were taken for the year before the 
index date. All symptoms, investigations 
and clinical findings, and metastatic sites 
(collectively termed ‘features’ from here 
on) were coded on a customised database 
by three researchers and blinded to case–
control status using an adapted form of 
the International Classification of Primary 
Care-2. 

The inter-rater reliability of coding was 
not assessed as this was the same as that 
used in previous studies and had previously 
shown very high reliability.15 Some abnormal 
tests were grouped: for instance, abnormal 
liver function was defined as the presence 
of any liver enzyme above the normal range. 

Analysis
The main method of analysis was 
conditional logistic regression. Univariable 
analyses were performed initially, retaining 
variables with a P-value of <0.1 to enter into 
multivariable analyses. The multivariable 

analysis used a P-value of 0.05 for retention. 
Only variables that were present in >2% of 
the cases were studied. 

The cancer controls and healthy controls 
were used in separate analyses, and the 
cancer sites were also analysed separately. 
Finally, all three cancer sites (breast, 
colorectal, and prostate) were merged and 
a unified analysis performed. Clinically 
plausible interaction terms were added to 
each model, and likelihood ratio testing was 
applied to test whether they improved the 
models. Secondary analyses examined the 
clinical features by metastatic site (bone, 
liver, or lung) using only the cancer controls; 
these studied the features that were present 
a minimum of 90 days before diagnosis. 
Stata (version 12) was used to undertake 
the analyses. 

The sample size calculation was based 
on the sub-analysis by metastatic site, in 
that the researchers expected the symptom 
profiles to reflect the site of the deposit 
more than that of the primary tumour. The 
calculation was based on specific features 
being present in 20% of cases and 2% 
of cancer controls; this would require 61 
cancers in each metastatic site, using a 
one-sided a of 0.05. With the likelihood of 
patients having multiple metastatic sites, 
the researchers aimed for 150 cases. 
In practice, all cases from the recruited 
practices were accepted, so this number 
was slightly exceeded. 

RESULTS
A total of 523 potential cases were identified 
from the practice searches; these included 
patients who were deceased and whose 
record contained a code for either breast, 
colorectal, or prostate cancer. Of those, 130 
showed no record of metastatic disease, 189 
showed incurable disease at initial diagnosis 
or metastases within 6 months, and 42 
constituted administrative exclusions; this 
left 162 cases eligible for inclusion in the 
study. 

A total of 208 cancer controls and 177 
healthy controls were also identified from 
the practice searches and were invited to 
participate. Of these, 56 cancer controls and 
32 healthy controls declined participation 
or constituted administrative exclusions, 
leaving 152 matched cancer controls 
and 145 matched healthy controls. The 
demographic data for the patients in the 
study are shown in Table 1. The number 
of years between diagnosis of the primary 
cancer and metastasis was 1.7 (interquartile 
range [IQR] 1.2–2.6) in colorectal cancer, 4.3 
(IQR 2.1–8.3) in breast cancer, and 4.5 (IQR 
2.8–6.3) in prostate cancer. 
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Clinical features
Overall, 207 separate features were 
recorded in at least 2% of cases. Of these, 

50 (43 symptoms and seven abnormal 
investigations) were associated with 
metastatic cancer, with a P-value of ≤0.1 
in the univariable analysis in the cancer 
controls; 53 features (46 symptoms and 
seven abnormal investigations) were 
associated in the healthy controls. These 
features were entered for multivariable 
analyses, with the final models shown 
in Table 2. A total of 80% of the cases 
presented with at least one of the seven 
features in the final model (data not shown).

Only one variable/primary site interaction 
term was conventionally significant. Low 
back pain was more strongly associated 
with metastases in colorectal cancer using 
cancer controls (interaction odds ratio [OR] 
75 (95% CI = 1.8 to 3000)], P = 0.02).

The results of the sub-analyses by 
metastatic site, using the seven significant 
variables from the cancer control 
analysis, are shown in Table 3. Results 
for brain metastases and/or ‘other’ sites 
(for example, intra-abdominal) are not 
shown as the numbers were too small for 
reliable analysis. Thirty-five (22%) of the 
cases detailed presentation with disease at 
multiple metastatic sites.

Again, using only the seven variables 
significantly associated with metastases in 
the cancer control analysis, the multivariable 
analysis (Table 2) was repeated after 
removing the final 90 days of consultations. 
Only vomiting (OR 3.0, 95% CI = 1.3 to 6.8, 
P = 0.08) and an abnormal liver function 
test (OR 2.1, 95% CI =1.0 to 4.3, P = 0.044) 
were associated with future metastases. 
The time from first presentation to primary 
care with a relevant feature of possible 
metastatic cancer to confirmation of the 
disease was longest in the patients with 
colorectal cancer, with a median of 178 
(IQR 31–269) days. For the prostate and 
breast cancer cases the median interval 
was 176 days (IQR 84–311) and 120 days 
(IQR 28–270) respectively. 

DISCUSSION
Summary
To the authors’ knowledge, this is the first 
article to describe the clinical features of 
metastatic cancer in primary care. The main 
findings were that vomiting, shoulder pain, 
low back pain, and loss of appetite were fairly 
common markers of metastatic spread, but 
that these features were also experienced 
by patients with a previous cancer and no 
metastases. As a result, for these features 
the strength of the association — as 
measured by the multivariable OR — was 
only moderate, ranging from 2.5 to 5.3. 

Two other less-common features had 
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Table 1. Patients’ demographic data
Characteristic Cases Cancer controls Healthy controls
Primary site, n (%)
  Breast 80 (49) 76 (50) 71 (49) 
  Colorectal 46 (28) 42 (28) 40 (28)

  Prostate 36 (22) 34 (22) 34 (23) 
Sex,a n (%)
  Male 31 (67) 29 (69) 27 (67)
  Female 15 (33) 13 (31) 13 (33)
Years between primary diagnosis 
and index date, median (IQR)

3.2 (1.6–6.1) 5.1 (2.2–9.3) n/a

Age in years at diagnosis of 
metastatic cancer, median (IQR)

75 (65–82) n/a n/a

Age in years at diagnosis of primary 
cancer, median (IQR)

70 (60–78) 68 (58–74) n/a

aColorectal cancer only. IQR = interquartile range. 

Table 2. Features of metastatic cancer and the final models, 
compared with controls

  
Cancer Healthy

 Cancer controls Healthy controls

 Cases, controls, controls, Multivariable analysis Multivariable analysis 

Feature n (%) n (%) n (%) OR (95% CI) P-value OR (95% CI) P-value

Groin pain 16 (10) 1 (1) 5 (4) 10.2 (1.2 to 8.2) 0.032 NS

Pleurisy/pleural effusion 9 (6) 1 (1) 1 (1) 10.2 (1.1 to 9.2) 0.038 NS

Shoulder pain 27 (17) 8 (5) 21 (15) 5.3 (1.6 to 1.8) 0.007 NS

Loss of appetite 32 (20) 9 (6) 8 (6) 4.0 (1.2 to 1.3) 0.021 NS

Vomiting 40 (25) 13 (9) 9 (6) 3.5 (1.3 to  9.4) 0.011 3.6 (1.3 to 1.0) 0.016

Low back pain 38 (24) 17 (11) 10 (7) 2.5 (1.1 to 5.6) 0.032 4.2 (1.5 to 1.2) 0.006

Flank/loin pain 17 (11) 7 (5) 1 (1) NS  19.4 (1.8 to 2.10) 0.016

Chest pain:  37 (23) 12 (8) 8 (6) NS  5.3 (1.7 to1.6) 0.004 
  musculoskeletal

Oedema 35 (22) 16 (11) 11 (8) NS  3.4 (1.1 to 10) 0.029

Investigation       

Abnormal liver function 61 (38) 21 (14) 14 (10) 3.5 (1.6 to 7.5) 0.002 5.1 (1.9 to 1.4) 0.002

NS = not significant in the final multivariable model. OR = odds ratio.

Table 3. Clinical features of metastatic cancer by metastatic site
  Metastatic sitea

 Bone metastases Liver metastases Lung metastases

Feature OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Low back pain 2.6 (1.0 to 6.7) 0.045 – – – –

Vomiting – – 4.7 (1.3 to 17.5) 0.021 – -

Pleurisy/effusion – – – – 10.5 (1.0 to 118.7) 0.050

Abnormal liver  4.6 (1.6 to 11.7) 0.004 2.9 (1.1 to 7.9) 0.041 5.1 (1.1 to 24.2) 0.043 
function test 

aFor these analyses, patients with metastases in multiple sites were studied in each relevant group (bone 

metastases, n = 75; liver metastases, n = 55; lung metastases, n = 45). OR = odds ratio.  



stronger associations: groin pain and pleural 
disease. Abnormalities of liver function were 
also associated with metastatic cancer; 
furthermore, this laboratory abnormality 
and vomiting were still associated with 
metastases, even when data were used a 
minimum of 3 months before diagnosis. 

The time to diagnosis of metastases was 
surprisingly long, with a median interval 
between the first putative symptom and 
diagnosis exceeding 3 months.

Strengths and limitations 
The study methods employed were driven by 
pragmatism but may have introduced bias 
at a number of points. First, all the cases 
were deceased. This was a requirement 
of the ethical approval but, because those 
currently alive with metastatic cancer 
were excluded, the cases used may have 
had disproportionately severe disease. In 
addition, only three cancers were studied; 
however, it should be noted that these were 
three of the four most common and study of 
the fourth — lung cancer — was impossible. 

A small number of potential controls 
declined to participate, although it is likely 
that this was too few to have introduced 
severe bias. It was also not always clear 
precisely when metastatic disease was 
diagnosed; again, however, uncertainty 
surrounding the index date was usually 
restricted to a few days and is unlikely to 
have greatly affected the findings.

The methods used relied on primary 
care note keeping; if symptoms were 
either unvoiced by the patient, or voiced 
but unrecorded, they could not have been 
included in this study. This would be of 
concern if under-recording were greater in 
one of the groups — presumably controls — 
but, based on the companion studies,16 there 
is no reason to think that this is the case. 
This study also examined the notes directly, 
avoiding any possible concerns arising from 
data hidden in an inaccessible field, as can 
happen with studies based on electronic 
research databases.17 

The researchers chose to study a 1-year 
period before the metastases; this was a 
semi-arbitrary choice, but based on several 
similar studies they had performed. Some 
of the symptoms reported may have been 
part of chronic illness rather than ‘new’ 
symptoms, particularly in controls. As such, 
the clinical situation in an individual patient 
may be simpler than the results suggest; 
however, there is always the danger of 
ascribing a symptom of malignant origin 
to a prior benign diagnosis. Furthermore, 
some patients may have been under 
investigation of possible metastases while 

reporting their symptoms to primary care; 
again this would make the primary care 
clinical decision making simpler. Some 
features of possible metastases were not 
identified in this study. Few patients had 
brain metastases, and headache was not 
found to be associated with metastatic 
disease in the main analysis. This may be 
a type II error due to the small size of the 
study, but does provide some reassurance 
for clinicians and their patients.

On the positive side, the overall sample 
size was achieved, although fewer patients 
had lung metastases than expected. The 
estimates in the sample size calculation 
were slightly inaccurate: most features 
were, indeed, present in at least 20% of 
cases, but symptom reporting was higher 
in controls than expected. Healthy controls 
also had a surprisingly high number of 
symptoms, and these were similar in 
frequency to those of the controls who had 
cancer. As a result, the site-specific analysis 
was slightly underpowered, although the 
main analysis had ample power. As the 
main clinical question in a patient with a 
previous cancer is the possibility of cancer 
recurrence rather than the specific site of 
the recurrence, the main analysis is the 
more important one. 

Data were also collected on comorbidities; 
however few were common enough to enter 
analysis and none survived multivariable 
analysis. For an individual patient, 
comorbidities may explain symptoms such 
as back pain. Overall, the results still clearly 
point towards metastases as being worthy 
of consideration. 

Comparison with existing literature
As stated earlier, primary care research on 
this subject is sparse. The trial of primary 
care versus secondary care follow-up of 
breast cancer reported 10 women who 
reported recurrences in primary care: three 
had skeletal pain, three a nodule or mass, 
two respiratory symptoms, with one having 
vaginal bleeding; two were apparently 
asymptomatic and had their disease 
identified on mammography.10 

Secondary care reports largely 
concentrate on the frequency and site of 
metastases, rather than the symptoms 
prompting discovery of the cancer spread. In 
line with this, there are no previous reports 
on the time to diagnosis of metastatic 
disease. In a study of 13 cancer types, 
diagnosis of primary cancer took a median 
of 77 days (IQR 35–195) in 2007–2008, 
approximately the same date as this study.18 
In the current study, diagnosis of metastatic 
disease was slower: this could reflect the 
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non-specific nature of the symptoms or the 
absence of a clear pathway for investigation, 
such as the 2-week clinics for suspected 
primary cancer. The axial skeleton is the 
most common site for bone metastases,19 
which is supported by the results presented 
here

Implications for research and practice
Two broad groups of symptoms — generic 
and specific — were associated with 
metastatic spread in the three cancer 
sites studied. The generic symptoms were 
common in those with metastases, but 
were more common in the control groups; 
be they healthy controls or those with 
cancer. Nonetheless, vomiting, low back 
pain, and loss of appetite appear to warrant 
investigation in patients with a previous 
cancer; how the investigation should 
proceed will depend on local arrangements. 

Abnormal liver function test results — 
the only feature associated with cancer 
for all three metastatic sites — also 
mandate investigation. Primary care X-ray 
or ultrasound may uncover metastases, 
although more sophisticated imaging, such 
as computerised tomography or magnetic 
resonance imaging, may be required; this 
will usually mean re-referral to the relevant 
specialist. 

The rarer, but higher-risk, presentation of 
pleural disease would usually be investigated 
as a matter of course. This may be a primary 
care chest X-ray in the first instance, 
although if a pleural effusion is detectable 
clinically, this would generally lead to prompt 
re-referral, perhaps simultaneously with 
ordering the chest X-ray.

Groin pain and shoulder pain were 
strongly associated with metastatic 
disease, and presumably represented 
particular sites of metastasis, although 
neither variable was significant in the 

specific bone metastasis sub-analysis. 
The three anatomical sites associated with 
metastases were low back pain, shoulder 
pain (probably from breast cancer), and 
groin pain (perhaps representing pelvic 
deposits from prostate cancer). In the 
continuum from sclerotic to lytic bone 
metastases, breast and prostate cancer 
bone metastases are the most sclerotic, 
so will usually be easily visualised on plain 
radiology.19 As this study only investigated 
prostate, breast, and colorectal cancer, it 
is impossible to know whether the same 
clinical features would be present across 
all cancers, as it is possible that lytic bone 
metastases present differently; even so, it is 
clear that a new, persistent skeletal pain in 
a survivor of cancer should be investigated. 
It was surprising that weight loss was 
also not associated with metastases, 
although loss of appetite was; this finding 
suggests that the initial metastasis occurs 
when the patient is not obviously unwell, 
making early diagnosis of metastases more 
difficult. Patients with metastatic cancer 
present to primary care with common, non-
specific features of ill health, sometimes 
supplemented by specific features that are 
likely to represent the anatomical site of the 
deposit. These non-specific features make 
diagnosis more complicated, although the 
features described in this study should help 
clinicians to identify cancer spread more 
rapidly than is done so at present. 

All the features of disseminated cancer 
have been reported before in secondary 
care studies, but the scarcity of specific 
symptoms, such as local pain, and the 
fairly common occurrence of non-specific 
symptoms, such as vomiting and loss of 
appetite is an important finding. This may 
explain, in part at least, the long time to 
diagnosis of metastases.
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