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Causes of Death in Patients with Rheumatoid Arthritis:
Comparison with Siblings and Matched Osteoarthritis
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ABSTRACT. Objective. Survival of patients with rheumatoid arthritis (RA) is reduced when compared to the gener-
al population. We assessed differences in causes and age of death between patients with RA and their
siblings. Comparisons were also made with a control group of subjects with lower limb osteoarthritis
(OA).
Methods. A population of 257 patients with RA studied in 1991 was compared to 371 of their same-sex
siblings and 485 patients with hip and knee OA who were also attending the department at this time.
Death certificates were obtained and compared.
Results. Among patients with RA, 54% (139/257) were deceased, compared to 28% (105/371) of the
siblings and 32% (154/485) of OA patients (RA vs siblings or OA, p < 0.05). There were more deaths
due to ischemic heart disease (IHD) in both the RA and OA groups compared to those expected; ratio
observed/expected, 1.66 (95% CI 1.01, 2.79) and 1.96 (95% CI 1.21, 3.25), respectively, but not for sib-
lings: observed/expected = 1.05 (95% CI 0.53, 2.08). There was a significant deficit in cancer related
deaths in RA patients, observed/expected = 0.62 (95% CI 0.36, 1.03).
Conclusion. Significantly more patients with RA had died than in either of the comparator populations.
RA and OA patients died more frequently of IHD than the siblings. The RA population had a 40%
reduced rate of cancer related deaths than expected and compared to their siblings. (First Release July
15 2007; J Rheumatol 2007;34:1695–8)
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Life expectancy is reduced in rheumatoid arthritis (RA)1, and
this reduction is mainly due to cardiovascular disease2,3.
Cardiovascular deaths cause almost half of all deaths in RA,
and the cardiovascular mortality is greater and occurs earlier
in RA than in the general population4. Why individuals with
RA should be particularly at risk of ischemic heart disease

(IHD) remains unclear. There are many risk factors implicat-
ed in IHD5, and many have been studied in RA6. Family his-
tory, physical deconditioning, and gender are well established
risk factors for coronary heart disease, but little is known
about the effect these have on IHD in RA. There has also been
much debate regarding the potential effects of nonsteroidal
antiinflammatory drugs (NSAID) on both malignancy and
cardiovascular death. There is concern that the use of these
drugs increases cardiovascular morbidity and mortality7 in all
patients. Other than their pain-relieving effects, NSAID may
also suppress carcinogenesis via cyclooxygenase 1 and 28.
Patients with RA and osteoarthritis (OA) use these drugs as a
mainstay of treatment.

Our aim was to compare IHD and malignancy as causes
contributing to death among patients with RA, their same-sex
siblings, and patients with OA, by the study of death certifi-
cates. These comparator populations were chosen because the
siblings share half their genes and their early social environ-
ment with the RA index cases, whereas the OA population
share disability and some treatment modalities, NSAID in par-
ticular, with the RA patients. The rate of death in each popu-
lation would give insights into causative factors and the rele-
vance of genetics, early environment, and disability.
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MATERIALS AND METHODS
Study population. Patients were recruited from a cohort of RA patients estab-
lished in 1992. This population of patients and their same-sex siblings, acting
as a control group, were recruited for a family study9. The inclusion criteria
of the original study were RA patients using the classification of Ropes, et
al10, with a same-sex sibling living within a 50-mile radius of Newcastle-
upon-Tyne. The second control population consisted of subjects with OA of
one or both knees or hips as diagnosed by the clinician and attending for med-
ical management. These subjects were identified from the department data-
base as attending in 1991 and could therefore have been included in a similar
family study of OA.

Prior to sending data to the Office of National Statistics (ONS), patient
demographic data and diagnoses of RA and OA were checked on the hospital
databases. This ensured the primary diagnosis had not changed. This also con-
firmed that these individuals had these diagnoses, even if this was subse-
quently omitted from the death certificates. Exclusions were gout, pseudo-
gout, systemic lupus erythematosus (SLE), Sjögren’s syndrome, psoriatic
arthritis, RA (for OA cases), and ankylosing spondylitis.

Demographic data of the resulting individuals were sent to the ONS, to
obtain the causes of death. The ONS identified deceased individuals and
returned the date and cause of death in paper format, and these were then ana-
lyzed. All terms including myocardial infarction, IHD, angina, coronary
artery atheroma, atherosclerosis, or occlusion were regarded as part of the
IHD spectrum and recorded as a cause of or contributing to death.

Using the death certificate alone could not exclude hypertensive heart dis-
ease as an underlying cause of congestive cardiac failure, left ventricular fail-
ure, pulmonary congestion, or edema. Therefore these conditions were not
counted unless qualified by one of the first terms. The study received ethical
approval from the local research and ethics committee. The ONS also sub-
jected the proposal to ethical review.

Statistical methods. In order to compare numbers of deaths, standardization
for the 3 populations was necessary. Because this was a relatively small study,
comparing the different ages and sex groups of the population would be too
cumbersome, and a single standardized or adjusted rate was calculated. The
indirect method of standardization was used, as it was felt that this method
would yield more stable risk estimates. The study data were divided into num-
bers of deaths within the following age groups: 30–59, 60–64, 65–69, 70–74,
75–79, 80–84, and > 85 years. Comparison of observed and expected num-
bers of those with IHD and again for those with malignancy, in each of the
age groups, was carried out to determine the final age-adjusted relative risk.

Chi-square tests were used to compare categorical variables between
study groups. Statistical analysis was performed using the statistical package
Stata 8.0.

RESULTS
The original cohort identified 267 RA index cases. In 10 RA
cases, the disease had evolved into other conditions: 1
seronegative arthritis, 3 degenerative arthritis, 1 SLE, 2 psori-
atic arthritis, and 2 polyarthralgia. One female patient had
onset of disease as a child and so was now regarded as having
juvenile idiopathic arthritis. All these patients and their sib-
lings were therefore excluded; 257 RA subjects remained in
the study. Therefore data for 1113 individuals were sent to the
ONS: 257 RA subjects, 371 same-sex siblings, and 485 OA
cases were identified for study.

There were 398 deaths in total. RA deaths numbered 139,
sibling deaths 105, and OA deaths 154. The ONS had no trace
of 24 individuals and there were insufficient data on 11 further
individuals, giving a completion rate of 96.9%. Table 1 shows
the numbers of those who had died. Significantly more
patients with RA had died compared to their siblings or the

OA group (p < 0.0001). This confirmed the greater mortality
in the RA population and increased interest in the causes of
death.

IHD was reported on 45 RA death certificates but on only
19 of their same-sex siblings, with a resulting statistically sig-
nificant increase in deaths due to IHD (p < 0.001 compared to
siblings). Only 57 (41%) of the RA patients also had RA itself
cited as contributing to the cause of death. There was no sig-
nificant difference in mortality due to IHD between the RA
and the OA populations.

Data previously published from the Health Survey for
England, 2003, using International Classification of Disease
coding, showed that 18% of those who had died nationally had
died of IHD. Applying this to the age structure of our study
groups, Table 2 shows the expected and observed proportion
of deaths due to IHD. Significantly more IHD deaths were
observed in both the RA and the OA groups compared to those
expected [observed/expected ratio 1.66 (95% CI 1.01, 2.79)
and 1.96 (95% CI 1.21, 3.25), respectively], but not so for the
sibling group [observed/expected = 1.05 (95% CI 0.53, 2.08)].
There was a significant deficit in cancer related deaths in those
with RA, with about 40% fewer deaths than expected
[observed/expected = 0.62 (95% CI 0.36, 1.03)]. The observed
and expected rates of death from cancer were as expected for
the sibling and OA groups. Survival curves (Figures 1 and 2)
for the 3 groups show a significant difference in cardiovascu-
lar deaths (p = 0.001), where the RA patients have signifi-
cantly more cardiovascular death.

DISCUSSION
The aim of our study was to compare the causes of death
between the 3 groups as recorded on death certificates. The
absence of the term IHD on the death certificate does not pre-
clude the individual from having the disease and vice versa.
There is evidence that death certificates are often completed
suboptimally, and cardiac causes of death may also be over-
estimated11,12. Therefore, even accepting that there will be
some inaccuracy in the completion of the certificates, this
does not detract from our findings of the age-adjusted mor-
tality due to IHD, because immediate, underlying, or contrib-
utory cause of death was greater than expected in both the RA
and OA patients, but not in the sibling group. These death
certificates were completed in the same area over a given
time period, and the results are comparisons as opposed to
absolute estimates.

The mortality due to IHD in the siblings was as for the gen-
eral population, suggesting that having a sibling with RA is
not a risk factor for IHD. Similarly, it implies that the
increased risk in RA is not related to what is shared between
siblings. There are data to suggest, however, that parental his-
tory of death from IHD is an important risk factor for fatal car-
diovascular disease in patients with RA13.

We accept that our study design using families with living
relatives introduces bias, as these are families with increased
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longevity. However, the RA sibling comparisons have been
made within families.

The number of deaths due to IHD in the patients with OA
was, however, much greater than in the general population and
similar to the risk in patients with RA. This is at variance with
previous data14, where patients with RA have been shown to
be 30%–60% more likely to experience a vascular event and
60%–70% more likely to die (over a mean duration of fol-
lowup of almost 5 years), compared to patients with OA and
those with no arthritis. One explanation for this may be that
our OA group had disease of the hip and knee and did not
include spinal and upper limb OA. OA disease of these joints
causes greater ambulatory disability, restricting exercise
advised for coronary prevention, and has fewer psychological
components. It is also clear that patients with RA have a more
inflammatory disease process, reflected by higher inflamma-
tory markers usually found in clinical practice. Another expla-
nation may be that OA patients with lower-limb disease are
more likely to be obese and possibly have adverse lipid
profiles.

This population with OA was identified from a secondary
care rheumatology database, and the disability is likely to
have been greater than in those being cared for in the commu-
nity. Lack of regular exercise is known to be a cardiovascular
risk factor5. The increased severity of OA disease may also be
a surrogate marker for increased use of NSAID, which is also
associated with increased IHD7.

The reduction of deaths in the RA population due to malig-
nancy when compared to the siblings was an unexpected find-
ing. It is known that NSAID protect from certain forms of can-
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Table 1. Descriptive data for each subgroup.

RA, Siblings, OA,
n = 257 n = 371 n = 485

N (%) deceased 139 (54) 105 (28) 154 (32)
Female:male 104:35 77:28 102:52
Ratio 3:1 3:1 2:1
Mean age at death, yrs (range) 72.2 (47–90) 73.4 (43–93) 78.0 (43–97)

SD 7.95 10.2 10.81
Standard error 0.68 0.99 0.87

Age-adjusted relative risk of death due to IHD 1.66* (1.01, 2.79) 1.05* (0.53, 2.08) 1.96* (1.21, 3.25)
(95% CI)

Age-adjusted relative risk due to malignancy 0.62* (0.36, 1.03) 1.33 (0.81, 2.22) 1.00 (0.62, 1.61)
(95% CI)

* p < 0.0001. IHD: ischemic heart disease.

Figure 1. Survival curves of RA patients, siblings, and OA patients due to all
deaths. There are significant differences between the survivor functions of the
3 groups (p = 0.0001), with significant differences between index versus OA
(p < 0.0001) and index versus sibling (p = 0.027).

Figure 2. Survival curves of RA patients, siblings, and OA patients due to
cardiovascular deaths. More RA patients (p < 0.0001) died compared to RA
siblings and OA controls.

Table 2. Observed and expected deaths due to ischemic heart disease
(IHD).

Deaths Due to IHD
Expected % Observed % p 95% CI

OA 17.8 35.7 0.002 1.21, 3.25
RA 19.5 34.5 0.015 1.01, 2.79
Siblings 19.0 21.9 0.652 0.53, 2.08
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cer, particularly gastrointestinal, mainly colonic15,
esophageal16, and gastric17. NSAID have also been found to
protect against breast, lung, brain18,19, and bladder malignan-
cy20. It is, however, unlikely that NSAID protected the RA
group from malignancy, but not the OA population.

The use of antiinflammatories may have increased cardio-
vascular morbidity in the 2 groups with arthritis. This is sup-
ported by the similar ages of death in the 3 groups. We had
anticipated the siblings would be older at death, and this is one
possible explanation of why this was not the case. The find-
ings can in part be explained with the competing risk of death,
that is, if a patient dies of a cardiac event, they cannot then be
at risk for death from cancer, and vice versa.

IHD does not appear to have the same magnitude in other
inflammatory rheumatological conditions such as ankylosing
spondylitis, psoriatic arthritis21, and scleroderma22. This again
lends weight to the argument that those coronary risk factors
shared with OA may be more pertinent.

IHD in this population proved to be the major cause of
death and of similar magnitude in both RA and OA patients.
OA affects much of the population. The World Health
Organization estimates that 9.6% of men and 18% of women
worldwide aged over 60 years have symptomatic OA
(www.who.int/chp/topics/rheumatic/en). Further research is
required to assess whether there is a consistently increased
prevalence of IHD in OA, and which patients are most at risk,
particularly as primary prevention strategies in IHD are of
proven benefit. The increase in deaths due to malignancy
found in the sibling group compared with the RA patients may
provide evidence of an anti-cancer effect of NSAID, which
requires more careful investigation and further consideration
within the entire risk/benefit equation of NSAID.
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