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Occasional Paper

Ten year mortality and causes of death in patients with
rheumatoid arthritis

M LAAKSO, H ISOMAKI, K KOOTA

Abstract

Five hundred men and 500 women, aged 40 or over, with
rheumatoid arthrntis, together with a control population matched
for age and sex, were observed over 10 years. During that time
352 patients with rheumatoid arthritis (208 men, 144 women) and
221 controls (148 men, 73 women) died. The overall mortality
was significantly higher (p<0-0001) in both men and women with
rheumatoid arthritis than in the controls.

Infections and cardiovascular and renal diseases (especially
amyloidosis) appeared to be the main causes of death in
rheumatoid arthritis.

Introduction

Most studies of long term survival of patients with rheumatoid
arthritis have suggested that mortality is higher in patients with
rheumatoid arthritis than in the general population or control
subjects without rheumatoid arthritis.' It has been established
beyond any doubt that an excess of patients with rheumatoid
arthritis die from infectious' -"' and renal"8-"' diseases. In some

studies an increased mortality from gastrointestinal" and respir-

atory46" diseases has also been reported. An increased mortality
from cardiovascular diseases, particularly from heart diseases, has
also been reported, although there is still some controversy about
this issue."' '" Similarly, an excess of deaths from malignancies in

patients with rheumatoid arthritis remains controversial.'""
Most of the studies published so far have been based on small

numbers of patients, which may at least partly explain the
controversial results concerning causes of death. Several of the
previous studies have based assessment ofcause specific mortality of
patients with rheumatoid arthritis on official mortality statistics for
the general population. This approach may raise problems related to
the so called "cohort effect," changing cause specific mortality of
successive age cohorts of the population.
Here we report the results of a 10 year prospective study to assess

the overall mortality and causes of death in a cohort of 1000 subjects
with rheumatoid arthritis and 1000 subjects without rheumatoid
arthritis. The mortality data for three and five years have already
been reported. 4"
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Patients and methods

A random sample comprising 500 men and 500 women born 31 May 1930
or earlier and alive on 31 May 1970 was taken from among the patients with
definite rheumatoid arthritis treated at the Rheumatism Foundation
Hospital, Heinola, during 1959-68. The diagnosis was based in every case on

a hospital examination and the criteria of the American Rheumatism
Association. A cohort of 500 men and 500 women matched for sex and age

e+ 1 year) and without rheumatoid arthritis was randomly selected from the
National Social Security Code Register comprising the whole Finnish
population. Because the death rate for subjects living in east Finland differs
from that for subjects living in other parts of the country the pairs were also
matched according to the part of the country in which they lived. Owing to
an inadvertent failure in the maintenance of the original data file, on which
the previously published three and five year mortality data had been
based,4"" the possibility of linking data on 52 patients with rheumatoid
arthritis belonging to the original cohort with mortality register data was

lost. These patients were replaced in the present study by 52 other patients
randomly drawn from the patients treated at the hospital in 1959-68.
A 10 year follow up of both cohorts with respect to mortality was carried

out on the basis of a computer file of the official death certificates kept by the
Central Statistical Office of Finland. The underlying cause of death as coded
in the death certificates was used in the present analyses. Causes of death
were classified into different categories of disease on the basis of the eighth
revision of the International Classification of Diseases," as follows: infectious
diseases, 1-136, 320-324, 366-369, 380-384, 460-486, 500-513, 567, 572,
611-622, 710-711, 720; malignant neoplasms, 140-239; cardiovascular
diseases, 390-458; all cardiac diseases, 393-429; coronary heart disease, 410-
414; cerebrovascular diseases, 430-438; amyloidosis, 276; renal failure
(other than amyloidosis), 580-599; accidents and suicides, 800-999.

In Finland payment for drugs used in the treatment of rheumatoid
arthritis, ankylosing spondylitis, and chronic systemic connective tissue
disease is fully reimbursed according to the Sickness Insurance Act, and the
Social Insurance Institution keeps a special computer file on the patients
affected. On the basis of this register none of the controls had rheumatoid
arthritis, ankylosing spondylitis, or chronic systemic connective tissue
disease at the beginning of follow up. The incidence of new cases of
rheumatoid arthritis during the 10 years among the controls could be
calculated also on the basis of this register.

Survival analysis statistics for all causes of death and for different
categories of disease were calculated using the so called D algorithm of Lee
and Desu.' D is asymptomatically distributed as X) with (g-1) degrees of
freedom, where g equals the number of groups, under the null hypothesis
that the subgroups are samples from the same survival distribution. When D
was calculated for certain categories of disease all other diagnoses were

classified as censored observations.

Results

Table I shows age at the beginning of follow up for subjects with and
without rheumatoid arthritis. Two men and nine women without rheumatoid
arthritis developed rheumatoid arthritis during follow up, giving a 10 year
incidence of 1 1/1000 for rheumatoid arthritis (0 4 1000 for men, 1 8/1000
for women). These subjects were excluded from further analyses. Mean
(SEM) age at the beginning of follow up was 54 5 (0 4) (range 40-87) years
for men with rheum'atoid arthritis and 55-1 (0-4) (range 40-87) years for male
controls. The corresponding values for women were 55 5 (0-4) (range 40-80)
and 56-2 (0-4) (range 40-80) years, respectively.
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During the 10 years of follow up 208 (42%) of the men with rheumatoid
arthritis and 144 (29%) of the male controls died. The corresponding values
for women were 148 (30%) and 73 (15%), respectively. Necropsy was
performed in 66 (32%) men with rheumatoid arthritis, 53 (37%) male
controls, 40 (27%) women with rheumatoid arthritis, and 26 (36%) female
controls. The figure shows the cumulative survival curves for subjects with
and without rheumatoid arthritis by sex. Rheumatoid arthritis shortened life
significantly in both sexes during the follow up period (significance of D,
p<o oOOl).

Table II shows the causes of deaths for subjects with and without
rheumatoid arthritis. The significance of the differences between the groups
was assessed over the 10 years by survival analysis statistics (D) in both

TABLE i-Ages at beginnning offollouw up ofpatielnts with
rheumatoid arthn'tis and controls without rheumatoid
arthnrtis by sex. Data are numbers of subjects

Men Women
Age
Years) Patients Controls* Iatients Controls*

40-44 54 46 59 53
45-49 103 103 70 65 i68X
50-54 84 78 t80) 87 82 X835
55-59 119 114 115 112
60-64 91 96 98 98 102
65-69 39 49 56 61 t62
'70 10 12 15 20

'I'otal 500 498 (500) 500 491 (500)

*Subjects who developed rheumatoid arthritis during follow
up excluded (total number of controls in parentheses)
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criticism because they are based on patients admitted to hospital
with established disease who may therefore have a relatively
complicated form of rheumatoid arthritis."' This may also be true
with respect to our series of patients with rheumatoid arthritis from
the Rheumatism Foundation Hospital.
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Survival (%) for all causes ot death by the Lee and Desu algorithm in
patients with rheumatoid arthritis (men: - *; women: A A) and
controls without rheumatoid arthritis (men: C-- -0; women:
A- -A).

TABLE II-Causes of deaths of subjects with and without rheumatoid arthn'tis (patients and controls) by
sex. Data indicate numbers of subjects with numbers of necropsies in parentheses

Men Women

Causes of death P'atients Controls* Pt l'atients Controls Pt

Infection I IV 3 4 (1 0-0482 25 (6) 4 (0) <0 0001
Respiratory 8 iN2) 4 i) 21 (4) 4 (0
Other 3 1) 0 4 (2) 0

Malignant neoplasm 28 8) 36 7) 0 3941 14 (4) 22 (4) 0 2570
(Cardiovascular disease 115 35) 78 (25 00009 51Si15) 41 (19) 01851

Coronarv heartdisease 71 (20 59 f 19) 0 1026 20(11) 21 (13) 0 9017
Cerehrovasculardisease 17 3) 13 3) 12 (2) 12 (3)
Other 27 '12 6 3) 19 (2) 8 (3)

Renalfailure 31 (7) 2 C1) <00001 42(11) 0 <00001
Amvioidosis 12 t4' I 0) <0 0001 19 (7) 0 <0 0001
Other 19 (3) 1' ) <0 0001 23 (4) 0 <0(0001

Accidents and suicides 6 (5 14 (14) 5 (2) 3 (2)
Other 17 (8) 9 (5) 11 (2) 3 (1)

'l'otal 208 (66) 144 53) <0 0001 148 (40) 73 (26) <0 0001

*(ause of death unknown for one patient
tSignificance of survival statistics between patients and controls

sexes, and the significance of D is shown for the most important causes of
death. Deaths from infectious diseases were significantly more common in
patients with rheumatoid arthritis than in controls (p=0-0482 for men,
p<0-0001 for women) and most were due to respiratory infections. No
difference in the occurrence of deaths from malignant neoplasms was
observed between the groups. Men with rheumatoid arthritis showed a
significantly higher incidence of cardiovascular deaths than did the cor-
responding control group (p=0-0009), but no difference in this respect was
observed in women. All types of deaths from cardiac disorders were also
more common in men with rheumatoid arthritis than in male controls
(p=0-0044), but no difference between the groups was observed with
respect to coronary heart disease. Both men and women with rheumatoid
arthritis died significantly more often from amyloidosis and other causes of
renal failure than did corresponding controls (p<00001). No difference
between the subjects with and without rheumatoid arthritis was observed in
deaths from accidents and suicides.

Discussion

Life expectancy was appreciably shorter for our cohort of patients
with definite or classic rheumatoid arthritis than for the controls,
confirming the experience of many former studies.' Most of these
studies have reported, however, on hospital series and are open to

It has been argued that a further source of error in results may be
the selection of suitable controls.'0 The use of a control population
matched individually with the patients by sex and age may
introduce an error by selection, especially if the controls are chosen
for their freedom from rheumatoid arthritis. In our study therefore
the overall mortality and cardiovascular mortality rates of the
control groups were compared with those computed on the basis of
the statistics on death for the general population of Finland,
applying the appropriate mortality rates in 1975 to the age and sex
specific person years. In both sexes there was no difference in
mortality between our control groups and the Finnish general
population.
A high occurrence of deaths from infectious diseases in patients

with rheumatoid arthritis was found in our series in accordance
with most of the earlier studies.'30-" Most deaths from infectious
diseases were of respiratory origin, especially in women. The
reasons for susceptibility to infectious diseases in patients with
rheumatoid arthritis are largely unknown, but it has been argued
that this susceptibility might be due to a primary defect of the
immunological system in rheumatoid arthritis, an acquired defect of
the immune response, or a non-specific decrease in the resistance to
infectious diseases which may occur in any chronic disease. 9
No significant difference in the occurrence of deaths from
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malignant neoplasms was found over the follow up period between
the subjects with and without rheumatoid arthritis, although the
proportion of deaths from malignancies was higher in subjects
without rheumatoid arthritis. In some studies a greater incidence of
malignant diseases in patients with rheumatoid arthritis has been
reported,4 2 but in general the proportion of deaths from malignant
diseases has been similar or lower in subjects with rheumatoid
arthritis than in subjects without rheumatoid arthritis.' I2 The
low proportion of deaths due to cancer in patients with rheumatoid
arthritis does not seem to be due to a lower morbidity in cancer
because in some studies an excess risk of lymphomas, leukaemia,
and myeloma has been reported.' 22
An increased incidence of deaths from cardiac causes has been

reported in some studies4 "' but not in all.' '' Our analyses showed
a significant increase in cardiovascular deaths in men with rheumatoid
arthritis compared with male controls, but no such excess was found
in women with rheumatoid arthritis. It has been suggested that the
use of aspirin, which reduces platelet adhesiveness and the formation
of thrombus and atheroma, protects from cardiac deaths in patients
with rheumatoid arthritis.' 2324 Our results do not support this
hypothesis. The proportion of deaths from congestive heart failure
in our study was higher in patients with rheumatoid arthritis than in
controls. Perhaps patients with rheumatoid arthritis have a diffuse
myocardial involvement,2 such as fibrosis, which may cause the
deterioration of left ventricular function.
The most appreciable differences in the causes of deaths between

subjects with rheumatoid arthritis and without rheumatoid arthritis
were due to renal failure and amyloidosis. Although 12 (6%) of the
men with rheumatoid arthritis and 19 (13%) of the women with
rheumatoid arthritis died from renal amyloidosis, there still remained a
higher proportion of deaths from other causes of renal failure. This
fact raises a serious question of the renal side effects ofdrugs used to
treat rheumatoid arthritis.26 Gold212' and penicillamine29 '0 both have
severe renal side effects, and deterioration ofrenal function has been
observed in patients with rheumatoid arthritis treated with aspirin.3"
Haematuria and mild mesangial glomerulonephritis have also been
detected, however, in patients with rheumatoid arthritis indepen-
dently of gold or penicillamine treatment.32 The risk for renal
involvement posed by many of the new anti-inflammatory
analgesics is not known.33

In conclusion, this large scale, prospective, cohort study of 1000
subjects with rheumatoid arthritis and 1000 subjects without
rheumatoid arthritis shows that the life expectancy of patients with
rheumatoid arthritis is considerably reduced. Infections and cardio-
vascular and renal diseases are the main causes of death in
rheumatoid arthritis.
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Is it safe to drink milk when on holiday in the countries of the Mediterranean?

It is not safe to drink raw milk or to consume dairy products that have not
been heat treated in the Mediterranean area or in any other countries.
Brucellosis and tuberculosis are the most serious diseases likely to be
contracted from raw milk products in Mediterranean countries. Brucellosis
in the Mediterranean is usually due to Brucella melitensis and was formerly
known as Malta fever, although the disease is now eradicated from that
island; it is endemic in goats and sheep in many areas. Imported cases in the
United Kingdom usually have a history of eating unpasteurised sheep's or
goat's cheese. Br abortus is commoner in Western Europe and is endemic in
cattle, although eradication is nearly complete in England and Wales,2 and
almost half the cases now reported acquired their infection overseas.
The Communicable Disease Surveillance Centre reports that in the five year
period 1978-82 there were 15 cases of imported brucellosis due to Br
melitensis and 21 due to Br abortus. Of the former, eight acquired the
infection in the Mediterranean and of the latter, 14 acquired the infection in
either the Mediterranean or in Europe. The CDSC is not aware of any cases
of human bovine tuberculosis imported from the Mediterranean but this
remains a potential hazard.-N S GALBRAITH, director of PHLS Com-
municable Disease Surveillance Centre, London.

I Anonymous. Brucellosis. lEditorial.l BrMedJ 1981;282: 1 180.
2 (ialbraith NS, Forbes P, Mayon-White R1. Changing patterns of communicable disease in

England and Wales. Part 11-Disappearing and declining diseases. BrMedJ 1980;281:489-92.

There is much anecdotal evidence that in the prepartum and postpartum periods
femoral thrombosis or embolism not infrequently follows a warm bath. Has this
been investigated?

Pregnancy increases the risk of venous thromboembolism because it causes
stasis in the leg veins and raises the circulating levels of clotting factors.'
Theoretically either of these factors could be affected by a warm bath.
Immersion in a deep bath causes relaxation of peripheral veins that persists
after the immersion is over.' External temperature affects some haemostatic
factors: there is a positive correlation between fibrinolytic activity
and temperature, which would tend to prevent thrombosis at higher tem-
peratures. Investigation of postoperative bathing has concentrated on its
effect on wound healing, but in a small series no thromboembolic
complications were reported.4 There have been several studies of the
epidemiology ofthromboembolism in pregnancy' but so far as I can tell none
of the reports mentions this phenomenon.-JAMES OWEN DRIFE, senior
lecturer in obstetrics and gynaecology, Leicester.
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3 Bull GM, Brozovic M, Chakrabarti R, et al. Relationship of air temperature to various chemical,
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