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BRIEF REPORT 

FREQUENCY OF INFECTIONS AMONG RHEUMATOID ARTHRITIS 
PATIENTS, BEFORE AND AFTER DISEASE ONSET 

JAN P. VANDENBROUCKE, RUDOLF KAAKS, HANS A. VALKENBURG, JOHANNES W. BOERSMA, 

JOHANNES J. RASKER, and JACOBUS WEBER 
ARNOLD CATS, JOHAN J. M. FESTEN, AREND P. HARTMAN, OLGA HUBER-BRUNING, 

The self-reported frequency of genitourinary and 
bronchopulmonary infections in postmenopausal wom- 
en with rheumatoid arthritis (RA) and in postmeno- 
pausal women with osteoarthritis andlor soft tissue 
rheumatism was compared. Neither before, nor after 
the onset of joint disease was a higher frequency re- 
ported by the RA patients. The previously established 
increased mortality from infectious disease among RA 
patients might be due to a more severe infectious disease 
course, leading to an increased case-fatality rate. 

Over the past decades, studies from several 
clinics in various countries have established that pa- 
tients with rheumatoid arthritis (RA) have higher mor- 
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tality due to common infectious diseases, in particular, 
genitourinary and bronchopulmonary infections, when 
compared with the general population (1-6). In princi- 
ple, various mechanisms could account for this phe- 
nomenon. It might be that an increased susceptibility 
to infections already exists before RA develops, and 
that this susceptibility is part of the general causal 
pathway which leads to the development of the dis- 
ease. As early as 1957, Short et a1 (7) had already 
mentioned infection as a possible precipitating factor 
in RA. An opposite extreme might be that the in- 
creased susceptibility to infections is a consequence of 
the disease process itself, and this increased suscepti- 
bility can take 2 forms. Patients with RA might have 
infections more often, before or after the development 
of the disease, which would lead to an increased 
overall death rate due to infections with unchanged 
case-fatality rate; or patients with RA might not have 
an increased incidence of these infections, but the 
course of their infections might be more severe, lead- 
ing to a higher case-fatality rate, and thereby to higher 
overall mortality. 

In an attempt to examine all of these possibili- 
ties, we compared self-reported frequency of infection 
in a group of postmenopausal women who were 
treated for RA, versus a control group of women of 
similar age, who had osteoarthritis and/or soft tissue 
rheumatism. 

Patients and methods. The study subjects were 
women with probable or  definite RA, according to the 
criteria of the American Rheumatism Association (8), 
who were born in the period 1916-1925, and treated 
between 1978 and 1983 by a rheumatologist in any one 
of the participating clinics (see author affiliations). 
Control subjects were women who were born during 
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the same time interval and were treated in the same 
period, by the same rheumatologists, for osteoarthritis 
and/or soft tissue rheumatism (i.e., primary localized 
osteoarthritis of the knees, hips, or  spine, generalized 
osteoarthritis, bursitis, tenosynovitis, shoulder-hand 
syndrome, vertebral nuclear hernia, or low back pain). 
Patients with secondary arthrosis or  soft tissue disease 
that might be associated with autoimmunity were 
excluded. 

Information on infections was obtained by a 
self-administered questionnaire. This questionnaire 
was part of a larger instrument used in a case-control 
study on the association between RA and exogenous 
female sex hormones (oral contraceptives and substi- 
tution estrogens) (9). 

Four hundred ninety questionnaires were 
mailed to RA patients and 659 to control patients. The 
overall response rates were 83.5% and 75.7%, respec- 
tively. After deletions for uncertainty of diagnosis 
(mainly patients whose diagnoses were downgraded to 
“possible” on review), general poor completion of the 
questionnaire, and missing information (see ref. 9 for 
detailed description), 323 RA patients and 398 controls 
remained for the analysis concerning genitourinary 
infeclions, and 329 RA patients and 384 controls for 
the analysis regarding bronchopulmonary infections. 

In addition to the questions relating to the main 
study, the questionnaire inquired, of both patient 
groups, when their joint disease had developed (first 
visit to general practitioner) and when and how often 
they had experienced genitourinary and/or broncho- 
pulmonary infections. The questions were identical for 
RA patients and for controls, and used lay terms which 
are widely accepted in The Netherlands. They in- 
cluded, “Did you ever suffer from urinary bladder or 
kidney infections?” “If so, when did you suffer from it 
the first time, and how often have you suffered from 
these infections?” “Did you ever suffer from bronchi- 
tis or  pulmonary infections?” “If so, how often . . .?” 
and so on. By comparing dates of onset ofjoint disease 
and age at which infections had first taken place, we 
could ascertain whether RA patients had experienced 
these infections more often, either before or after the 
onset of their joint symptoms, in comparison with the 
control group. Infections reported to have occurred in 
the same year as the onset of rheumatic symptoms 
(<5% of the total) were classified as having occurred 
after the onset of joint disease. 

The analysis was performed by calculation of 
the relative odds of first infections occurring before 
and after joint disease onset, together with the 95% 

confidence interval of these odds ratios, according to 
the method of Woolf (10). After stratification for 
potential confounding factors, e.g., age, age at onset of 
joint disease, and duration of disease, Mantel- 
Haenszel common odds ratios were calculated, to- 
gether with test-based confidence limits (1 1). These 
odds ratios are approximations of relative risks. Asso- 
ciation between case or control status and number of 
infections was tested by the Mantel extension test for 
trend (12). 

Results. The main characteristics of the RA 
patients and the control group have been described in 
a previous report (9). The distribution of these vari- 
ables in the analysis of genitourinary and broncho- 
pulmonary infections was similar to that in the overall 
study. RA patients were slightly older at the time of 
investigation, their disease started at a slightly 
younger age, and thereby their followup period had 
been somewhat longer than that of controls. Seventy- 
two percent of RA patients were seropositive. 

Results concerning genitourinary infections are 
shown in Table 1. Results concerning bronchopulmon- 
ary infections are shown in Table 2. The distribution of 
the frequency of first occurrence of infection (“never” 
versus “before onset of joint disease” versus “after 
onset”) did not differ between RA patients and con- 
trols. This was reaffirmed by the calculation of the 
odds ratios, which hovered nonsignificantly around 
unity. 1.f anything, somewhat fewer infections were 
reported by the RA patients. This impression was 
confirmed when other contrasts were tested, such as 
occurrence of infections ever or never, or  infections 
before versus after onset of disease. 

Because of slight differences between the RA 
group and the control group in year of birth, age at 
onset, and duration of disease, the above crude ana- 
lysis was repeated with stratification for these vari- 
ables. None of these stratifications resulted in a 

Table 1. Frequency of first occurrence of genitourinary infection 
among 323 rheumatoid arthritis patients and a control group of 
398 patients with osteoarthritis and/or soft tissue rheumatism 

Occurrence Rheumatoid Control 
of arthritis, subjects, Odds 

infection n (9%) n (%I ratio 

Never 133 (41.2) 141 (35.4) 1 
Before disease 104 (32.2) 147 (36.9) 0.75 

After disease 86 (26.6) 110 (27.6) 0.83 
onset (0.53-1.05)* 

onset (0.57-1.20)* 

* 95% confidence interval. 
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marked departure from an odds ratio of unity. Again, 
if anything, the trend toward a negative association 
with RA was confirmed. Separate analysis for 
seropositive versus seronegative, and for probable 
versus definite rheumatoid disease, yielded the same 
results, as shown in Table 3. Finally, an analysis for 
the frequency of repeated infections did not show a 
significant trend. 

Discussion. In general, no positive association 
was found between the self-reported frequency of 
common genitourinary and bronchopulmonary infec- 
tions and RA, in comparison with osteoarthritis or soft 
tissue rheumatism, either before or  after the onset of 
joint disease. On the contrary, a slight negative overall 
association with RA was found in the women studied. 

Possible weaknesses of our study should be 
taken into consideration. The selection of patients who 
were receiving treatment, i.e., with active disease, 
might be a source of concern. On the one hand, if 
infections lead to  decreased survival, the number of 
persons who are more likely to develop fatal infections 
may be underrepresented, since only living patients 
were studied. On the other hand, the patients in our 
study were treated at specialized referral centers, and 
thus represent those with generally more severe dis- 
ease (as is apparent from a study of the survival of 
patients treated at one of the collaborating centers 131). 
This could lead to an overrepresentation of patients 
whose disease is severe enough to be associated with 
a reduction in life span. It is difficult, in the present 
study, to sort out the balance of these opposing 
selections. 

Further, collection of data by self-administered 
questionnaires can be hampered by recall problems. 
We do  not think that recall bias caused problems, Le., 
a different level of recall, between RA patients and 
controls in this study, however. Because the respon- 

Table 2. Frequency of first occurrence of bronchopulmonary 
infection among 329 rheumatoid arthritis patients and a control 
group of 384 patients with osteoarthritis and/or soft tissue 
rheumatism 

Occurrence 
of 

infection 

Never 
Before disease 

After disease 
onset 

onset 

~~~ 

Rheumatoid Control 
arthritis, subjects, Odds 
n (%) n (%) ratio 

215 (65.4) 219 (57.0) 1 
77 (23.4) 103 (26.8) 0.76 

37 (11.2) 62 (16.1) 0.61 
(0.53-1.07)* 

(0.39-0.96)* 

* 95% confidence interval. 

Table 3. Occurrence of first infection among seropositive and 
seronegative patients with probable rheumatoid arthritis (RA) or 
definite RA, versus a control group of patients with osteoarthritis 
andlor soft tissue rheumatism* 

Before After 
Grouo in) Never onset* onset* 

Genitourinary infection 
Seropositive RA (237) 1 0.71 0.72 

Seronegative RA (86) 1 0.89 1.19 

Probable RA (37) 1 1.10 0.88 

Definite RA (286) 1 0.71 0.82 

(0.48-1.03) (0.48-1.08) 

(0.50-1.57) (0.67-2.12) 

(0.50-2.40) (0.36-2.15) 

(0.49-1.01) (0.56-1.20) 
Bronchopulmonary infection 

Seropositive RA (235) 1 0.70 0.62 

Seronegative RA (94) I 0.86 0.52 

Probable RA (41) 1 0.67 0.49 

Definite RA (288) 1 0.76 0.61 

(0.47-1.03) (0.38-1.02) 

(0.51-1.40) (0.24-1.10) 

(0.30-1.47) (0.16-1.46) 

(0.53-1.09) (0.38-0.97) 

* Values shown are odds ratio (95% confidence interval), compared 
with 398 controls in the study of genitourinary infections and 384 
controls in the study of bronchopulmonary infections. 

dents were recruited in a uniform manner by their 
physicians, because the stated focus of the main study 
(joint disease and hormones) was unrelated to infec- 
tions, and because the ages and calendar times to be 
remembered were almost equal between RA patients 
and controls, uniformity of recall should have been 
achieved. If anything, one might argue that the RA 
patienls, due to the chronicity of their affliction, attend 
clinics more frequently and are more likely to recollect 
other medical problems. Any bias that would appear in 
this direction would be in favor of an increased inci- 
dence of infectious disease in the patients with RA, 
which, in turn, strengthens the credibility of the 
present negative findings. 

Another objection might be that the reported 
episodes of infection were not observed and confirmed 
by a medically qualified person, so we cannot be 
certain about the exact nature of these episodes. 
Again, this situation would be similar for RA patients 
and controls, and it is difficult to conceive that a real 
increase of (severe) infections among RA patients 
would have been exactly counterbalanced by some 
overreporting among the control patients, or  vice 
versa. Due to the nonmedical nature of these self- 
reports, we refrained from any analysis of severity and 
course of the infections. 
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When generalizing from the setting of this 
study, it is assumed that the infectious disease expe- 
rience of the control group equals that of the general 
population out of which the RA patients were drawn. 
For the urinary tract infections, we can compare our 
findings with those of a population survey in The 
Netherlands, in which it was found that the lifetime 
prevalence of urinary tract infections among women 
ages 45-64 was 52% (13). Given that the women in our 
study represent the older group in this age bracket, we 
consider their experience representative. 

The tentative conclusion must be that RA pa- 
tients are not more susceptible to common infections 
than are other persons, in the sense that their reported 
frequency of infections does not differ. The primary 
defenses of RA patients against these infections are 
thus judged to be intact; however, because a higher 
mortality due to these infections has been found in RA 
patients (1-6), it seems to be an inescapable conclu- 
sion that the course of these infections is aggravated in 
patients with RA, leading to an increased case-fatality 
rate and, therefore, increased overall mortality. Even- 
tually, there might be found a subgroup to which this 
phenomenon is limited. Careful prospective studies 
indicate that this is the case, and that the subgroup 
comprises patients with severe disease (14). The latter 
study included infections outside the urinary and pul- 
monary tracts. 

Whether this propensity toward more severe 
courses of infection exists before the onset of joint 
disease could not be investigated in our study since, by 
definition, persons who would die due to infection 
before developing arthritis would not be among our 
subjects. Perhaps a future inquiry could retrospec- 
tively investigate the clinical severity of infections 
among RA patients, up to the time of the onset of RA, 
in comparison with a suitable control group. Likewise, 
the course of infections after onset of joint disease 

could be compared between RA patients with mild 
disease and those with rapidly progressive disease. 
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