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Prevalence and Distribution of Autoimmune Diseases
in 368 Rheumatoid Arthritis Families
LAËTITIA MICHOU, ANNE-CHRISTINE RAT, SANDRA LASBLEIZ, THOMAS BARDIN, and FRANÇOIS CORNÉLIS

ABSTRACT. Objective. To investigate whether frequency of rheumatoid arthritis (RA) and/or other autoimmune
(AI) disorders was increased in RA French Caucasian families among the first- (FDR) and second-
degree relatives (SDR), and to test whether the presence of AI disease family history identified a spe-
cific RA subset.
Methods. We conducted telephone interviews to obtain histories of AI diseases among the FDR and
SDR of 368 RA probands, belonging either to trio or affected sib-pair (ASP) families. All the AI
diagnoses were confirmed by the physician of the affected relative.
Results. Probands of the ASP families were characterized by older age at RA onset, longer disease
duration, and larger family size versus trio families. In the trio families, the prevalence of AI diseases
was 6.05% (4.76%–7.57%) in FDR and 2.40% (1.85%–3.06%) in SDR. In ASP families, the preva-
lence of AI diseases was, respectively, 10.24% (8.68%–11.97%) and 1.79% (1.41%–2.25%). The
most frequent AI diseases among relatives were RA, thyroid AI diseases, and vitiligo. In trio fami-
lies, a proband with a mean age of RA onset < 30 years was associated with AI disease prevalence
in the relatives, and male gender was associated with prevalence of RA among the FDR.
Conclusion. The prevalence of AI diseases is increased, particularly among FDR, in French RA fam-
ilies, and some characteristics of the RA proband seem to be associated with prevalence of AI dis-
eases in families. (First Release Mar 15 2008; J Rheumatol 2008;35:790–6)
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Rheumatoid arthritis (RA) is a common autoimmune (AI)
disease, characterized by a chronic systemic inflammation
affecting mainly the peripheral joints. The pathophysiology
of RA is multifactorial, involving both genetic and environ-
mental factors. Familial aggregation of RA is relatively
common, and was previously associated either with proband
characteristics such as disease severity1,2 and gender3-6, or
with a proband’s family characteristics such as sibship
size3,7,8. Familial clustering of other AI diseases, which has
also been reported in RA families, involves in addition to
RA familial cases AI thyroid diseases (i.e., Hashimoto’s thy-
roiditis and Graves’ disease) and type 1 diabetes9-11. A sim-

ilar observation of AI disease familial clustering was report-
ed in families with probands affected by AI disorders such
as multiple sclerosis12, juvenile RA13, systemic lupus
erythematosus (SLE)14, and idiopathic inflammatory
myopathy15.

We investigated whether the frequency of RA and/or
other AI disorders, known to be associated with RA, was
increased in RA French Caucasian families among the first-
(FDR) and second-degree relatives (SDR), and tested
whether presence of AI disease family history identified a
specific RA subset.

MATERIALS AND METHODS
Patients and families. About 10 years ago 384 RA families were recruited
for participation in a genetic study on RA in France. The 200 trio families
each comprised one RA patient (the proband) and both parents; and the 184
affected sibling-pair (ASP) families comprised one RA patient (the
proband) and at least one affected sibling. The 4 grandparents of the
probands were required to be European Caucasian. The following proband
characteristics were collected: sex, date of birth, year when RA began, pres-
ence of rheumatoid factor (defined by at least one positive test result for
latex, Waaler-Rose, or nephelometry), presence of erosions, nodules, sec-
ondary Sjögren’s syndrome, extraarticular manifestations of RA (vasculi-
tis), other AI diseases, and presence of at least one prosthesis or arthrode-
sis. RA was defined by the 1987 American College of Rheumatology (for-
merly, the American Rheumatism Association) criteria16, confirmed by 2
rheumatologists (SL, Dr. P. Fritz). All individuals provided informed writ-
ten consent, and the study was approved by the Hospital Bicêtre ethics
committee (Kremlin-Bicêtre, Assistance Publique-Hôpitaux de Paris).

Telephone interviews. Each proband was interviewed by telephone to get
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detailed pedigree information on FDR (i.e., parents, offspring, siblings) and
SDR (i.e., grandparents, uncles, aunts, grandchildren, nephews, nieces).
For each relative, we collected data on year of birth and sex, and for
deceased relatives, year and cause of death. Both living and deceased rela-
tives were considered in this study. History of the following AI diseases was
determined during the interview: RA, primary Sjögren’s syndrome, thyroid
AI diseases (Hashimoto’s thyroiditis and Graves’ disease), vitiligo, perni-
cious anemia, type 1 diabetes, myasthenia gravis, SLE, multiple sclerosis,
and other AI diseases including Crohn’s disease, ulcerative colitis, celiac
disease, Addison’s disease, pemphigus vulgaris, and AI hepatitis.

Confirmation of AI disease diagnoses. When there was a history of AI dis-
ease for a relative, a confirmation questionnaire was sent, either via the
proband or directly to the concerned relative, in order to confirm the diag-
nosis with the physician in charge. The AI disease onset year was also col-
lected. When the diagnosis remained uncertain, the relative was contacted
in person by telephone (LM). Medical interviews and endpoints such as use
of medications were used to ascertain diagnosis. By contacting the proband,
the same procedure of endpoints was used to confirm AI disease diagnoses
for deceased relatives. AI diseases in the relatives were considered as “not
confirmed” when the physician in charge of the patient did not confirm the
diagnosis, or when the physician failed to respond to the inquiry.

Statistical analysis. For all analyses, the sibling known to have RA and who
belonged to the ASP with the RA proband was excluded. RA probands and
family characteristics were determined for each kind of family (compared
in Table 1). All subsequent analyses were performed separately for the 2
types of families, as the genetic recruitment bias prevented us from pooling
the 2 samples. We determined the number of families with at least one AI
disease in the relatives and the distribution of AI diseases per family.
Prevalence of AI diseases was calculated for the FDR and the SDR for all
AI diseases and separately for each AI disease. The observed prevalence in
the trio and ASP families was reported and contrasted with the prevalence
of the different AI diseases in the general population, as no control set of
families was available. The prevalences of AI diseases used were those
reported for the French Caucasian population when available, or for the
European Caucasian population with preference for the European country
with the same latitude as that of France, to avoid bias inherent to the North-
South gradient of AI disease prevalence. As our sample included adult fam-
ily members of all probands, the age and sex distribution of the sample is
close to that of the adult general population. All prevalence surveys refer-
enced were standardized for age and sex, but not for ethnicity, as ethnicity

is rarely reported in Europe. Prevalences for the general population were
used to calculate the familial aggregation (λ) for each AI disease in FDR
and SDR. We also studied the incidence of AI diseases in relatives of trio
and ASP families between the time of inclusion in the RA genetic study
(i.e., from 1994 to 1998) and the year of detailed pedigree information (i.e.,
2001–2002 and 2004 for trio families, and 2002–2004 for ASP families).
Incidence was expressed in relative-years, one relative-year corresponding
to the followup of one relative during one year. The distribution of relatives
affected by an AI disease was described. Detailed familial aggregation (λ)
for RA and for AI diseases was calculated in the first-degree relatives of the
2 types of family, using the following formula:

λrelatives = λrelatives / K
where λrelatives was prevalence for relatives in the sample and K was

prevalence in the general population

The prevalence of RA in the French general population was 0.0031, 0.0011
for men and 0.0044 for women17. Prevalence data on AI diseases for the
French population were not available so we used American Caucasian pop-
ulation prevalence rates: 0.0322 for general population, 0.0068 for men and
0.0255 for women18.

In order to study the relationships between a proband’s characteristics
and/or those of the family and prevalence of at least one AI disease among
the FDR and SDR, we performed bivariate analyses with chi-square tests
for dichotomous variables and Student tests for continuous variables.
Multiple logistic regression analysis included variables at the 0.1 level of
significance. Another bivariate analysis was performed for the prevalence
of at least one RA among the FDR. For all analyses p < 0.05 indicated sta-
tistical significance. Statistical analysis was performed using SAS, version
8.0 (SAS Institute Inc., 1997).

RESULTS
Six families in the trio sample were excluded from analysis
because the RA proband was deceased. In the ASP sample,
we excluded 8 families due to RA proband death and 2 other
families, who refused to participate (Figure 1).

Characteristics of RA probands and their families. The
mean age at RA onset of the ASP family probands was high-

Table 1. Characteristics of RA probands in trio families and affected sibling pair (ASP) families.

Characteristics of Probands Trio Families, ASP Families†, p
n = 194 n = 174

Females, n (%) 174 (89.7) 145 (83.3) 0.07
Age at RA onset, yrs, mean ± SD 31.8 ± 9.5 42.5 ± 14.3 < 0.0001
Disease duration, yrs, mean ± SD 15.6 ± 7.5 22.6 ± 11.8 < 0.0001
Positive rheumatoid factor, n (%) 153 (78.8) 132 (75.9) 0.62
Erosions, n (%) 164 (84.5) 144 (82.7) 0.55
Nodules, n (%) 49 (25.2) 52 (29.8) 0.13
Secondary Sjögren’s syndrome, n (%) 24 (12.4) 36 (20.7) 0.013
Cutaneous vasculitis, n (%) 7 (3.6) 13 (7.5) 0.10
Proband with at least one other AI disease*, n (%) 13 (6.7) 18 (10.3) 0.21
At least one prosthesis or arthrodesis, n (%) 39 (20.1) 54 (31.0) 0.016
No. first and second degree relatives per family,

mean ± SD 19.6 ± 8.6 31.2 ± 11.9 < 0.0001
No. women among the first- and second-degree

relatives per family, mean ± SD 9.7 ± 4.6 16.2 ± 6.1 < 0.0001

* Other autoimmune (AI) diseases: Hashimoto thyroiditis, Graves’ disease, pernicious anemia, vitiligo, type 1
diabetes, and myasthenia gravis. † For all analyses, the sibling known to have RA and who belonged to the ASP
with the RA proband was excluded.
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er than in trio families (42.5 ± 14.3 yrs vs 31.8 ± 9.5; p <
0.0001) and the mean disease duration was higher (22.6 ±
11.8 yrs vs 15.6 ± 7.5; p < 0.0001). The mean number of
FDR and SDR per family was also higher in the ASP fami-
lies (32.2 ± 11.9 relatives vs 19.6 ± 8.6; p < 0.0001). The
mean number of women among the relatives was signifi-
cantly higher in ASP families versus trio families (16.9 ± 6.1
women vs 9.7 ± 4.6; p < 0.0001) but, in each sample of fam-
ilies, the sex ratio was 1. Interestingly, the main clinical
characteristics of RA (i.e., rheumatoid factor, erosions, nod-
ules) of the ASP and trio families’ probands were similar
(Table 1).

Prevalence of AI diseases. In the trio families, 86 (44.3%)
RA probands had at least one relative with AI disease,
including 38 RA multiplex families. In the ASP families,
after exclusion of the sibling known to have RA and who
belonged to the ASP with the RA proband, 99 (56.9%) RA
probands had at least one relative with AI disease, including
53 RA multiplex families. In the trio families, the prevalence
of AI diseases among the FDR and the SDR
was, respectively, 6.05% (4.76%–7.57%) and 2.40%
(1.85%–3.06%) (Table 2). In the ASP families, the preva-
lence of AI diseases among the FDR and SDR was, respec-
tively, 10.24% (8.68%–11.97%) and 1.79% (1.41%–2.25%)
(Table 3).

In each sample, the confirmation rate of diagnosis was
high, about 80%, as indicated in Figure 1. Among the 37
unconfirmed AI diseases in the trio families, 26 were due to
negative physician report. In the ASP families, among the 47
unconfirmed AI diseases, 28 were due to negative physician
report. The most frequent AI diseases in the trio and ASP

families were RA [2.30% (1.52%–3.33%) and 5.93%
(4.73%–7.31%)], thyroid AI diseases [1.93% (1.25%–2.93%)
and 2.12% (1.54%–3.03%)], and vitiligo [0.77%
(0.35%–1.45%) and 0.44% (0.16%–0.95%)] among the
FDR, and RA [1.33% (0.93%–1.85%) and 1.11%
(0.81%–1.48%)] among the SDR. RA and SLE prevalence
was higher among the FDR and SDR of each family sample
than in the general population. The prevalence of thyroid AI
diseases, vitiligo, myasthenia gravis, and primary Sjögren’s
syndrome was increased but only at the first-degree of relat-
edness. The FDR of ASP families also had an increased
prevalence of type 1 diabetes and multiple sclerosis.

Incidence of AI diseases. During the 6 years of observation
of trio families (15,938 relative-years), and the 8 years of
observation of ASP families (27,223 relative-years), respec-
tively, 21 and 41 AI diseases occurred, mostly among the
FDR. The AI diseases with the greatest incidence were RA
(10 cases in trio families and 22 cases in ASP families) and
AI thyroid diseases (respectively, 8 and 11 cases).

Distribution of AI diseases. In the trio families, among the
62 FDR affected by at least one AI disease, 51 (82.3%) were
women (51.6% being proband’s mother); and among the 62
affected SDR, 44 (71.0%) were women (21.0% were mater-
nal aunts). In the ASP families, among the 128 affected
FDR, 98 (76.6%) were women (45.3% being proband’s sis-
ter); and among the 71 affected SDR, 54 (76.0%) were
women (22.5% being proband’s niece). The percentage of
siblings affected by AI diseases was increased in ASP fami-
lies, with 18% of the sisters affected in ASP families versus
7.5% in the trio families and, respectively, 6.4% of the
brothers affected versus 1.4%.

Figure 1. The design and progression of the study. ASP: affected sibling-pair; AI: autoimmune. *The sibling
known to have RA and who belonged to the ASP with the RA proband was excluded.
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Familial aggregation of RA and AI diseases. Familial aggre-
gation of RA in trio families and in ASP families was high-
er at the first degree of relatedness (respectively, λ = 7.4 and
λ = 19.0) than at the second (respectively, λ = 4.2 and λ =
3.5). In trio families, the familial aggregation of RA and AI
diseases for the parents was stronger than for the siblings,
whereas in the ASP families, the familial aggregation was
stronger for the siblings, even in the absence of the affected
sibling who belonged to the affected sibling-pair. In ASP
families, we also observed a familial aggregation of RA and
AI diseases for the RA proband’s offspring (Table 4).

Bivariate and multivariate analysis. In trio families, the
prevalence of AI diseases among the FDR and SDR was
associated with a younger age at RA onset for the proband

(29.5 ± 8.7 yrs in the families with at least one AI disease
among the relatives vs 33.6 ± 9.7; p = 0.0027). A proband
less than 30 years of age at RA onset increased the risk of
having at least one relative with an AI disease by 1.90
(1.07–3.39). In the second bivariate analysis performed in
trio families, the prevalence of RA among the FDR was
associated with a proband of male gender [6 (30%) male
probands had at least one RA in their FDR vs 20 (11.5%)
female probands; p = 0.03]. In multivariate analysis, being a
male with RA increased the risk by 3.22 (1.09–9.50) to have
a relative with RA.

In ASP families, no significant association was observed
between probands’ characteristics and AI disease preva-
lence. The prevalence of RA among FDR was associated, in

Table 2. Prevalence of autoimmune (AI) diseases among the first- and second-degree relatives of trio RA families versus prevalence in the general population.

Trio RA Families General Population, %
First-Degree Relatives, Second-Degree Relatives,

n = 1173 n = 2624
Autoimmune Diseases n % (95% CI) λ n % (95% CI) λ

Rheumatoid arthritis 27 2.3 (1.6–3.3) 7.4 35 1.3 (1.0–1.8) 4.2 0.3117

Thyroid autoimmune diseases* 23 2.0 (1.3–2.9) 1.4 18 0.7 (0.4–1.1) 0.5 1.4519

Vitiligo 9 0.8 (0.4–1.4) 2.1 3 0.1 (0.04–0.3) 0.3 0.3820

Pernicious anemia 2 0.17 (0.05–0.6) 1.3 — — — — 0.1321

Type 1 diabetes 1 0.1 (0.02–0.5) 0.3 3 0.1 (0.04–0.3) 0.3 0.3422

Myasthenia gravis 2 0.17 (0.05–0.6) 11.3 — — — — 0.01523

Lupus erythematosus 2 0.17 (0.05–0.6) 6.3 1 0.04 (0.01–0.2) 1.5 0.02724

Sjögren’s syndrome 3 0.25 (0.09–0.7) 15.6 — — — — 0.01625

Multiple sclerosis — — — — 2 0.08 (0.02–0.3) 3.6 0.02226

Other diseases† 2 0.17 (0.05–0.6) — 1 0.04 (0.01–0.2) — —
Total 71 6.1 (4.8–7.6) — 63 2.4 (1.9–3.1) — —

* Thyroid autoimmune diseases: Hashimoto thyroiditis and Graves’ disease. † Other diseases: Crohn’s disease, ulcerative colitis, celiac disease, Addison’s dis-
ease, pemphigus vulgaris, and autoimmune hepatitis. λ: familial aggregation.

Table 3. Prevalence of autoimmune diseases among the first- and second-degree relatives of affected sibling pair (ASP) RA families versus prevalence in the
general population.

ASP RA Families† General Population, %
First-Degree Relatives, Second-Degree Relatives,

n = 1367 n = 4068
Autoimmune Diseases n % (95% CI) λ n % (95% CI) λ

Rheumatoid arthritis 81 5.9 (4.8–7.3) 19.0 45 1.1 (0.8–1.5) 3.5 0.3117

Thyroid autoimmune diseases* 29 2.1 (1.5–3.0) 1.4 8 0.2 (0.1–0.4) 0.1 1.4519

Vitiligo 6 0.44 (0.2–0.9) 1.1 3 0.07 (0.03–0.2) 0.2 0.3820

Pernicious anemia — — — — 2 0.05 (0.01–0.2) 0.4 0.1321

Type 1 diabetes 6 0.44 (0.2–0.9) 1.3 8 0.2 (0.1–0.4) 0.6 0.3422

Myasthenia gravis 1 0.07 (0.01–0.4) 4.6 — — — — 0.01523

Lupus erythematosus 5 0.36 (0.2–0.8) 3.3 2 0.05 (0.01–0.2) 1.8 0.02724

Sjögren’s syndrome 5 0.36 (0.2–0.8) 22.5 — — — — 0.01625

Multiple sclerosis 4 0.29 (0.1–0.7) 13.2 1 0.02 (0–0.1) 0.9 0.02226

Other diseases†† 3 0.22 (0.07–0.6) — 4 0.1 (0.04–0.2) — —
Total 140 10.2 (8.7–12.0) — 73 1.8 (1.4–2.2) — —

* Thyroid autoimmune diseases: Hashimoto thyroiditis and Graves’ disease. † For all analyses, the sibling known to have RA and who belonged to the ASP
with the RA proband was excluded. ††Other diseases: Crohn’s disease, ulcerative colitis, celiac disease, Addison’s disease, pemphigus vulgaris, and auto-
immune hepatitis. λ: familial aggregation.
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ASP families, with a higher mean number of relatives (8.7 ±
2.8 when at least one FDR in the family had RA vs 7.4 ± 2.8;
p = 0.0058) and a higher mean number of women in the
FDR (5.5 ± 2.0 women vs 4.5 ± 1.9; p = 0.0029).

DISCUSSION
We investigated whether frequency of RA and/or other AI
disorders was increased in French Caucasian RA families
and evaluated their distribution.

ASP family probands were characterized by older age of
RA onset, longer disease duration, and larger family size
than those of trio families, but the main clinical characteris-
tics of RA in the 2 samples were similar. The overall preva-
lence of AI diseases in FDR was 6.05% (4.76%–7.57%) in
trio families and 10.24% [8.68%–11.97%] in ASP families,
and, respectively, 2.40% (1.85%–3.06%) and 1.79%
(1.41%–2.25%) in the SDR. The most frequent AI diseases
were RA, thyroid AI diseases, and vitiligo in the FDR, and
RA in the SDR. We observed a familial aggregation for RA
and AI diseases in the FDR that was stronger for RA, par-
ticularly for the ASP family siblings. The higher estimate of
occurrence of RA within the ASP families in comparison
with the trio families may be largely explained by the dif-
ference in ascertainment. In trio families, a proband with
RA onset before age 30 years was associated with preva-
lence of AI diseases in relatives, and a male gender with the
prevalence of RA among FDR.

The differences in the probands’ clinical characteristics
can be explained by the genetic criteria of recruitment: in
trio families, both parents are alive, which leads to younger
proband selection. The prevalence of AI diseases in our
study was particularly high in FDR but rapidly decreased to
about 2% in SDR, the prevalence of autoimmunity in the
general population being evaluated in the American popula-
tion at 3.2%18. Indeed, we observed a strong familial aggre-
gation for RA and AI diseases in FDR. In SDR, familial
aggregation was weaker, especially in the ASP families, in
whom the familial aggregation for RA was 19.0 in the FDR
and 3.5 in SDR. The absence of familial aggregation for RA

in offspring in trio families can be explained by the young
age of the offspring at the time of construction of the pedi-
grees, RA being a late-onset disorder. AI diseases are also
known to increase with age, which can explain why preva-
lence of AI diseases in the sibship of the ASP families was
higher than in the trio families, the mean age of the siblings
in the ASP being about 60 years versus 45 years in the trio
families.

As described in the literature, we observed familial clus-
tering of RA, AI thyroid diseases, vitiligo, and SLE9-11.
Surprisingly, the prevalence of type 1 diabetes was increased
only in the ASP family FDR. The RA familial aggregation
in the siblings (λs) has been reported by several authors but
remains uncertain, ranging from 2 to 1027. Here, we
observed a λ for RA at 4.5 in trio families and 25.2 in ASP
families, although the λs in the ASP families is underesti-
mated (the RA sibling belonging to the sib-pair was exclud-
ed from analysis). This high familial aggregation value
could be explained by the low prevalence of RA in the
French population (0.31%) in comparison with RA preva-
lence as generally cited of 0.8%–1%28. The familial aggre-
gation of RA but not of AI diseases in the SDR may be
explained by a bias of AI disease underreporting, the
probands being more aware of the RA symptoms than those
of other AI diseases. This observation may also result from
an overestimation of the AI disease prevalence in the gener-
al population, the prevalence in the population being of
paramount importance for calculation of familial aggrega-
tion14. We observed an association between prevalence of
RA in FDR and male gender of the proband in the trio fam-
ilies that was also reported in 3 American studies4-6.

Among study limitations, the families studied here were
recruited for a genetic study, and our results cannot be gen-
eralized to all RA seen in clinical practice. The probability
of diagnosing RA or AI disease in the family of an RA
patient is higher because RA patients are aware of the symp-
toms and are better informed. We thus added confirmation
of AI disease diagnosis by a physician to minimize this bias.
Conversely, we cannot exclude an underreporting bias, par-

Table 4. Familial aggregation of RA and autoimmune (AI) diseases in first-degree relatives of trio and affected sibling-pair (ASP) families. To determine the
familial aggregation (λ) of RA and AI diseases in the first-degree relatives, we used RA prevalence in the French general population of 0.0011 for men and
0.0044 for women17 and AI disease prevalence in the US Caucasian population of 0.0068 for men and 0.0255 for women18.

Trio RA Families, n = 194 ASP RA Families, n = 174*
First- RA λ AI Disease λ AI RA λ AI Disease λ AI
degree Prevalence, % RA Prevalence, % Diseases Prevalence, % RA Prevalence, % Diseases
Relatives (95% CI) (95% CI) (95% CI) (95% CI)

Mothers 8.8 (5.5–13.6) 20 17.0 (12.4–22.9) 6.6 12.1 (8.0–17.7) 27.5 14.9 (10.4–21.0) 5.8
Fathers 2.1 (0.8–5.2) 19 3.6 (1.8–7.3) 5.3 2.3 (0.9–5.8) 20.9 3.4 (1.6–7.3) 5
Sisters 2.3 (1.0–5.4) 5.2 10.8 (7.3–15.7) 4.2 11.4 (8.4–15.3) 25.9 19.7 (15.8–24.4) 7.7
Brothers 0.4 (0.1–2.5) 4.1 1.4 (0.5–3.9) 2.1 4.0 (2.3–6.9) 36.6 6.4 (4.1–9.7) 9.4
Daughters 0 0 1.7 (0.6–4.9) 0.6 2.5 (1.1–5.8) 5.7 9.7 (6.3–14.6) 3.8
Sons 0 0 1.1 (0.3–4.1) 1.6 0.5 (0.1–2.8) 4.5 2.5 (1.1–5.7) 3.7

* For all analyses, the sibling known to have RA and who belonged to the ASP with the RA proband was excluded.
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ticularly among the SDR, as we did not specifically call rel-
atives with a negative history to confirm absence of AI dis-
order. Because we considered absence of physician confir-
mation to indicate “not confirmed” as though the physician
in charge of the patient denied the diagnosis, we may have
introduced misclassification, which could represent a con-
servative bias. Although we collected information in 3797
relatives in trio families and 5435 relatives in ASP families,
we also cannot exclude that those samples might not have
been large enough to determine the percentage estimate
among the less common AI disorders. Indeed, for a preva-
lence of a specific disease of 0.01% or less, no case is
expected to be detected in a sample of 5000 persons except
by chance. Finally, a bias of sibship size may be possible in
the ASP families (i.e., the larger the sibship, the greater the
chance of AI diseases). However, this bias was controversial
in the literature29,30.

Because the frequency of AI diseases among the relatives
was increased, we can hypothesize that different AI pheno-
types may share common susceptibility genes, which may
act as risk factors for autoimmunity, as suggested by recent
reports on CTLA431 and PTPN22 genes32. However, while
shared familial genetic factors are the most likely cause of
AI disease aggregation in RA families, we must keep in
mind that shared environmental factors can also explain
such familial clustering.

The association of proband characteristics with AI dis-
ease prevalence among relatives would be useful for target-
ing families who are more at risk for AI diseases. Our results
on the distribution of AI diseases in relatives should also be
of great interest for genetic counselling in those RA fami-
lies, but our results need to be replicated in independent
studies.

The prevalence of autoimmune diseases was increased,
particularly among first-degree relatives, in French RA fam-
ilies, and some characteristics of the RA proband seemed to
be associated with the prevalence of family autoimmune dis-
eases.
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