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Palindromic rheumatism (PR) was first described by Hench
and Rosenberg in 19441 and is a disorder defined by the
presence of sudden, recurrent, multiple, afebrile attacks of
joint pain, swelling, and redness usually involving a single
or a few joints. There is complete remission between
episodes and physical findings, laboratory investigations,
and radiographs are usually normal at the time of patient
consultation. Attacks generally last a few hours to days and
resolve without residual joint damage.

Several studies have shown that a significant number of
patients subsequently develop another connective tissue
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ABSTRACT. Objective. Palindromic rheumatism (PR) is an episodic arthropathy that may precede typical
rheumatoid arthritis (RA), although pathogenetic relationships between these disorders remain
unclear. The predictive value for those immunogenetic risk factors implicated in RA for disease
progression in PR remains to be established. A previous retrospective analysis from our group has
implicated rheumatoid factor in disease progression. Our objective was to determine the contribu-
tion of HLA and cytokine gene polymorphisms implicated in RA to predisposition to PR and to
progression of PR to chronic joint inflammation.
Methods. We studied 147 patients with PR seen in a tertiary referral center; 87 were selected retro-
spectively from the period 1986–96 using a structured selection process and 60 were selected
prospectively in the period 1997–2001. Comparison groups included 149 patients with RA and 149
ethnically matched controls. Typing for HLA-DRB1 alleles and HLA-DRB1-04 subtypes was
performed following polymerase chain reaction (PCR) amplification using sequence-specific
primers (SSP). Cytokine genotypes were ascertained following PCR-SSP with and without digestion
with restriction enzymes. Time-adjusted survival analysis (Kaplan-Meier) and multivariate logistic
regression were used to assess the independent contribution of immunogenetic markers in assessing
progression of PR to chronic joint inflammation.
Results. Thirty-one percent of patients progressed to connective tissue disease after a mean of 10.6
(retrospective group) and 3.9 (prospective group) years. A significantly increased prevalence of the
shared epitope (SE) allele was noted in patients with PR (65%) versus controls (39%) (OR 2.9, 95%
CI 1.8–4.6, p < 0.001). This primarily reflected increased prevalence of the DRB1-0401 and 0404
and not DRB1-01 alleles. A weak contribution to disease susceptibility was also noted with carriage
of the IL4 promoter –590T (OR 1.8, 95% CI 1.1–3.0, p = 0.02) and IL4 intron 3 RP1 (OR 1.7, 95%
CI 1.1–2.9, p = 0.03) alleles. The TNFα +489A allele was associated with RA (OR = 2.7, 95% CI
1.5–5.1, p = 0.001) in both SE+ and SE– patients, but not with PR. Time-adjusted and multivariate
Cox regression analysis revealed that only homozygosity for SE alleles was a significant indepen-
dent risk factor for disease progression to chronicity in PR (hazard ratio 2.9, 95% CI 1.2–6.9, p =
0.02). However, none of 8 patients homozygous for SE– DRB1 XP4n alleles developed chronic
disease after 10 years of followup (p = 0.07).
Conclusion. The immunogenetic risk profile for PR resembles that for RA, indicating that PR is
likely not an independent entity. A significant gene dose effect for SE alleles is operative in deter-
mining risk for progression from PR to RA. (J Rheumatol 2002;29:2319–26)
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disease (CTD), the most common being rheumatoid arthritis
(RA)2-8. Recently, a structured selection process was used to
define a retrospective cohort of patients with PR from our
center and showed that 34% had developed a CTD after a
mean disease duration of 6 ± 6 years, RA being most
common (28%)8. This was the first study to use time-
adjusted analysis and multivariate survival methodology to
assess the role of clinical prognostic factors. It identified
female sex, positive rheumatoid factor (RF), and hand
involvement as significantly increasing the risk for progres-
sion to RA. However, the role of immunogenetic factors
implicated in RA disease susceptibility/severity was not
examined.

Four studies have examined the role of HLA genes in
susceptibility to PR and progression to RA9-12. These case
control studies included small numbers of patients and did
not follow a structured selection process, and typing for
HLA antigens was serological. The results were inconsis-
tent: 2 implicated HLA-DR4 in progression to RA and 2 did
not.

There are at least 3 reasons why a more comprehensive
analysis with larger numbers and using molecular DNA
typing technology may be an important advance. First, there
has been controversy whether PR is a separate entity or
merely an incomplete expression of RA. Similarity in
immunogenetic risk profile between PR and RA would
favor the latter hypothesis. Second, there is continuing
controversy whether immunogenetic associations with RA
truly reflect disease susceptibility or, rather, disease severity
as a consequence of selection bias. In particular, analysis of
community based cohorts suggests little or no effect for the
RA shared epitope (SE) in disease susceptibility, arguing for
a role in determining disease severity13,14. These studies are
hampered by the inclusion of patients who most likely do
not have RA. PR appears to be prodromal for RA and char-
acterization of the immunogenetic risk for progression to
RA may also clarify the role of specific genes in RA disease
susceptibility. Third, this analysis may be of practical clin-
ical value in deciding which patients with PR are at highest
risk for developing RA and therefore in need of closer
supervision and perhaps more aggressive therapeutic inter-
vention.

The association of the RA SE with disease in tertiary care
settings is now well established, although there is contin-
uing controversy as to the relative importance of different
RA SE, specifically DRB1-04 subtypes, in relation to
disease severity and specific phenotypic manifestations,
e.g., nodule formation, extraarticular disease, requirement
for surgery15-18. In addition, some studies19,20, although not
all21,22, have highlighted the importance of homozygosity
for the RA shared epitope and, in particular, DRB1-
0401/0404 compound heterozygosity, in relation to disease
severity. Several reports have also described a protective
role for SE negative HLA-DR molecules that contain a

negative or neutral electric charge in the P4 pocket (HLA-
DRB1 XP4n) of the antigen-binding groove23,24. Others
have used a targeted gene approach to examine polymor-
phisms in genes thought to play a role in the pathogenesis of
RA. Several polymorphisms, including those in the inter-
leukin 1, interleukin 4, and tumor necrosis factor-alpha
cytokine gene loci, have recently been implicated in RA
disease susceptibility/severity25,26.

We examined HLA and cytokine polymorphisms previ-
ously implicated in RA in a cohort of patients with PR,
selected prospectively as well as retrospectively, in compar-
ison to local patients with RA attending a tertiary care
facility. We also assessed potential associations with
progression to RA using time-adjusted analysis and multi-
variate regression controlling for clinical risk factors identi-
fied in our earlier study8.

MATERIALS AND METHODS
Patients. Caucasian patients with PR were selected from patients attending
a university based outpatient rheumatology clinic. One group of patients
was selected retrospectively following chart review of over 4900 patients
with a diagnosis of arthritis seen from 1986 to 1996. The compilation of
this cohort has been described8. Of 127 patients who complied with the
inclusion criteria, 87 attended for clinical assessment and provided a blood
sample. Sixty patients were also selected prospectively on a consecutive
basis over the period 1997-2001. Patient inclusion criteria were developed
on the basis of a review of the literature27,28 and included (1) diagnosis of
PR by a rheumatologist; (2) history of brief, sudden onset of recurrent
episodes of mono- or oligoarthritis; and (3) at least 2 of the following
criteria previously proposed: (i) direct observation of one attack by a physi-
cian, (ii) more than 5 attacks in 2 years, (iii) 3 or more joints involved in
different attacks, (iv) normal radiographs, (v) reasonable exclusion of other
recurrent monoarthritides such as gout, chondrocalcinosis or intermittent,
periodic hydroarthrosis. Ethical approval was obtained from the University
of Alberta Institutional Review Board.

The duration of PR was determined from the time of the first attack
until the last clinical assessment if the patient did not develop another
disease or until the development of RA or other CTD. The diagnosis of RA
or other CTD was determined by a rheumatologist on the basis of American
College of Rheumatology (ACR) criteria29. RF status was determined by
nephelometry (positive titers ≥ 20 international units per ml).

An additional 149 Caucasian patients with RA attending the rheuma-
tology outpatient clinic at the University of Alberta Hospital were invited
to participate in the study on a consecutive basis. Patients fulfilled the ACR
criteria for RA29 and included 98 women and 51 men of mean age 61.3
years (range 33–74) and mean disease duration of 15.8 years (range 3–34).
Controls included 149 unrelated healthy Caucasian individuals living in
Edmonton, Alberta, of mean age 58.3 years (range 27–76).

DNA isolation and HLA-DR typing. Genomic DNA was isolated from anti-
coagulated peripheral blood using a modified salt precipitation method30.
Low resolution typing of DRB1 genes was initially performed using
sequence-specific primers and polymerase chain reaction (PCR) amplifica-
tion (FastypeTM DR Low Resolution PCR-SSP Typing Kit, Biosynthesis
Inc., Lewisville, TX, USA). For HLA-DRB1-04 positive individuals, a
second amplification step was performed using primers specific for DRB1-
04 subtypes (FastypeTM DRB1*04 PCR-SSP Subtyping Kit, Biosynthesis
Inc.). Negative controls included samples without DNA.

Typing for cytokine allelic polymorphisms. Cytokine genotypes were deter-
mined as described25 and required PCR for all the analyses. Negative
controls included samples without DNA and positive controls included
DNA samples where cytokine genotypes had been ascertained by DNA
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sequencing. A polymorphism in the promoter region of IL4, representing a
C-to-T substitution at position –590, was amplified and the PCR products
studied after restriction digestion with Bsm FI (Table 1). Another IL4 poly-
morphism in the third intron is composed of a variable number of tandem
repeats (VNTR) of a 70 bp sequence and was studied directly after ampli-
fication. A polymorphism in exon 5 of IL1ß was amplified and the PCR
products studied after restriction digestion with TaqI. The polymorphism at
position +489 in the first intron of the TNFα gene was studied after ampli-
fication using sequence-specific primers (forward primer 5’CGC TCT TCT
GCC TGC TGC ACT T 3’; reverse primer 5’ TCC CGC TCT TTC TGT
CTC ACC A 3’) for 35 cycles at 95°C for 30 s, 70°C for 30 s, and 72°C for
30 s. This was followed by digestion of PCR product with Tai I restriction
enzyme. The TNFα +489A allele lacks the Tai I restriction site and is
detected as a 420 bp product, while the TNFα +489G allele is detected as
246 and 174 bp products. All PCR products or digested fragments were
examined following electropheresis on agarose gels stained with ethidium
bromide.

Statistical analysis. Phenotypic frequencies were calculated and the chi-
squared test, or Fisher’s exact test where appropriate, were used to analyze
differences between patients and controls. Odds ratios (OR) and 95% confi-
dence intervals (95% CI) were calculated using logistic regression.
Differences in survival times (free of RA or CTDs) were evaluated using
Kaplan-Meier methods and log-rank tests. Patients who did not develop
another disease were considered censored cases at the time of the last visit.
Univariate and multivariate Cox regression models were used to identify
variables associated with the development of RA and other CTDs. Hazard
ratios were computed to estimate the risk for the variables of interest,
including sex, RF, number of shared epitope alleles, number of HLA-DRB1
XP4n alleles, and specific cytokine gene phenotypes. Group status
(prospective/retrospective) was also entered as a covariate in the COX
analysis. The dependent variable was the duration of PR from the first
attack until the development of another CTD or until the time of the last
clinical assessment. All the analyses were conducted using SAS® and
SPSS®. Statistical significance was set at 0.05. P values were not corrected
since associations between the studied polymorphisms and RA have been
described previously.

RESULTS
Table 2 shows selected demographic and clinical character-
istics for the 2 groups of patients with PR. Mean disease

duration is shown for both PR and the subsequent CTD and
is, as expected, of longer duration in the retrospective as
compared to the prospective cohort. Thirty-one percent
progressed to a CTD, which was almost invariably RA, the
others being systemic lupus (3 patients), and Behcet’s
disease (one patient). As expected, this was more commonly
observed in the retrospective cohort.

Significant differences were observed in genotypic distri-
butions of SE, TNFα +489, and DRB1 XP4n alleles,
primarily in the RA population. Only SE genotypes signifi-
cantly distinguished patients with PR from controls (p <
0.001). Homozygosity for SE alleles was noted in 14% of
PR and 28% of RA patients versus 7% of controls. An
increased prevalence of homozygosity for DRB1 XP4n
negative alleles was evident in the RA (63%) and PR (58%)
populations in comparison to controls (48%), although only
the former comparison was statistically significant (p =
0.03).

Table 3 shows the phenotypic frequencies for HLA and
cytokine polymorphisms in populations of patients with PR
and RA in comparison to controls. There was a significantly
increased risk for development of both PR and RA in those
patients with at least one SE allele. Homozygosity for the
SE further increased the risk for disease in the RA popula-
tion (OR 10.7, 95% CI 4.8–23.6), but much less so in those
with PR (OR 3.5, 95% CI 1.5–8.0). The presence of a DRB1
XP4n allele significantly decreased the risk for development
of RA, although the reduced risk noted in patients with PR
did not attain statistical significance. Homozygosity for
DRB1 XP4n alleles further reduced the risk for disease,
although numbers were small (for PR OR 0.6, 95% CI
0.2–1.4; for RA OR 0.4, 95% CI 0.2–1.2). Examination of
cytokine polymorphisms showed a weak although signifi-
cant contribution to disease susceptibility from carriage of
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Table 1. Cytokine polymorphisms and techniques used for analysis.

IL1β Exon 5 IL4 Intron 3 IL4 Promoter TNFα + 489

Type of 
polymorphism Single base 70 bp VNTR Single base C/T Single base A/G
Site of
polymorphism Exon 5 Intron 3 –590 +489
PCR primers

Upstream 5′GTTGTCATCAG- 5′AGGCTGAAAG- 5′ACTAGGCCTCA- 5′CGCTCTTCTGC-
ACTTTGACC-3′ GGGGAAAGC-3′ CCTGATACG-3′ CTGCTGCACTT-3′

Downstream 5′TTCAGTTCATA- 5′CTGTTCACCTC- 5′GTTGTAATGCA- 5′TCCCGCTCTTT-
TGGACCAGA-3′ AACTGCTCC-3′ GTCCTCCTG-3′ CTGTCTCACCA-3′

PCR conditions
Denaturation 95˚C 30 s 95˚C 30 s 95˚C 30 s 95˚C 30 s
Annealing 62˚C 20 s 66˚C 20 s 66˚C 20 s 70˚C 30 s
Extension 72˚C 20 s 72˚C 20 s 72˚C 20 s 72˚C 30 s
No. of cycles 30 30 30 35

Digestion Yes (Taq I) No Yes (Bsm FI) Yes (Tai I)
Allele size, bp E1:135 + 114 RP1:183 IL4 –590C:192 + 60 TNFα + 489G:246 + 174

E2:249 RP2:253 IL4 –590T:252 TNFα + 489A:420

VNTR: variable number of tandem repeats.
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IL4 promoter –590T and IL4 intron 3 RP1 alleles in both
patient populations. However, these alleles were noted to be
in strong linkage disequilibrium (data not shown).
Simultaneous carriage of these alleles was noted in 23.5% of
controls compared to 33.3% (p = 0.06) and 34.2% (p = 0.04)
of patients with PR and RA, respectively. A significantly
increased risk for disease in those carrying the TNFα +489A
allele was only noted in the RA population. This was evident
in both SE+ and SE– patients (Table 4). Phenotypic frequen-
cies of the TNFα +489A allele in SE+ and SE– patients with
PR were intermediate between controls and patients with RA.

Comparisons of HLA-DRB1 genotypes previously asso-
ciated with RA showed a significantly increased risk for
both PR and RA in those carrying the DRB1-0401 and 0404
alleles (Table 5). Genotypes DRBI-0401/0404 and DRB1-
01/0401 were only observed in the patient populations.
There were no significant differences in carriage of DRB1-
01, even in DRB1-04 negative individuals (data not shown).

Comparison of HLA and cytokine genotypic frequencies

in patients with PR according to the development of CTD,
before adjusting for period of observation, revealed statisti-
cally significant differences in genotypic distribution only
for SE alleles (p = 0.04). Figure 1 shows the cumulative
survival curve for SE and DRB1 XP4n alleles. By 7 years,
at least 50% of patients with PR who were homozygous for
SE alleles had developed CTD (p = 0.009). The presence of
one SE allele alone did not influence progression, regardless
of whether this was DRB1-0401 or 0404 (data not shown).
Median duration from onset of PR until the development of
RA was 7 years (range 5–17) in those carrying 2 SE alleles
compared to 18 (range 12–30) and 21 years (range 12–35)
in those carrying one and zero SE alleles, respectively. A
borderline statistical association was observed between
DRB1 XP4n alleles and disease progression (p = 0.07).
Progression was not observed in any of 8 patients that were
homozygous for DRB1 XP4n alleles after 10 years of
followup. Examination of cytokine polymorphisms using
survival analysis revealed no significant effects on disease
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Table 2. Selected demographic and clinical features of 147 patients with palindromic rheumatism.

Retrospective Cohort, Prospective Cohort,
n = 87 n = 60 p

Females, n (%) 66 (76) 39 (65) NS
Mean age (SD), yrs 50.8 (11.0) 44 (10.8) NS
Mean disease duration (SD), yrs

Palindromic rheumatism 10.6 (7.8) 3.9 (5.6) 0.002
Connective tissue disease 5.6 (5.4) 0.8 (0.6) 0.02

Rheumatoid factor* (%) 37 (46) 21 (38) NS
(n = 135)

Development of RA or other CTD (%)
RA 29 (33) 12 (20) 0.04
Other** 4 (5) 0

* At diagnosis of palindromic rheumatism. ** One had Behcet’s disease, 3 had SLE.

Table 3. Phenotypic frequencies of HLA and cytokine polymorphisms in patients with palindromic rheumatism (PR), rheumatoid arthritis (RA), and controls.

Polymorphism Controls, PR, OR (95% CI) p* RA, OR (95%CI) p*
n = 149 (%) n = 147 (%) n = 149 (%)

SE+ 58 (39) 95 (65) 2.9 (1.8–4.6) < 0.001 114 (77) 5.1 (3.1–8.4) < 0.001
DRB1 XP4n+ 78 (52) 62 (42) 0.7 (0.4–1.0) 0.08 55 (37) 0.5 (0.3–0.9) 0.008
IL4 Promoter

–590T 35 (23) 53 (36) 1.8 (1.1–3.0) 0.02 52 (35) 1.7 (1.1–2.9) 0.03
–590C 145 (97) 139 (95) 0.5 (0.1–1.6) NS 140 (94) 0.4 (0.1–1.4) NS

IL4 intron 3
RP1 36 (24) 53 (36) 1.8 (1.1–2.9) 0.03 51 (34) 1.6 (1.0–2.7) 0.06
RP2 146 (98) 138 (94) 0.3 (0.1–1.2) 0.09 140 (94) 0.3 (0.1–1.2) 0.09

IL1β exon 5
E1 57 (38) 52 (35) 0.9 (0.6–1.4) NS 58 (39) 1.0 (0.6–1.6) NS
E2 145 (97) 140 (95) 0.6 (0.2–1.9) NS 143 (96) 0.7 (0.2–2.4) NS

TNFα + 489
A 18 (14) 24 (16) 1.4 (0.7–2.7) NS 41 (28) 2.7 (1.5–5.1) 0.001
G 144 (97) 144 (98) 1.7 (0.4–7.1) NS 142 (95) 0.7 (0.2–2.3) NS

SE: shared epitope allele; XP4n: negative P4 charge in HLA-DRB1 antigen-binding pocket; NS: not significant; *Comparisons with controls
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progression (data not shown). Furthermore, we did not
observe significant interactions between cytokine polymor-
phisms and SE alleles on disease progression (data not
shown). The presence of RF significantly decreased time to
disease progression (p = 0.04), seropositive patients
progressing after a median of 12 years (9–15) compared to
30 years (15–35) for seronegative patients. However, no
significant interactions with SE alleles were evident (data
not shown).

Table 6 shows the results of the Cox regression models
(univariate and multivariate). After including age, female
sex, and RF, the risk associated with homozygosity for SE
alleles remained statistically significant, the risk for devel-
oping CTD being 2.9. Homozygosity for DRB1 XP4n
alleles could not be included in this analysis because none of
these individuals had progressed by 10 years. Analysis of
cytokine polymorphism phenotypes revealed no indepen-
dent effects on risk for disease progression (data not shown).
No significant additive interactions were noted in the
analysis of SE alleles and RF, and SE alleles and cytokine
polymorphisms in the risk for progression (data not shown).
In addition, no significant differences were observed
between patients with PR selected retrospectively or
prospectively when group was entered as a covariate in the
Cox analysis.

DISCUSSION
Our findings highlight the risk conveyed by homozygosity
for SE alleles in susceptibility to PR as well as progression
to RA. In addition, this effect is independent of clinical and
other immunogenetic markers previously implicated in RA
susceptibility and severity. In contrast, homozygosity for

shared epitope negative HLA-DRB1 alleles appears to be
protective with respect to disease progression. Cytokine
polymorphisms were associated with weak effects on
disease susceptibility in both patient populations and did not
influence disease progression in patients with PR.

Several studies have examined the role of HLA genes in
predisposition to PR and progression to RA9-12. Some, but
not all, reported associations with HLA-DR4. This lack of
consistency is most likely due to small numbers, variable
duration of followup, and differences in sampling proce-
dures. Our study is the first to use time-adjusted analysis to
address differences in duration of followup and multivariate
regression to examine the role of confounding factors, and
to include patients selected prospectively in an analysis of
immunogenetic risk factors for both susceptibility and
progression to RA. Finally, we included an ethnically
matched cohort of patients with well established RA to
allow for further comparisons of genotypic and phenotypic
frequencies of the targeted genes.

It is apparent that the major immunogenetic risk factor
among those genes examined is the shared epitope, particu-
larly 2 copies. We observed a hierarchical risk among SE
alleles, there being no contribution from the DRB1-01 SE
allele as noted in previous studies of RA populations30,31.
There may also be a protective effect associated with
homozygosity for SE negative HLA-DRB1 alleles that have
a neutral or negative P4 pocket in the class II antigen-
binding groove. Of 8 such patients, none have developed
RA after 10 years of PR. A previous study of 3 different
French populations described protective effects of DRB1
XP4n alleles independent of carriage of SE alleles24. This
will require confirmation after further followup and with
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Table 4. Phenotypic frequencies of TNFα + 489A allele in the presence or absence of the shared epitope (SE)
allele in patients with palindromic rheumatism (PR), rheumatoid arthritis, and controls.

Controls, PR, OR (95%CI) p* RA, OR (95% CI) p*
n = 149 (%) n = 147 (%) n = 149 (%)

SE+ 3/58 (5) 11/95 (12) 2.4 (0.64–9.0) NS 25/114 (22) 5.1 (1.5–17.9) 0.01
SE– 15/91 (16) 13/52 (25) 1.7 (0.73–3.9) NS 15/35 (43) 3.8 (1.6–9.1) 0.003

*Comparisons with controls.

Table 5. HLA-DRB1 genotypes observed in patients with palindromic rheumatism (PR), rheumatoid arthritis, (RA) and controls.

HLA-DRB1 Controls PR, OR (95% CI) p* RA, OR (95% CI) p*
Combinations n (%) n (%) n (%)

0401/X 15 (11) 39 (27) 3.2 (1.7–6.2) < 0.001 51 (34) 4.6 (2.5–8.7) < 0.001
0404/X 10 (7) 22 (15) 2.4 (1.1–5.4) 0.03 28 (19) 3.2 (1.5–6.9) < 0.001
0401/0401 3 (2) 6 (4) 2.1 (0.51–8.4) NS 9 (6) 3.1 (0.83–11.8) 0.09
0401/0404 0 (0) 2 (1) ** NS 9 (6) ** 0.003
0401/DRB1 01 0 (0) 5 (3) ** 0.03 11 (7) ** 0.001
DRB1 01 33 (22) 27 (18) 0.79 (0.45–1.4) NS 44 (30) 1.5 (0.87–2.5) NS

* Comparisons with controls.**OR cannot be computed (zero cells), statistical significance estimated with Fisher’s exact test. X: alternative HLA allele.
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larger patient numbers. These HLA locus observations in PR
were also noted in the RA cohort, arguing for a SE dose
effect in susceptibility to both PR and RA. Further, the risk
for progression to RA in those homozygous for SE alleles
was independent of RF status. Our findings are consistent
with a recent analysis of prognostic factors for structural
damage in early RA. Of several clinical and laboratory
markers examined, logistic regression analysis revealed that
the only baseline values predictive of 3 year radiologic
scores were RF positivity, DRB1-04 genes, erythrocyte
sedimentation rate, and erosion score at baseline32. As well,
patients homozygous for DRB1-04 alleles had the worst
outcome, consistent with reports suggesting a gene dosage
effect in RA severity33,34. On the other hand, other reports
indicate an effect of SE alleles in predicting radiographic

outcome only in RF– but not RF+ patients with RA in both
early as well as longstanding RA, and no gene dosage
effect35,36. These discrepancies may reflect differences in
patient selection and/or different radiographic outcome
measures. It has been suggested that early and aggressive
disease modifying antirheumatic drug therapy affects the
association of HLA class II alleles with progression of joint
damage in RA37. We previously reported that most of our
patients with PR are treated with antimalarials, so that this
consideration seems an unlikely explanation for the prog-
nostic influence of SE alleles38. Our study lacked sufficient
numbers to examine the risks associated with specific
combinations of SE alleles.

Examination of cytokine gene polymorphisms revealed
weak contributions from polymorphisms in the IL4

The Journal of Rheumatology 2002; 29:112324

Figure 1. Survival analysis (Kaplan-Meier) for progression to connective tissue disease in patients
with palindromic rheumatism according to (A) number of SE alleles, (B) number of DRB1 XP4n
alleles.
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promoter and intron 3 regions to susceptibility for both PR
and RA. This is consistent with findings in a report that also
revealed an even greater risk from simultaneous carriage of
the IL4 –590T promoter and IL4 RP1 alleles in patients with
RA compared to controls25. These alleles were in strong
linkage disequilibrium in our control population and simul-
taneous carriage was not, therefore, associated with any
further increases in disease susceptibility in the 2 patient
populations. A report has also suggested additive interac-
tions between polymorphism in exon 5 of the IL1ß gene and
SE alleles in disease severity and development of joint
erosions in RA25. However, our analysis did not reveal such
an interaction in patients with PR that progressed to RA,
suggesting that this association may primarily reflect patho-
physiological mechanisms leading to joint erosions rather
than chronic inflammation per se.

Increased phenotypic frequency of the TNFα +489A
allele was noted in RA independently of SE alleles. This was
not evident in patients with PR, nor was there a significant
contributory role in disease progression either indepen-
dently or in the presence of SE alleles. This suggests that the
association might reflect disease severity rather than suscep-
tibility. These data contrast with a study that described a
protective role for the TNFα +489A allele in the develop-
ment of joint erosions in RA26. This polymorphism is not
associated with any particular combination of HLA alleles
and is not a marker of conserved ancestral HLA haplotypes,
although there is linkage disequilibrium between TNFα
+489A and HLA-DR14, B8, and the TNFα10 microsatel-
lite39. Further, this polymorphism does not appear to be
associated with changes in TNFα transcriptional activity40.
Consequently, the association noted in this study requires
further confirmation.

This study represents the largest cohort of patients with
PR, and the immunogenetic similarities with a local cohort
of patients with RA point to this disorder being an incom-
plete expression of RA. There are, however, some limita-
tions to our study. About half of our study population was
retrospectively selected and all patients attended a tertiary

referral center, so that the associations described here may
be less evident in cases diagnosed in the community. The
lack of a well defined case definition also allows the inclu-
sion of patients with other rheumatic disorders.
Confirmation of our observations will require further
analysis of patients selected prospectively and longer dura-
tion of followup.

Our study has shown that the presence of a shared
epitope allele and, in particular, homozygosity for SE alleles
is associated with susceptibility to both PR and RA. Further,
homozygosity for SE alleles significantly increases the risk
for progression to RA, independent of RF status.
Conversely, homozygosity for SE negative DRB1 XP4n
alleles may be protective. Finally, polymorphisms within the
IL4 gene provide a weak contribution to disease risk in both
patient populations, but polymorphisms in the IL1ß and
TNFα genes previously implicated in RA do not appear to
influence susceptibility to PR or progression to RA.
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