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The Temporal Relationship of Raynaud’s Phenomenon
and Features of Connective Tissue Disease in
Rheumatoid Arthritis
JANET E. POPE, JAMALAL-BISHRI, HAFSAH AL-AZEM, and JANINE M. OUIMET

ABSTRACT. Objective. In a prospective cohort study we examined the relationship between Raynaud’s phenom-
enon (RP) onset and other connective tissue disease (CTD) characteristics in rheumatoid arthritis
(RA) to determine if RP is predictive of RA severity and associated with other CTD signs, and if late
onset RP in RA has an effect on prognosis compared to other patients with RA.
Methods. Using a standardized assessment, data were collected on 328 subjects with RA [mean age
60.3 ± 0.7; 77% women; 76% erosions, 75% positive rheumatoid factor (RF)] seen at one London,
Ontario, rheumatology clinic. The data included RA disease duration; presence and duration of RP;
presence of nodules, joint damage, telangiectasia, and sclerodactyly; and RF status (+/–), RF value,
antinuclear antibodies, and E-nuclear antibodies.
Results. The mean RAdisease duration was 12 ± 0.6 years. Seventy-one (22%) had RP and the mean
RP duration was 9.2 ± 1.5 years. Patients presented with RP a mean of 3.8 ± 1.4 years after the diag-
nosis of RA. RP status was positively associated with the presence of sclerodactyly (p < 0.001), but
not nodules or erosions. Higher RF values were associated with longer RA disease duration (p <
0.002) and longer RP duration (p < 0.01).
Conclusion. Idiopathic RP may have a different clinical effect on RA than secondary RP; the latter
is correlated with more severe RA. Sclerodactyly is associated with erosive arthritis and RP in RA.
Higher RF values were indicative of increased RA and RP duration. (First Release Oct 1 2008;
J Rheumatol 2008;35:2329–33; doi:10.3899/jrheum.071025)
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Rheumatoid arthritis (RA) is a heterogeneous autoimmune
inflammatory arthritis in which symptoms may vary from
mild to severe. More severe RA is characterized by
increased bone erosions, rheumatoid nodules, and positive
rheumatoid factor (RF)1. Raynaud’s phenomenon (RP) is a
condition in which the digits exhibit pallor with exposure to
cold, and cyanosis and/or rubor upon rewarming. RP often
occurs in connective tissue diseases, such as scleroderma
(systemic sclerosis, SSc), but less frequently in RA. The
reported prevalence of RP in RA in the literature has been
variable, ranging from < 3% to > 20%2-4. Discrepancies
between studies may be partly due to definitions of RP
used4,5. The significance of RP in RA is unclear. Saraux, et

al examined the association of RP in RA with other clinical
features, but temporal relationships were not assessed4. This
group reported a 17% prevalence of RP in RA, but no sig-
nificant correlations between RP and demographic, clinical,
or radiological characteristics were reported. In one study,
RP in RA was associated with increased joint damage6. We
wanted to characterize the temporal relationship between
RA and RP, the frequency of RP in our RA population, and
its clinical correlations such as sclerodactyly, large telang-
iectasia and RA severity.

MATERIALS AND METHODS
Data were collected on a prospective cross-sectional cohort of patients with
RA (n = 328; mean age 60.3 ± 0.7; 77% women; 76% erosions) who met
the American College of Rheumatology (ACR) criteria for RA7 and had
been seen in one rheumatology practice in London, Ontario, over the 6-
month study period. Overlaps with systemic lupus erythematosus (SLE) or
scleroderma were excluded. The standardized assessment form included
disease duration; presence of rheumatoid nodules, damage (defined as sub-
luxations, joint surgery for RA, and/or known erosive disease on previous
radiographs), telangiectasia, sclerodactyly, and dilated nailbed capillaries;
presence and duration of RP (RP definition demanded digital pallor and at
least 1 of rubor or cyanosis by history); and RF (+/–), RF value, and anti-
nuclear antibody (ANA) and E-nuclear antibody (ENA) status if available.
A standardized examination included an assessment of rheumatoid nodules;
telangiectasia for presence, size (large: yes/no), and location (facial/other);
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and presence and location of sclerodactyly. All patients were seen by the
same 2 observers (JEP and JA-B) and sclerodactyly was defined as tight
skin and the inability to pinch skin, and was characterized by location prox-
imal to the metacarpophalangeals (MCP), up to the MCP or distal to the
proximal interphalangeal joints (PIP). Patients were also assessed for the
number of dilated nailbed capillaries. Charts were reviewed for erosions,
radiographs, laboratories, RF, ANA, and ENA. Data were analyzed for sta-
tistical significance (p < 0.05); comparisons were made between patients
with and without RP using t tests, chi-squared analysis, and confidence
intervals (CI) where appropriate.

RESULTS
Three hundred twenty-eight patients with RA seen serially
in 1 clinic were identified, of whom 71 (22%) also had RP.
All patients met ACR criteria for RA. Five patients with
RA/SLE (n = 3) and RA/scleroderma (n = 2) overlaps were
excluded, as well as 1 patient with ambiguous RP status, but
those with secondary Sjögren’s syndrome were not exclud-
ed. The patients did not differ by sex (78% women with RP
and 77% women without RP) or age (60.2 ± 1.5 yrs in
patients with RP and 60.3 ± 0.8 yrs in patients without RP).
The mean ± standard error of the mean (SEM) RA disease
duration was 12.4 ± 0.6 years. Duration of RP was 9.2 ± 1.5
years and the mean age of onset of RP was 50.7 ± 2.0 years.
Table 1 shows demographic and disease characteristics of
RA patients with and without RP.

RF was positive in 75% of all patients with RA and the
mean (SEM) RF value was 247 ± 30. Seropositivity for RF
was more prevalent in men (85% vs 71%; p < 0.03). As
expected, a positive RF was associated with damage (p <
0.0005) and longer RA disease duration (p < 0.02). Patients
with a higher positive RF were more likely to have longer
RA disease duration (p < 0.002) and longer RP duration (p
< 0.01). The serology (RF and ANA, where available) was
not associated with RP. No associations between ENA were
found, but only 16% of all patients had available ENA data.
Seventy-six percent of patients were known to have joint

damage and 33% had nodules (ever). Damage was associat-
ed with sclerodactyly (p < 0.04) and was more likely to be
found in patients who developed RP after RA (p < 0.003). A
significant association was found between sclerodactyly and
RP (p < 0.001). All sclerodactyly was only distal to the PIP.
Of the 328 patients, 29 (42%) out of the 71 patients with RP
presented with sclerodactyly compared to 55 (21%) patients
without RP (RR 2.54; 95% CI 1.45–4.44). An increased dis-
ease duration was seen in patients who presented with RP
before RA (p < 0.002).
Only 7 patients (2.1%) had onset of RP more than 3.8

years prior to the onset of RA (similar to the prevalence of
primary RP). Thirty-one patients (9.4%) had onset of RP
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Table 1. Disease characteristics in patients with rheumatoid arthritis (RA) with and without Raynaud’s phenome-
non (RP). Data are presented as percentage of patients and for each symptom or as mean (SEM) where applicable.

RA Raynaud’s, No Raynaud’s, OR:RP vs 95% CI p, RP vs
n (%) n (%) No RP No RP

No. of patients 328 71 (21.5) 257 (78.5) — — —
Age (SEM), yrs 60.3 ± 0.7 60.2 ± 1.5 60.3 ± 0.8 — — 1.0
Disease Duration (SEM), yrs 12.4 ± 0.6 13.0 ± 1.3 12.3 ± 0.7 — — 0.5
Female, % 76.8 (n = 251) 77.8 (n = 56) 77.1 (n = 202) 1.0 0.6–2.0 0.9
Yrs RP before RA (SEM) — 3.8 ± 1.4 — — — —
Mean RP duration, yrs — 9.2 ± 1.5 — — — —
Mean age onset of RP, yrs — 50.7 ± 2.0 — — — —
RF (positive), % 75.0 76.5 71.7 1.3 0.6–2.7 0.8

(n = 168) (n = 39) (n = 129)
Nodules (positive), % 29.9 31.0 29.5 1.2 0.7–2.2 0.3

(n = 95) (n = 22) (n = 753)
Joint damage, % 76.0 55.1 61.8 1.0 0.5–2.1 0.3

(n = 192) (n = 38) (n = 157)
Telangiectasia (positive), % 18.6 22.9 17.4 1.4 0.7–2.7 0.3

(n = 60) (n = 16) (n = 45)
Sclerodactyly (positive), % 26.7 41.7 21.4 2.7 1.5–4.6 0.001

(n = 87) (n = 29) (n = 55)
Nailbed capillaries, % 1.9 0 2.3 — — —

(n = 6) (n = 0) (n = 6)
Mean no. nailbed capillaries 2.3 ± 0.5 0 2.3 ± 0.5 — — 0.3
Mean RF value (SEM) 247 ± 30 285 ± 77 234 ± 30 — — 0.5
ANA, %* 34.8 38.2 33.3 1.2 0.6–2.8 0.6

(n = 47) (n = 13) (n = 34)
ENA, %* 5.5 6.3 5.1 1.2 0.1–14.6 0.9

(n = 3) (n = 1) (n = 2)

* Percentages were small for ANA and ENA as there were missing data. SEM: standard error of the mean; RF:
rheumatoid factor; ANA: antinuclear antibodies; ENA: E-nuclear antibodies.
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within 3.8 years of the onset of RA and 23 (7%) had onset
of RP more than 3.8 years after the onset of RA. In the 71
patients with RP, the 3 categories correspond to 9.8%,
43.7%, and 32.4%. Further analysis using Mantel-Haenszel
test showed that the latter subgroup (later-onset RP) had
more erosions (p = 0.01; Table 2), although this was not sig-
nificant when correcting for disease duration.
Overall, 18.6% of the patients with RA had telangiecta-

sia. Of those patients, 60% had developed large telangiecta-
sia and 16% had facial telangiectasia. No association was
found between RP and telangiectasia. Only 2% of patients
had dilated nailbed capillaries.
Figure 1 shows the hand of a patient with longstanding

seropositive nodular erosive RA with sclerodactyly and
new-onset RP and some nailfold dilated capillaries.

DISCUSSION
We found that RP occurs in 22% of RA, which is on the high
end of other case series2-4. Overall, we did not find that RP
was associated with erosive RA, but observed that later
onset of RP (after RA) was associated with more damage. It
is difficult to understand why this link would occur, as the
cytokines in RP seem different from those in erosions, but
there may have been confounding disease duration8,9.
Indeed, frequency of joint damage was not different
between RP and no-RP groups, and when correcting for dis-
ease duration as a confounder the relationship between RP
and erosions is no longer significant (p = 0.57). RP may

have occurred in some as primary (yrs prior to RA, onset at
a young age) and in many as secondary (through the associ-
ation with RA). Primary RP is rare in age > 40 years, which
is well before the median onset of RA in our patients. If RP
started many years prior to RA and especially at a young age
(childhood to 20s) it may have been primary, but this is only
a hypothesis. RA associated with RP may have a worse
prognosis, but this could also be due to removing overlaps
(but only 6 patients were excluded: 3 with RA/SLE, 2 with
RA/scleroderma, and 1 with an ambiguous case of RP).
The sclerodactyly could be from mild distal flexor

tenosynovitis, glycosylation/citrullination of connective tis-
sues, or repeated ischemia from RP. However, the sclero-
dactyly we found was not classic for scleroderma (all cases
were at, or distal to, PIP joints) and could be related to older
age, as it is often seen in older patients without disease. We
looked for large SSc or connective tissue disease (CTD)-like
telangiectasia in those with RP (Table 2), where they were
uncommon, and indeed, all telangiectasia (large, CTD-like,
and multiple) were not common in RA overall or in the RP
and no-RP groups (Table 1). None of the patients had a his-
tory of digital ulcers and the RP was usually mild.
Several researchers have indicated that subjects with RA

presenting concurrent RP should be considered special
cases1-3, and that RP in RA is not an early feature. Grassi, et
al3 also found a low occurrence of capillary damage, as seen
in our study. RP is often associated with nonerosive disease
in Sjögren’s syndrome and MCTD10-13.
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Table 2. Associations between RP onset and RA disease manifestations. If disease onset of RP was unknown, patients were excluded (n = 10).

RAManifestations Subject with Onset Subjects with Onset Subjects with Onset p
of RP > 3.8 yrs of RP within 3.8 of RP > 3.8 yrs After

Prior to Onset of RA, yrs of Onset of RA, Onset of RA,
n = 7 n = 31 n = 23

Joint damage, % 14.3 39.3 78.3 0.01†
(n = 1) (n = 11) (n = 18)

Nodules, % 0 29.0 40.9 0.1
(n = 0) (n = 9) (n = 9)

Telangiectasia, % 33.3 25.8 22.7 0.9
(n = 2) (n = 8) (n = 5)

Large facial telangiectasia, % 20 13 9 1.0
Dilated nailfold capillaries, % 0 0 0 —
Sclerodactyly, % 28.6 38.7 39.1 0.9

(n = 2) (n = 12) (n = 9)
Rheumatoid factor (RF)-positive, % 66.7 84.0 71.4 0.3

(n = 4) (n = 21) (n = 10)
RF value, mean ± SEM 422 ± 287 205 ± 90 422 + 225 0.5
Positive ANA*, % 57.1 31.3 42.9 0.5

(4/7) (5/16) (3/7)
Positive ENA*, % 50.0 0 0 0.2

(1/2) (0/9) (0/4)
RA disease duration, mean ± SEM 9 ± 3.7 11 ± 2.2 17 ± 1.8 0.1

* ANA and ENA values were not available for most patients. Fractions indicate patients testing positive for the antibody out of the total patients tested in that
category. P values were obtained by chi-squared analyses and mean ± SEM RF values by 1-way ANOVA. † This is not significant when corrected for disease
duration (p = 0.57). RP: Raynaud’s phenomenon; RA: rheumatoid arthritis; ANA: antinuclear antibodies; ENA: E-nuclear antibodies; SEM: standard error of
the mean.
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A

B
Figure 1.A.A patient with longstanding seropositive nodular erosive RAwith sclerodactyly and new-onset RP.
B. A closer view of the same patient.
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A Swedish group reported that women with pronounced
RP had a history of recurrent muscle/joint pain (p < 0.05);
however, laboratory tests did not confirm a diagnosis of
RA14. We did not find RP to be more prevalent among men,
as Grassi, et al3 observed, although we did find men to have
an increased rate of RF seropositivity compared to women
(p < 0.03).
Wagner, et al reported that in a study of patients with RA

(n = 94), 11 subjects had RP, 10 of whom also had an
expanded CD4+CD28null T cell compartment (p < 0.005)15.
Underlying genetic factors may contribute to earlier RP in
subjects prone to more severe RA16. In our study, ANA and
ENA laboratory tests were frequently not available and
weak associations may have been missed. Future studies
could include assessment of vasculitis in our cohort, assess-
ment of CD4T cells, ethnicity studies to assess differences
in prevalence of RP in RA and whether the relationship
between erosive arthritis and early RP observed here differs
among ethnic groups, and evaluation of cumulated corticos-
teroid treatment, as that could modify skin atrophy.
RP is present in 22% of RA cases. Idiopathic RP may

have a different clinical influence on RA than secondary RP.
It is found, as expected, at a low prevalence (2.1%), which
is similar to the general population and not seemingly asso-
ciated with prognosis of RA. Secondary RP may be associ-
ated with more erosive arthritis. Secondary RP may be
bimodal, with onset around RA versus onset in long-estab-
lished RA (worse prognosis, but it may be confounded by
RA disease duration). Sclerodactyly is also associated with
RP and more erosive RA. Patients with higher RF values
have increased RA disease duration and RP duration. There
may be different subsets of patients with RP and RA: (1) RP
years prior to RA onset, at a young age, similar to primary
RP (uncommon); (2) RP and RAonset within a similar time-
frame (within 4 yrs) with no obvious effect on RA severity
(50% of RP in RA falls into this category); and (3) RP onset
years after RA, which may be correlated to worse severity
of RA, but could be linked to longer disease duration (40%
of RP in RA).
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