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Abstract
Lower extremity ulcers are a recognized complication of rheumatoid arthritis (RA). Their
prevalence has not been assessed since the advent of more aggressive disease modifying
antirheumatic therapies. The purpose of this study was to establish the period prevalence of lower
extremity ulcers in a modern-day unselected cohort of patients with RA, and to report the features
associated with ulcer development and response to therapy. Between June 2007 and June 2010,
366 RA patients were evaluated at the Georgetown Division of Rheumatology. Data were
collected and analyzed retrospectively on demographics, antibody and prothrombotic profile,
comorbidities, disease activity, and outcomes. The period prevalence of ulcers in this cohort of
366 patients with RA followed over 3 years was 4.37%. Patients with ulcers were predominantly
female (81.25%) and more commonly African American (56.2%). The mean disease duration at
ulcer development was 25.9 years. All patients with ulcers had erosive disease and 63% were
seropositive. Only five patients (31.25%) healed over a mean follow-up of 22.8 months. However,
in this small sample, treatment with anti-tumor necrosis factor-α (anti-TNFα) therapy was
associated with significantly higher likelihood of healing (p=0.039). In this modern-day cohort of
patients with RA, we found a prevalence of lower extremity ulcers of 4.37% over 3 years. Only
31.25% of patients healed after a mean 22.8 months of follow-up. However, treatment with a
biologic agent was associated with a significant increased likelihood of healing (RR 3.27, 95% CI
0.59–18.29, p=0.039).
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Introduction
Lower extremity ulcers are a known complication of rheumatoid arthritis (RA). Their
pathogenesis is multifactorial [1, 2], with vasculitis [3], Felty’s Syndrome [4], trauma
related to deformity, neuropathy, venous insufficiency [5], and arterial disease [6] all
reported to play a role, while historical cohorts report a point prevalence of leg ulceration in
RA of approximately 8–9% [7–9]. A more recent postal survey administered to 1,130 RA
patients in West Yorkshire, England revealed a point prevalence of foot ulceration in RA of
only 3.39%. This lower prevalence is likely due to the inclusion of only foot (and exclusion
of other lower limb) ulceration. However, the authors also postulate that improved treatment
of RA may have contributed to the lower prevalence of ulceration in this cohort.

Ulceration in RA is associated with long-standing erosive and seropositive disease [3]. It has
been shown that other extra-articular vasculitic manifestations of RA have significantly
declined with the advent of biologic agents and a trend towards more aggressive disease
modifying antirheumatic drug (DMARD) therapy in the 1990s [10]. The purpose of the
current study was to establish the prevalence of lower extremity ulcers in a modern-day
unselected cohort of patients with RA over a 3-year period, and to report the features
associated with ulcer development and response to therapy.

Methods
The study was approved by the Georgetown University Hospital Biomedical institutional
review board. Consecutive patients evaluated in the Division of Rheumatology between 1
June 2007 and 30 May 2010 and fulfilling the American College of Rheumatology (ACR)
criteria for RA were retrospectively identified using an ICD-9 diagnosis code search of the
electronic medical record (Centricity, GE). To establish the period prevalence of ulcers in
our population, all charts were reviewed for the presence of lower extremity ulcers during
the study period. Data were collected on demographics, antibody profile, comorbidities,
inflammatory markers, radiographic features, biopsy findings, and prothrombotic profile.

All available biopsy samples were reviewed by a single investigator (VKS) to assess for
evidence of vasculitis. All biopsies were performed during diagnostic clinical evaluation by
an experienced plastic surgeon (CEA). Where possible, biopsies included a small piece of
intact skin adjacent to the ulcer edge. Vasculitis was considered to be present if vessels
distant from the ulcer bed demonstrated infiltration with polymorphonuclear neutrophils or
mononuclear cells, or there was evidence of wall destruction or leukocytoclasis.

In our center, patients with lower extremity ulcers associated with autoimmune disease are
referred to the Center for Wound Healing for evaluation by a plastic surgeon experienced in
the management of complex wounds. Local and invasive wound care is performed according
to standard protocol. All patients with ulcers are evaluated for diabetes, venous and arterial
insufficiency.

To evaluate associations with rheumatoid arthritis disease activity, Disease Activity
Score-28 (DAS-28) and wound surface area at the initial and most recent follow-up visits,
along with medication exposures, were recorded. Data were analyzed using GraphPad Prism
version 5.00 for Windows (GraphPad Software, San Diego, CA, USA). Descriptive statistics
was used for clinical characteristics, and chi-square test was used to analyze the outcome
data. The p values were always two tailed, and a p<0.05 was considered significant.
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Results
In the 3 years of this study, 366 RA patients were evaluated, and 16 had active leg ulcers
giving a prevalence of 4.37% over 3 years. Patients with ulcers were predominantly female
(81.25%). In the ulcer group, 56.25% were African American compared to only 21% of the
RA population without ulcers. The mean age at first ulcer was 64.8±3.5 years. The mean
disease duration at the time of ulcer development was 25.9±4.9 years. In three patients, a
formal diagnosis of RA had not been made prior to development of ulcers; however, on
rheumatologic evaluation, they met the ACR criteria for RA and in retrospect, all of these
patients had had joint symptoms consistent with RA for some years prior to ulcer
development.

All 16 patients with ulcers in this cohort had radiographic evidence of erosive disease, and
63% were rheumatoid factor or anti-cyclic citrullinated peptide positive. At the initial visit
with an ulcer, less than half of the patients were in clinical remission based on DAS-28 score
<3.2.

Comorbid conditions
Of the 16 patients with ulcers, two had concomitant well-controlled diabetes. Patients were
evaluated for vascular disease. Venous insufficiency was seen in two patients and arterial
disease was identified in two other patients.

Ulcer features
Biopsy specimens were available to review in 12 of the 16 patients with ulcers. Only three
had biopsy evidence of vasculitis (Fig. 1). In five, the biopsy was inconclusive, three
patients had gangrene, and one patient had cholesterol emboli syndrome (reported elsewhere
[11]).

Ulcer size did not correlate with biopsy features or outcome. Ulcers were bilateral in
43.75%. The distribution of ulcers is shown in Fig. 2. Vasculitis was not seen in the patients
with ulceration only on the feet. In contrast, 3 of the 11 patients with lesions in the malleolar
or calf region had biopsy evidence of vasculitis.

Prothrombotic evaluation
Antiphospholipid profile in this cohort of RA patients with ulcers was similar to that in the
general population. Three patients had weakly positive lupus anticoagulant titers (ratio 1.2–
1.4), and two patients with low titer antiphospholipid antibodies (one with anti-cardiolipin
IgA antibody of 23 units/mL, and one with beta-2 glycoprotein 1 IgA of 16 units/mL).

Frequency of genetic prothrombotic states was similar to that reported in the general
population. None of the patients had the factor V Leiden mutation, MTHFR C677T
heterozygous mutation was found in three patients, four of the patients were heterozygous
for the PAI-1 mutation, and one was homozygous for this mutation.

Outcomes
Over a mean follow-up of 22.8 months, 11 of the 16 patients achieved clinical remission of
their arthritis. However, only five patients achieved ulcer healing (Table 1). While 13
patients were treated with non-biologic DMARD, only 5 of the 16 patients received
treatment with biologic anti-tumor necrosis factor-α (anti-TNFα) agents. One of these
patients required amputation due to development of cholesterol emboli and was excluded
from further analysis. In the remaining patients, treatment with a biologic agent was
associated with a significant increased likelihood of healing, p=0.039 (RR 3.27, 95% CI
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0.59–18.29, Fig. 3), suggesting that patients with RA-associated ulcers benefit from addition
of anti-TNFα agents to improve wound outcomes. The overall healing rate seen in this
retrospective study was only 31.25% demonstrating how challenging these ulcers can be to
treat, and reiterating the importance of further studies to provide evidence in the
management of these lesions.

Discussion
The period prevalence of leg ulcers in this cohort of patients with RA was 4.37% and after a
mean of 22.76 months of follow-up, only 31.25% had healed. These data indicate that
although ulcer prevalence has improved since the advent of more effective therapies for RA,
ulcers remain an important clinical problem.

Similar to other investigators [1, 3], we found that even in a center experienced in the
management of autoimmune ulcers, pathologic features of vasculitis were not always
evident on tissue biopsy of RA ulcers. However, this cohort of RA patients with ulcers all
had radiographic evidence of erosive disease, and 63% were seropositive, suggesting that
extra-articular rheumatoid disease contributes to the development of these lesions. In
conjunction with the Center for Wound healing, we adopt a multidisciplinary approach to
the management of complex wounds. This includes comprehensive evaluation for venous
and arterial disease and aggressive management of diabetes. While we found four of the 16
patients (25%) with ulcers had concomitant venous or arterial disease, these ulcers did not
heal in response to vascular intervention alone. Similarly, both patients with diabetes had
well-controlled hemoglobin A1c levels (6.2% and 6.9%), so the ulcers were not thought to
be due purely to diabetes.

Lower extremity ulcers are seen in other autoimmune diseases and have been reported to be
associated with antiphospholipid antibodies and other prothrombotic states [12]. In our
cohort of patients with scleroderma-associated leg ulcers, we found 50% with clinically
significant titers of antiphospholipid antibodies [13]. In contrast, in this group of patients
with RA-associated ulcers, none had significantly elevated antiphospholipid antibody titers
and frequency of genetic prothrombotic states were similar to that reported in the general
population.

At the time of presentation with leg ulceration, less than half of the patients in this study
were in clinical remission from their RA based on DAS-28 score <3.2. Concern regarding
infection risk often makes clinicians hesitant about aggressive immunosuppression in such
patients. Indeed, until recently, active lower extremity ulceration was considered an absolute
contraindication to treatment with anti-TNFα therapy in the United Kingdom [14]. The
British biologics register has reported a significant increase in the rate of serious skin and
soft tissue infections in patients treated with anti-TNF therapy [15], and reported an
association between extra-articular manifestations of RA and increased risk of infection. In
the current study, none of the 366 patients followed with RA developed ulceration resulting
from infection related to anti-TNFα or other DMARD therapy. One patient with an
established ulcer developed a wound infection while receiving anti-TNFα therapy, and as a
result, the anti-TNFα therapy was discontinued. This relatively low incidence of infection
may again be reflective of the multidisciplinary approach to wound care in our center and
we recognize that it may not be reflective of the experiences of community-based practices.

One of the major limitations of this study is the small sample size. Our data show that RA-
associated ulcers remain challenging to treat with less than one third healed after almost 2
years of follow-up. Based on data from the diabetic literature, in response to effective
therapy, most leg ulcers will heal at a rate of 10% reduction in surface area per week [16].
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Notably, in the cohort of RA patients with leg ulcers studied here, even the patients who
ultimately healed had mean a time to healing of 32.7 months. While the sample size was
small, we did find that ulcer healing was significantly more likely to occur in patients treated
with biologic anti-TNFα agents, and that the time to wound healing once the anti-TNFα
agent was started was comparable to that seen in diabetes (Table 1). These findings are
similar to those reported by others who recommend anti-TNFα agents as an alternative to
steroids and cyclophosphamide in rheumatoid leg ulcers [17–19]. A study comparing
outcomes of ulcer patients with RA and other connective tissue diseases to those with ulcers
from other causes is planned.

Conclusions
Even in the era of anti-TNFα and non-biologic DMARD therapy, the period prevalence of
lower extremity ulcers in RA is 4.37% over 3 years. We found healing rates of only 31.25%
in 22.6 months of follow-up. Although this was a small, retrospective study, there was a
significantly improved rate of healing in patients treated with biologic anti-TNFα agents.
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Fig. 1.
a Photograph of a rheumatoid arthritis-associated leg ulcer. b Hematoxylin and eosin stained
biopsy tissue from the same patient demonstrating leukocytoclastic vasculitis in tissue
adjacent to the ulcer border with an area of intact epidermis
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Fig. 2.
Ulcer distribution
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Fig. 3.
Patients treated with biologic agents were significantly more likely to have healed at the last
follow-up than those who were not treated with biologic agents (chi-square test, p=0.039)
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