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Nail-bed infarctions as a paradoxical
effect of abatacept in rheumatoid
arthritis

Objective: Evaluating a group of Rheumatoid Arthritis (RA) patients under abatacept therapy regarding the risk
of developing vasculitis.

Methods: An exploratory study was conducted on RA patients with ongoing combined methotrexate/
abatacept therapy and reporting a case who developed small-vessel vasculitis. Follow-up visits with thorough
clinical examination and routine laboratory investigations were done every 3-6 months. Disease activity was
assessed by the Clinical Disease Activity Index (CDAI). Functional assessment was done by Health Assessment
Questionnaire (HAQ) score.

Results: Sixteen biologic-naive female patients with newly diagnosed moderate-to-severe RA under abatacept
therapy (mean age, 44 + 10.86 years) were enrolled in this study. The mean disease duration was 4.63 + 2.20
years, the mean duration of methotrexate/abatacept therapy was 22.75 + 9.40 months. All over the follow-
up periods, patients were clinically improved with low disease activity score and within normal laboratory
investigations apart from rising titers of Sedimentation Rate (ESR) and C-Reactive Protein (CRP). One patient was
presented by nail-bed infarctions after 15 months follow-up of abatacept therapy. Abatacept-induced small-
vessel vasculitis was the most likely diagnosis. The remaining 15 patients still clinically free of any manifestations
suggesting vasculitis.

Conclusion: Abatacept can induce vasculitis in RA patients having risk factors for RV. Combination therapy
of methotrexate/abatacept may be a delaying or inhibiting factor in the appearance of RV manifestations.
Persistently elevated acute phase reactants despite clinical and laboratory improvement on early aggressive
treatment of RA is an alarm for a possibly imminent vasculitis.
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Introduction

Rheumatoid Vasculitis (RV) represents an
inflammatory reaction affecting multiple
beds (small-
vessels) that occurs in about 1-5% of patients
with established rheumatoid arthritis [1,2].
Rheumatoid Arthritis (RA) complicated by
small-vessel vasculitis manifests by nail fold

vascular and medium-sized

infarctions, petechiae or purpuric eruption [1].
The less common medium-vessel vasculitis can
occur with digital tip ischemia and/or gangrene,
leg ulcers [3] and peripheral neuropathy

(mainly; mononeuritis multiplex) [1].

Due to lack of specific signs and symptoms,
the RV is diagnosed clinically by exclusion of
other diseases associated with vasculitis such as
atherosclerosis, diabetes mellitus, infections,
malignancies, drug hypersensitivity or other
vasculitides [4], but ideally it is diagnosed

by visualization of necrotizing vasculitis in
histopathological examinations [1], although
not always possible [3].

A minority of patients with cutaneous RV
develop systemic vasculitis affecting major
organs that can be treated successfully with
high-dose glucocorticoids, cytotoxic drugs
and

as  cyclophosphamide, azathioprine

sometimes with rituximab [5].

Abatacept (ABA) is a recombinant fully
human fusion protein. It is composed of the
extracellular domain of human cytotoxic T
lymphocyte-associated antigen 4 (CTLA-4)
and the Fc domain of human immunoglobulin
G (IgG) [6]. It inhibits T-cell activation and
proliferation by binding to CD80 and CD86
on antigen-presenting cells and prevents
binding to CD28 on T-cells [7].

Abatacept is FDA approved to treat adult
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RA, idiopathic  arthritis,
arthritis [3]. Because there are no specific guidelines
for the management of RV [8], ABA was considered
as an alternative to standard immunosuppressant/
glucocorticoid therapies and was successfully used for

juvenile and psoriatic

treatment of RV in previous case reports [5,9].

Inflammatory markers (ESR and CRP) are widely used
for the diagnosis and follow-up of disease activity of
different Rheumatic Diseases (RD). Commonly, elevated
ESR and CRP levels may due to newly diagnosed RD,
flaring of an existing disease, infection, or malignancy
with a very low specificity in differentiating between
these conditions. Thus, highly elevated inflammatory
markers in RD necessitates ruling out other non-
rheumatic conditions such as infection or malignancy
before concluding with rheumatic etiologies such as
disease reactivation or resistance to therapy [10].

Here, we evaluated a group of RA patients under
ABA therapy in whom clinical improvement was
associated with progressively rising titers of both
ESR and CRP and one of them (the index case) was
clinically presented with nail-bed infarctions (small-
vessel vasculitis). Development of vaculitis in that case
directed our attention towards exploring the hypothesis
that sustained elevation of acute phase reactants may be
an alarm for imminent vaculitis in well-controlled RA
patients under ABA therapy.

Patients and methods

Patients selection, setting and study duration

From April 2017 to October 2019, sixteen adult female
patients were consecutively diagnosed RA according
the ACR/EULAR 2010 criteria [11] and treated by
a combination of MTX/ABA therapy. They were
longitudinally followed-up in the outpatient clinic
of Rheumatology, with recording all relevant data

presented in the current study in King Faisal Hospital,
Makkah, Saudi Arabia.

Patients were biologic-naive and were included in this
study after completing at least 6 months of MTX/ABA
continuous therapy with persistently elevated ESR and
CRP despite improvement of the clinical activity of the
disease.

Study design and sample size

Itis an exploratory study included the number of patients
who were suffering from the same problem under study,
without intending previous sample calculation.

Baseline and follow-up evaluation

Demographic, clinical, and laboratory data were

collected before beginning of therapy and every 3-6
months all through the period of biological treatment,
(for up to 24 months). Basically, all patients were
subjected to full history taking, physical examination
and routine diagnostic baseline investigations, including
complete with differential (CBC),
erythrocyte sedimentation rate (ESR, by the modified
Westergren method), C-reactive protein (CRP, by the
nephelometric method), rtheumatoid factor (RF), anti-
cyclic citrullinated peptide (anti-CCP), antinuclear
antibodies (ANA), liver and kidney function tests (LFT
and KFT), viral hepatitis markers and tuberculin (TB)
skin test. Plain radiography of the affected joints and the

blood count

chest were also done at the time of diagnosis.

Follow up visits were routinely done every 3-6 months,
where thorough clinical examination and routine
laboratory investigations (CBC, ESR, CRP, LFT, KFT)
were repeated.

Assessment of disease activity and drug response

Baseline disease activity was assessed by the disease
activity-28 joints (DAS-28) score [12], then clinical
disease activity index (CDAI) [13], was preferred to
assess the disease activity at all the subsequent follow-
up visits because DAS-28 depends on either ESR or
CRP in its calculation, which were found to be always
elevated along the entire follow-up period for this group
of patients. Health Assessment Questionnaire (HAQ)
for functional disability [14] was estimated at baseline
and every 6 months.

Ethical approval

The study was approved by the ethical committee of our
institute and an informed written consent was obtained
from all participants for publication and related images
prior to their inclusion in the study.

Statistical analysis

All data of frequent follow-up evaluations were given
as mean + standard deviation (mean + SD) applied to
SPSS software program version 21, USA.

Results

Baseline evaluation results

The demographic and clinical characteristics of the 16
patients were presented in Table 1. The mean age + SD
of all patients was 44 + 10.86 years, RA disease duration
+ SD was 4.63 + 2.20 years. All patients were females
with moderate-to-severe disease activity (at the start of
diagnosis) as measured by DAS-28 score (6.68 + 0.37).
The mean duration of abatacept therapy was 22.75 +
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9.40 months. None of the patients had a history of RV
or another type of vasculitides. All were biologic-naive
then put under a combination therapy of abatacept
125 mg subcutaneous (SC) ampoule, methotrxate 15
mg and folic acid 5 mg orally, once weekly doses. The

Table 1. Demographic and clinical characteristics of all

patients.

Clinical Characteristics

Age; (years) Mean + SD 44 +10.86
RA duration; (years) Mean + SD 4.63+2.20
Treatment duration; (months) Mean + SD 22.75+9.40
Follow up duration; (months) Mean + SD 28.75+10.94
DAS-28 score, Mean + SD 6.68 £ 0.37
RF-positivity; N (%) 9(62.5 %)
Ant-CCP positivity; N (%) 11(68.75 %)
Combined ACPA and RF positive; N (%) 9(62.5 %)
ANA- positivity; N (%) 12(75 %)
Smoking; N (%) 1(6.25 %)

Extraarticular manifestations

Rheumatoid nodules 3(18.75%)

Erosions 4 (25%)
Deformities 4(25%)
Other co-morbidities; N (%)

Diabetes mellitus 4(25%)
Hypertension 2(12.5%)

DAS-28: Disease Activity Score-28 joints; RF: Rheumatoid
Factor;

Anti-CCP: Anti-Cyclic Citrullinated Peptide antibody; ANA:
Antinuclear Antibody

Nail-bed infarctions as a paradoxical effect of
abatacept in rheumatoid arthritis

laboratory outcomes of all patients, before and after
abatacept therapy, are summarized in Table 2.

Follow-up evaluation results

The mean follow-up duration + SD after RA diagnosis
was 28.75 + 10.94 months. All patients clinically
improved on the applied treatments, presented by
lower CDAL after and all over the duration of therapy.
Conversely, all patients showed persistently elevated ESR
and CRP (mean + SD of each variable for each patient
is presented in Table 2). Only One patient (the index
case) was presented by nail-bed infarcts (small-vessel
vasculitis) after 15 months of ABA therapy while the
others did not represent by any clinical manifestations
throughout the period of their follow-up. Laboratory
outcomes of patients are presented in Table 2.

Confirmatory work-up

Sustained elevations of inflammatory markers (ESR and
CRP) necessitated other laboratory investigations for
ruling out other differential diagnosis. Confirmatory
investigations included blood film, 24-hour urine
hemoglobin, viral serology,
cryoglobulins, anti-neutrophil cytoplasmic antibodies
(ANCA profile), anti-nuclear and antiphospholipid
antibodies, Complement (C3 and C4). Pelvi-abdominal
ultrasound and computerized tomography of the chest

protein,  glycosylate

for exclusion of hidden malignancy. Nerve conduction
studies and electromyography for exclusion of

mononeuritis multiplex and carpal tunnel syndrome.

Research

atory characteristics of patients before and after abatacept treatment (mean * SD).

ESH ESR (mm/H) |CRP (m RP (m Al Al HA
Case (B'::::{'I:-) Aite(r- I SI) Bsaf(g'{a- SI) A(fteg-/ geDfore- glf)ter- Bef?)re- .':I?g:;;er'

Therapy Therapy Therapy Therapy Therapy |Therapy |Therapy
(ﬁifﬁeg case) |95 72.01+16.60 |22 14+£701 |49 463 +340 (2.8 171+ 047
Case-2 94 76.77 £ 24.41 |14 19.77 £5.86 |64 6.78 £2.68 2.6 1.78£0.30
Case-3 58 64.9+25.1 16 6.6 + 1.89 62 7.90+2.38 |25 1.54 +0.36
Case-4 48 55.77+£10.21 |14 11.77 £5.78 |45 735+332 (24 1.6 £0.46
Case-5 49 532+8.16 |12 11.2+£5.01 |70 8.01+£3.24 |23 1.52+£0.33
Case-6 91 77.66 £6.62 |24 20.66 £5.31 |40 6.16 £3.31 |2.5 1.68 £ 0.60
Case-7 100 75.01 £14.14|12 15+7.37 62 7.25+3.30 (2.7 1.95+0.44
Case-8 50 48.1+£349 |10 13+2.0 52 8.25+3.30 |24 1.67 £0.43
Case-9 88 65.6+14.75 |24 13.12+576 |45 6.38+3.46 (2.5 1.67 +£042
Case-10 91 68.5+16.37 |22 18.44+4.97 |58 5.66 +2.55 (2.7 1.76 £0.28
Case-11 62 56.3+14.90 |12 7+1.94 54 5.70+2.75 (2.3 1.53£0.45
Case-12 68 535+8.80 |18 11.6+529 |50 6.44+3.13 |2.1 1.55+0.44
Case-13 71 472+4.14 |20 124+4.09 |58 5.60 £2.40 2.5 1.60 +0.43
Case-14 81 56.8+8.84 |24 16.33+3.20 |60 6.50+2.73 (2.6 1.72+0.58
Case-15 74 53.7+983 |18 13.75+3.77 |56 6.50+3.10 |24 1.82 £ 0.49
Case-16 52 36.3+11.08 |16 10.75 £ 4.27 |46 6.25+2.98 (2.3 1.55+0.34
ESR: Erythrocyte Sedimentation Rate; CRP: C-Reactive Protein; DAS-28: Disease Activity Score-28 joints; CDAI: Clinical Disease
Activity Index; HAQ, Health Assessment Questionnaire
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Index case presentation

A 37-year-old female patient, single, smoker diagnosed
with RA since 2011. She received low dose steroids
for a long duration with irregular courses and was
maintained on prednisolone tablets 5 mg/day and
hydroxychloroquine tablets 200 mg twice daily for
about three years. In November 2017, she came to the
outpatient clinic of Rheumatology, complaining from
flaring of her disease. She was presented with morning
stiffness for more than two hours with active arthritis
affecting both hands (wrists, metacarpophalangeal joints
(MCPs), proximal interphalangeal joints (PIPs)) and
elbows and affecting both feet (metacarpophalangeal
joints (MTDPs)) and ankles. She also complained from
recurrent subcutaneous nodules on her elbows and
swan—neck deformity of the left index and little fingers.
Review of other systems was unremarkable. Baseline
investigations were done, including CBC, ESR, CRP,
RE ant-CCP, ANA, liver and kidney function tests,
viral hepatitis markers and tuberculin (TB) skin test.
Both RF and anti-CCP antibodies were positive, ANA
was negative. Both ESR and CRP were elevated (95
mm/hour and 22 mg/dl, respectively). The CBC showed
iron deficiency anemia and thrombocytosis (545 x
10%/L). Other laboratory investigations were all within
normal. Plain radiography of the affected joints showed
narrow joint spaces in the wrists and PIPs with erosions
and periarticular osteopenia while chest x-ray revealed
no abnormalities.

The diagnosis was confirmed as a sero-positive RA.

L Ny reh o]

DAS-28 score was 6.75 denoting high activity.
Oral methotrexate (MTX)15 mg once weekly and
folic acid 5mg once weekly oral dose were added to
hydroxychloroquine and prednisolone. Vitamin D and
calcium were added as an adjuvant therapy.

In January 2018, she showed slight improvement of
arthritis (DAS-28 became 6.5) while ESR and CRP
still elevated (60 mm/H and 12mg/dl, respectively).
Abatacept 125 mg subcutaneous ampoules once weekly
was added to previous treatments. Initial improvement
of RA activity occurred after one month of ABA
injections. Then hydroxychloroquine was stopped (due
to left eye amblyopia, discovered during follow-up eye
examination) and gradual tapering of prednisolone till
complete withdrawal was done to avoid complications
as recommended by the 2019 updated EULAR RA
management recommendations [15]. In May 2018, she
was clinically free with no any complaints, no arthritis
and no morning stiffness. All investigations were within
normal except for sustained elevated ESR and CRP (72
mm/H and 16 mg/dl, respectively).

With periodic follow-up every 3 months (clinical and
laboratory evaluations), she remains clinically improved
without any complaints. Clinical disease activity index
(CDAI) was used to assess activity of her disease as DAS-
28 depends on ESR and CRP that were persistently
elevated. CDAI was 49 at initial diagnosis, 38 at the
start of ABA treatment with a mean + SD of 4.63 = 3.40
all over the period of follow-up, denoting significant

Figure 1. Bluish discoloration of the tips of right thumb and left index.

h <
L Boale.
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improved RA activity and within normal follow-up
investigations revealing good drug response.

In April 2019 (after 15 months of ABA therapy) she
complained from redness, pricking pain and itching
in the tips of the right thumb and left index fingers.
One week later, both fingers showed increased pain
with paresthesia and bluish discoloration (Figure 1),
without any motor deficit. Another week later, she

Nail-bed infarctions as a paradoxical effect of
abatacept in rheumatoid arthritis

presented with superadded small nail-bed infarcts
under the periphery of the affected nails (Figure 2).
There were no manifestations denoting other organ
involvement. Follow-up investigations were within
normal, but again showed more elevations of ESR and
CRP (100 mm/H, and 24 mg/dl, respectively). Other
diagnostic investigations for exclusion of other causes,
as explained above, were done, and all were negative.

Figure 2. Small nail bed infarctions of the tips of right thumb and left index one week after bluish discoloration and itching.

Research
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Blood culture and sensitivity of aerobic and anaerobic
organisms were negative. Pelvi-abdominal ultrasound
and computerized tomography of the chest revealed
no abnormalities. Mononeuritis multiplex and carpal
tunnel syndrome was excluded by nerve conduction
studies and electromyography, of both the median and
ulnar nerves. The patient refused to do a tissue biopsy of
the affected fingers due to the severity of pain.

As she had no other co-morbidities that can cause
vasculitis and had no evidence of current RA activity, we
diagnosed her as abatacept-induced cutaneous (small-
vessel) vasculitis, with no systemic involvement.

Abatacept was stopped and she was treated with oral
prednisolone 45 mg/day with gradual descending course
over about one month till reaching 15 mg daily which
is the maintenance dose, along with the same doses
of MTX and folic acid. Three months later, vasculitis
resolved; nail-bed infarcts regenerated and cyanotic
colors turn normal with improved parasthesia. Now,
she is maintained on oral MTX 15 mg and folic acid
5mg weekly, prednisolone 15 mg daily. She improved
completely and all new investigations, including ESR
and CRP were within normal.

Discussion

Rheumatoid vasculitis is a multi-organ affection with
heterogeneous clinical presentation. The skin and
peripheral nerves are most commonly (80%) affected
[1]. Involvement of major organs as the heart, kidneys,
gastrointestinal tract or the central nervous system is
much less common, but associated with significant
morbidity and mortality as described in previous case
reports [16]. Up till now, there is no universally accepted
definition of systemic RV, while possible criteria were
formalized [1,17]. Clinically, the RV is considered
when established RA patients present with clinical
manifestations of vasculitis, that cannot be explained
by other conditions or other types of systemic vasculitis

(4,9].

Here, we describe the clinical presentation and follow-
up results of a group of RA patients who were clinically
improved under MTX/ABA combination therapy, but
showed persistently elevated acute phase reactants (ESR
and CRP) and one case of them developed nail-bed
infarctions after 15 months of ABA therapy.

Cases included in this study (except the index case) are
nonsmoker females, few of them (4 cases) have erosions,
hand deformities or subcutaneous rheumatoid nodules
as well as most of them (12 cases) started combination
therapy of MTX/ABA early in their disease course.

However, all of them were still having elevated acute

phase reactants although clinically proved to have low

CDAI and HAQ scores.

It is well known that these elevated acute phase reactants
indicate either ongoing active inflammation either due
to flaring of the disease or malignant conditions or
severe infections. However, none of our patients were
represented by any clinical manifestations or even any
abnormal results of laboratory investigations performed
for differential diagnosis of such cases. The development
of nail-bed infarctions in one of this group of patients
directed our attention to the imminent drug-induced
vasculitis caused by ABA therapy.

The

vasculitis is most likely the underlying mechanism in the

diagnosis of abatacept-induced small-vessel
case presented here. First, the acute phase reactants (ESR
and CRP) did not return to normal all over the duration
of ABA treatment in spite of improved arthritis (proved
by low disease activity) and no morning stiffness.
Second, improvement of symptoms of vasculitis and
nail-bed infarctions was noted after stoppage of ABA
and administration of high dose oral prednisolone. In
addition, drug-induced vasculitis was confirmed to be
present with isolated cutaneous manifestations [18], as

happened in this patient.

We had reviewed the literature and found a similar
case described by Alegria et al (2016). A long-standing
RA case developed vasculitis in spite of ongoing ABA
treatment that was explained by the inability of ABA to
protect from the development of RV in some patients
although it is effective in treating some other cases [18].
Another male patient of psoriasis and psoriatic arthritis,
presented with multiple leg ulcers after 3 months of
ABA treatment, proved to be small- and medium-vessel
vasculitis that likely caused by ABA administration and
there was no other trigger identified, and rapid clinical
improvement was noted after discontinuation of ABA
and administration of prednisone [3].

As vasculitis can be a complication of RA, we cannot
ignore this possibility. This patient has multiple risk
factors to develop RV such as sero-positivity for
both RF and Anti-CCP [19-21], chronic tobacco-
smoking, untreated RA for a long disease duration and
subcutaneous rheumatoid nodules early in the course
of her disease [17,22]. However, the absence of other
clinical manifestations of active RA such as morning
stiffness, active arthritis, recent subcutaneous nodules
or active extra-articular disease [23], and the absence of
manifestations of other systemic vasculitides along with
not fulfilling any of the criteria proposed by the Scott
and Bacon’s [24] for the diagnosis of systemic RV, this
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patient cannot be diagnosed as RV. In addition, ANCA
negative testing in that RA case excludes the possibility
of RV, where atypical perinuclear ANCA was found
positive in 48% of patients with RV [25].

Notably, according to the EULAR remission criteria
explained in the 2019 updated EULAR RA management
recommendations [15], the underlying disease (i.e., RA)
of this case as well as all the group of patients, was well
managed and controlled medically as determined by the
frequently done clinical evaluation proving low CADI
scores and decease HAQ scores all over the period of
follow-up in conjunction with unremarkable follow-up
laboratory investigations apart from the elevated ESR

and CRP.

Ideally, RV should be confirmed by histopathological
examination of the affected tissues [3,26]. But it was
refused by our case, as it is painful, difficult, requires
multiple step sections of adequate samples into subcutis
[3]. Abatacept is FDA approved to treat moderate-
to-severe RA not responding to disease-modifying
anti-rheumatic drugs (DMARDs) and tumor necrosis
factor alpha (TNF-a) antagonists [27]. Review of the
literature also revealed that, abatacept efficacy in treating
RV has been previously reported in two patients [2,9],
but it failed to protect from the development of RV
in other patients [3,18,28,29]. In the present case,
vasculitis developed despite ongoing treatment with
abatacept, which is considered as a paradoxical effect of
the drug. There may be a potential role for individual
genetic susceptibility, which would explain why some
biologic agents are successful in treating vasculitis, while
paradoxically trigger it in other patients. The exact cause

Nail-bed infarctions as a paradoxical effect of
abatacept in rheumatoid arthritis

of this paradoxical reaction is still unknown, possibly
there may be an imbalance in cytokine production
or imbalance between effector and regulatory T-cells
[29,30]. Abatacept has been found to enhance regulatory
T-cell function but reduce the number of circulating
regulatory T-cells [29].

Methotrexate is well-studied in the treatment of RA and
some reports support its efficacy in treating RV [31,32].
In this group of patients, combined methotrexate
therapy with ABA could be the factor that delaying
their clinical presentation with RV in spite of previously
explained risk factors. The question now, why ESR and
CRP are still high in spite of clinical improvement and
can they be alarming factors for imminent vasculitis or
an indication for discontinuation of ABA therapy in
cases of RA before developing vasculitis.

Conclusion

ABA can induce or at least can't protect from developing
vasculitis in RA patients who have predisposing risk
factors that should be considered during ABA therapy to
reduce morbidity. Combination therapy of MTX/ABA
acts as a delaying or inhibiting factor for the clinical
presentation of rheumatoid vasculitis in RA patients.
Further prospective studies on large numbers of RA
patients comparing ABA monotherapy with combined
MTX/ABA therapy are recommended.
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