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ABSTRACT

Objectives: Biological medications have been used with an increasing frequency to treat rheumatological diseases. Autoimmune events can be
induced by these drugs, such as psoriasiform lesions, alopecia, lupus and, vasculitis, which more often affects the skin (small-sized vessels) and
eventually other organs. In this review, we describe the clinical profile of patients with vasculitis induced by the main biological agents used in
rheumatology.

Patients and methods: We performed a systematic review following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) recommendations. The PubMed database was used for searching eligible articles. We included case reports, case series, and letter to the
editor of patients on anti-tumor necrosis factor-alpha (anti-TNF-o) molecules, as well as tocilizumab, ustekinumab, secukinumab, rituximab, and
abatacept, who had vasculitis induced by these agents.

Results: Eighty-one articles were included for final analysis (h=89). Twenty-seven patients were using infliximab, 20 adalimumab, 18 etanercept,
seven secukinumab, four certolizumab, four rituximab, three golimumab, three ustekinumab, two abatacept, and one tocilizumab. Unspecific
leukocytoclastic vasculitis (LCV) was the most common type of vasculitis (n=37), followed by anti-neutrophil cytoplasmic antibody
(ANCA)-associated vasculitis (n=16). The medication was replaced with another biological molecule in 23 cases, with only four relapses. In six
cases, the biological was maintained, but vasculitis worsened/persisted in one case, being necessary drug removal.

Conclusion: Infections, infusion reaction, cancer, and autoimmune events are well-known side effects of biological therapy. This review
demonstrates that vasculitis is another adverse effect of this type of therapy, particularly the anti-TNF-o. molecules, and LCV the most reported
type of vasculitis.
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Biological therapy has been incorporated into The first immunological adverse effect

clinical practice, particularly in the management
of rheumatological diseases. These medications
have a good safety profile, as they target specific
proteins or receptors involved in the pathogenesis
of the disease. On the other hand, numerous
immunological adverse events have also been
reported with these drugs.!

secondary to biological therapy reported in the
literature was a lupus-like condition in a patient
with rheumatoid arthritis (RA) using infliximab.?
Later on, several reports with other inhibitors
of tumor necrosis factor-alpha (anti-TNF-o) and
other biological classes were described with
the development of lupus, cutaneous vasculitis,
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A systematic review

sarcoidosis, demyelinating diseases, interstitial
lung disease, psoriasis, inflammatory eye disease,
autoimmune hepatitis, among others.?

Drug-associated vasculitis is a well-defined
entity and had its nomenclature recognized by
the 2012 Chapel Hill International Consensus
Conference.* The most affected organ is the
skin, with the involvement of small-sized vessels.
However, pulmonary, renal, hepatic, central
nervous system involvement may occur. A
significant difference between drug-induced and
idiopathic wvasculitis is that, in most cases,
the removal of causal factor (drug) is enough
to reverse the autoimmune phenomenon.
Classical vasculitis-inducers are propylthiouracil,
levamisole, hydralazine, minocycline,
montelukast, and statins.®

In this review, we describe the cases of
vasculitis induced by the main biological agents
used in rheumatology, emphasizing the clinical
profile of these patients, the most frequently
involved molecules, and the outcome of this
complication.

PATIENTS AND METHODS

We performed a systematic review in
accordance with the recommendations of the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA).6

Inclusion criteria

e Case reports of patients using biological
medications mostly used in rheumatology
(anti-TNF-o agents as well as tocilizumab,
ustekinumab, secukinumab, rituximab
and abatacept) and with a diagnosis of
drug-induced vasculitis. Of note, vasculitis
secondary to these agents used for other
indications than rheumatological conditions
were also recorded.

¢ A clear causal and temporal relationship
between the onset of biological agent
and the pathological condition was
considered necessary to inclusion,
regardless the timeframe for its
development. Also, the reintroduction
of medication with relapse of vasculitis
favors the diagnosis.
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e Histopathological confirmation was
required in cases of cutaneous involvement
alone.

Exclusion criteria

e Presence of an alternative clinical condition
that may explain the onset of vasculitis;
e.g., an infectious disease, overlap of
autoimmune conditions suspected, when
vasculitis persists despite discontinuation
of medication

e Case reports of patients diagnosed
with vasculitis associated with lupus-like
condition

e Studies other than a case report.
Strategy for article search

The MEDLINE (PubMed) database was used to
search for potentially eligible articles published in
English, Spanish or Portuguese until November
2020. To identify all relevant articles published
about the proposed theme (case report, case series
and letter to the editor), the following descriptors
were used: "Vasculitis" combined with “Biological
Therapy”, “Anti-TNF”, “Etanercept”, “Infliximab”,
“Adalimumab”, “Certolizumab”, “Golimumab”’,
“Rituximab”,  “Abatacept”, “Tocilizumab”,
“Ustekinumab” and “Secukinumab”.

The reference lists of the included studies were
also checked for additional relevant studies.

Data extraction and analysis

Studies were selected based on their titles and
abstracts and those that met the eligibility criteria
were separated for further analysis.

Two authors read the full articles selecting
those that were compatible with the selection
criteria. In case of disagreement between the
authors, a third author was consulted.

Data extraction was made using a standard
form and a descriptive analysis of the data was
performed.

RESULTS

We identified a total of 5,617 articles in the
initial search; however, 5,492 were excluded by
title and abstract screening and 125 were selected
for full-text reviewing. Additionally, 19 articles
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Figure 1. Flow diagram of studies included in the systematic review.

were retrieved from secondary references. Finally,
81 studies fulfilled the selection criteria (Figure 1),
with a total of 89 patients reported.

Most patients were women (56 [62.9%]) and
median age of the entire population was 44 years
(range, 16 to 82). Anti-TNF-o agents were involved
in the majority of the cases, with infliximab and
adalimumab being the most common agents
reported (Table 1). The most common underlying
diseases were inflammatory bowel disease (IBD)
with 31 cases (34.8%) and RA with 29 cases
(32.6%). Other underlying diseases are described
in Figure 2.

Leukocytoclastic vasculitis (LCV) was the
most common type of vasculitis, observed in
37 cases (41.6%), followed by 16 cases (18%) of
anti-neutrophil cytoplasmic antibody (ANCA)-
associated wvasculitis, 13 Henoch-Schonlein
purpura (HSP), five Takayasu arteritis (TA),
three Behcet's disease (BD), three cutaneous
lymphocytic vasculitis, two giant cell arteritis
(GCA), two hypocomplementemic urticarial
vasculitis, one cutaneous medium-sized vessel
vasculitis, one retinal vasculitis, one erythema
elevatum diutinum, one cutaneous and intestinal
vasculitis, one peripheral neuropathy secondary

to necrotizing vasculitis, one digital vasculitis, one
cutaneous polyarteritis nodosa (cPAN), and one
granulomatous vasculitis in the tongue (Table 2).
The time frame from the start of therapy and

Table 1. Demographic data and types of biological
agents causing vasculitis

Descending

order
Demography n % Median Range
Age (year) 44 16-82
Sex
Female 56
Male 33

Biological agent
Infliximab 27 30.3
Adalimumab 20 224
Etanercept 18 20.2
Secukinumab 7 7.9
Rituximab 4 4.5
Certolizumab 4 4.5
Golimumab S 3.4
Ustekinumab 3 3.4
Abatacept 2 2.2
Tocilizumab 1 11
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Figure 2. Underlying diseases treated with biological

agents.

CLL: Chronic lymphocytic leukemia; JIA: Juvenile idiopathic
artritis; AS: Ankylosing spondylitis; NHL: Non-Hodgkin lymphoma;
IBD: Inflammatory bowel disease; RA: Rheumatoid arthritis.

vasculitis appearance ranged from immediately
after medication infusion to 10 years of drug
use. Causative agents were maintained in six
cases with worsening in one patient, despite the
use of cyclophosphamide pulse therapy. In the
remaining five cases, one improved with topical
corticosteroid, one improved with prednisone,
one improved after reducing the dose of the
biological, one improved with colchicine and one
had spontaneous improvement. Reintroduction of
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the same medication was reported in 10 patients,
with seven recurrences. Medication was replaced
with another biological agent in 23 cases, with only
four relapses (Table 3). From the entire population,
61 patients (68.5%) required corticosteroids use to
improve their condition.

Anti-tumor necrosis factor-alpha therapy

We found 72 cases of wvasculitis induced
by anti-TNF-a agents. The agents most
associated in descending order were infliximab
(n=27), adalimumab (n=20), etanercept (n=18),
certolizumab (n=4), and golimumab (n=3). The
most common underlying diseases in these
patients were Crohn's disease (CD), RA, and
spondyloarthritis. A total of 63.8% of the patients
were women with a median age of 48 (range, 16
to 82) years.””?

In addition, LCV was the most frequent
type of vasculitis induced by infliximab (14/27)
followed by ANCA-associated vasculitis (5/27)
and TA (2/27). Totally, 41 patients had their
medication halted, whereas it was maintained in
four. Biological agents were changed in 20 cases
with only four recurrences and rechallenge with
the same agent was attempted in seven cases with
five recurrences.

Table 2. Types of vasculitis induced by biological therapy

Induced vasculitis

Total of cases reported

Leucocytoclastic vasculitis
ANCA-associated vasculitis
Henoch-Schénlein purpura

Takayasu arteritis

Behget's disease

Lymphocytic cutaneous vasculitis

Giant cell arteritis

Hypocomplementemic urticarial vasculitis
Erythema elevatum diutinum

Retinal vasculitis

Cutaneous and intestinal vasculitis

Cutaneous medium-sized vessel vasculitis
Digital vasculitis

Cutaneous polyarteritis nodosa
Granulomatous vasculitis in the tongue
Total

Peripheral neuropathy secondary to necrotizing vasculitis

37
16
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ANCA: Anti-neutrophil cytoplasmic antibody.
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or rechallenged with the same or other biological agent

Table 3. Outcome of the patients with vasculitis induced by a biological molecule in whom the drug was maintained

No. of patients
Recurrence of the vasculitis

No recurrence of the vasculitis

No. of patients
Recurrence of the vasculitis
No recurrence of the vasculitis
Outcome of patients who had the medication maintained
No. of patients
Worsened of the vasculitis

Improved of the vasculitis

Total of patients who had the drug suspended and later rechallenged with an alternative biologic agent

Total of patients who had the drug suspended and later rechallenged with the same biologic agent

23

19

10

Adalimumab was the cause of vasculitis in
20 cases. Twelve of 20 patients had CD, six of
20 patients had RA, one patient had granuloma
annulare, and one patient had ulcerative
colitis (UC). The wvasculitis types were LCV
(9/20), HSP (5/20), ANCA-associated vasculitis
(3/20), TA (2/20), and GCA (1/20). Nineteen
patients discontinued the medication, there
was no information about drug withdrawal in
one patient. Five patients had their medications
resumed, two without recurrence of vasculitis
(using corticosteroids), three with recurrence
of the vasculitis (only one using prednisone).
Four patients had their medications replaced
without new event (two with ustekinumab, one
with infliximab and one with etanercept). Nine
patients used systemic corticosteroids, three
used pulse therapy with cyclophosphamide
and methylprednisolone (one associated with
sulfamethoxazole-trimethoprim and one
with plasmapheresis), one methotrexate and
prednisone and, one colchicine and prednisone.
In five cases, improvement occurred after drug
suspension and information was not available
in one.

Eighteen patients had etanercept-induced
vasculitis, and 11 of these had RA. Also,
ANCA- associated vasculitis (6/18) was the
most common type of vasculitis followed by
HSP (5/18). Two patients developed LCV, two
lymphocytic cutaneous vasculitis, one GCA,
one urticarial hypocomplementemic vasculitis,

and one digital vasculitis. Two patients initially
maintained etanercept. Rechallenge with the
same agent was attempted in two cases,
all of them with recurrences. Five patients
had their medication changed, two of them
with recurrence of the wvasculitis-one using
prednisone. Six patients used only systemic
corticosteroids, two received pulse therapy with
methylprednisolone and cyclophosphamide,
one prednisolone and cyclophosphamide
pulse therapy, one prednisolone and dapsone,
two antihistamine drugs (one associated
with dapsone), one cyclophosphamide, one
prednisone + rituximab, one pulse therapy with
methylprednisolone followed by prednisone
plus azathioprine and methotrexate, one
methylprednisolone 1 g/day for three days
followed by prednisone 1 mg/kg daily plus
colchicine, one improved after drug withdrawal,
and one had missing data.

Four patients (three with RA and one with
CD + ankylosing spondylitis [AS]) developed
vasculitis using certolizumab. Two developed
LCV, one ANCA-associated vasculitis, and one
urticarial hypocomplementemic wvasculitis. All
patients discontinued certolizumab, one evolved
with spontaneous improvement after suspension
of the drug and the others improved after:
(i) use of oral methylprednisolone + rituximab
(ANCA wvasculitis); (i) prednisone + dapsone;
(iii) oral prednisolone + topical corticosteroids
+ antihistamine. One patient started another
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biological agent (rituximab), without recurrence of
vasculitis.

Vasculitis secondary to golimumab was
reported in three patients (two with AS and
one with RA). One patient developed LCV,
one ANCA-associated vasculitis and the other
one TA. All patients had their biological
suspended and all used systemic corticosteroid
(one associated with methotrexate and one with
cyclophosphamide pulse therapy), evolving with
good clinical response.

Secukinumab

We found seven cases of vasculitis associated
with secukinumab use. Four had psoriatic arthritis,
two cutaneous psoriasis, and one AS. Three
patients developed BD, two LCV and the remaining
had cutaneous and intestinal vasculitis and HSP.
All suspended the biological agent, two used oral
corticosteroid therapy, one used prednisone +
colchicine, one prednisone + cyclosporine, one
pulse therapy with methylprednisolone for three
days, one colchicine and one methotrexate +
methylprednisolone + ranitidine + antihistamine.
In two patients, another biological agent was
introduced without recurrence (etanercept and
infliximab).7378

Rituximab

Four patients developed LCV due to rituximab,
two had non-Hodgkin lymphoma, one chronic
lymphocytic leukemia, and one RA. All of
them had their medication suspended, two with
improvement only after drug withdrawal and
two with systemic corticosteroid (single dose of
intravenous dexamethasone and prednisolone).
One patient was exposed again to the drug with
recurrence of skin lesions.”®82

Abatacept

Two patients developed vasculitis while using
abatacept, one with psoriatic arthritis and one
with juvenile idiopathic arthritis (JIA). One patient
developed erythema elevatum diutinum with
improvement only with topical corticosteroids
and the other one developed cutaneous medium
vessel vasculitis with improvement after drug
withdrawal and prednisone use.?3:84

Ustekinumab

Three patients with CD developed paradoxical
vasculitis during ustekinumab use, two developed
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LCV and one cutaneous polyarteritis nodosa. In
one case, the medication was maintained and
after the introduction of colchicine the condition
improved. In two cases, the medication was
discontinued and reintroduced with recurrence
in one case, despite the initial improvement with
prednisone and with no recurrence in the other
one. 8586

Tocilizumab

A case of LCV was described in a patient
with RA wusing tocilizumab. The condition
improved after drug withdrawal and introduction
of prednisone. Abatacept was introduced without
recurrence.®’

DISCUSSION
Despite the excellent safety profile,
paradoxical autoimmune events, including

vasculitis, secondary to biological molecules have
been increasingly described, as demonstrated in
this review. These complications usually occur
between one month and one year after the
initiation of the drug.8® Still, there are reports
of vasculitis initiated soon after its infusion.3%58
Its actual incidence is not well known, as
sometimes it is difficult to differentiate it from the
manifestations of the underlying disease itself.

The mechanisms related to biological-
induced vasculitis are poorly understood. Some
hypotheses have been suggested, such as
deposit of anti-TNF-o/TNF-o0 immunocomplexes
in small capillaries, leading to the activation
of the complement system and triggering a
hypersensitivity reaction; imbalance in the
cytokine pool, as it occurs after blocking a
cytokine, when other pro-inflammatory cytokines
may prevail leading to the emergence of a new
disease.®8

In 2006, the Study Group on Autoimmune
Diseases (GEAS) of the Spanish Society of
Internal Medicine created the BIOGEAS, a multi-
center registry to collect data on biological agents
in autoimmune diseases.?® A subproject of this
registry was designed to evaluate the data on
autoimmune manifestations secondary to these
molecules. In this registry, until May 2017, there
were 291 cases of biological-induced vasculitis
described. The most common underlying disease
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was RA/JIA observed in 232 (80%) cases,
followed by IBD (n=27) and psoriasis/psoriatic
arthritis (n=10). The most frequent biological drugs
involved were anti-TNF-a therapy (n=273 [94%)),
particularly etanercept (n=119) and infliximab
(n=108).°° The most described disorders were
isolated cutaneous vasculitis (n=187), isolated
neurological involvement (n=34), ANCA-related
vasculitis (n=12), large-vessel vasculitis (n=7), HSP
(n=7), and polyarteritis nodosa (n=3)."° These
findings are similar to what we found in our
review with anti-TNF therapy being the biological
agent most associated with vasculitis (80.8x94%),
although infliximab (30.3%) and adalimumab
(22.4%) were the most frequent agents in our
review. Only isolated cases have been described in
association of other biologics; therefore, it is not
possible to specify the incidence and prevalence
of this condition. In BIOGEAS, four cases were
described after administration of rituximab and
two after tocilizumab. No events were related to
the other agents studied in our research.

Sokumbi et al.®! performed a 13-year
retrospective cohort with 345 patients using
anti-TNF-a therapy, and they identified eight
cases of vasculitis induced by this molecule.
The main indication for this therapy was RA
(50%). Similar to our analysis, the mean age at
diagnosis was 48.5 (range, 18 to 70) years and
the female-male ratio was 3:1. Skin involvement
occurred in five patients (63%) - four had
palpable purpura, two ulcerated lesions, and
one erythematous macules or blisters. Peripheral
nerve involvement was present in four patients
(two mononeuritis multiplex, one asymmetric
polyneuropathy and one dysesthesia) and,
only one patient had renal involvement with
microscopic hematuria and proteinuria. Similar
to the present review, the most frequent organ
involved was the skin and the agents most
commonly used were infliximab (n=>5), followed
by etanercept (n=2) and adalimumab (n=1).

Henoch-Schénlein purpura is a systemic
vasculitis that presents with purpura, arthralgia,
and gastrointestinal and renal involvement. It
affects children more than adults, usually after
an upper respiratory tract infection. The clinical
course is more severe in adults with higher
tendency to progress to renal failure. In this
systematic review, 13 patients were diagnosed
with HSP after onset of biological therapy, the
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youngest patient was 19 years old. Of these
patients, 11 had their medication suspended,
and all evolved with an improvement in their
clinical condition. Twelve patients used systemic
corticosteroids.

In our review, we did not include the cases
from BIOGEAS registry nor from Sokumbi et
al’s?! study, as we could not retrieve details
of clinical manifestations of the patients. In
addition, the BIOGEAS registry evaluated not
only vasculitis, but also other types of induced
autoimmune events.

In general, paradoxical reactions to biological
therapy have a good prognosis with complete
resolution of the symptoms in 75% of the
cases after drug interruption.®® Curiously,
not all instances require drug withdrawal.
Thus, in non-severe cutaneous vasculitis, the
medication can be maintained and the patient
is closely monitored. On the other hand, in
case of life-threatening vasculitis, in addition
to suspension of the drug, corticosteroid pulse
therapy and even other immunosuppressive
agents may be necessary.

There are no consistent data on risk factors
that favor the appearance of biological-induced
vasculitis. Still, it has been suggested that the
positivity of ANCA and cryoglobulins during
such therapy may be a marker for developing
this complication.8® Further studies are needed
to identify risk factors and genetic background,
which may allow identifying those patients at
higher risk for these immunological events.

Nonetheless, our review has some limitations.
Although we made efforts to select only articles
with an evident causal relationship between the
drug and autoimmune event and included only
case reports with biopsies, whenever possible,
we cannot ensure that this association is true
or is just an overlap of autoimmune disorders
or even a rare manifestation of the underlying
disease. Temporal relationship, underlying illness
in remission, improvement after drug withdrawal,
and recurrence with reintroduction are some
of the factors that support the diagnosis of
biological-induced vasculitis.

In conclusion, although rare, wvasculitis
secondary to biological agents is a reality. Exclusion
of underlying disease activity itself, infectious
complications, or a paraneoplastic phenomenon
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allows us to confirm this entity. Depending on
the severity of the manifestation, the biological
therapy may or may not be suspended, as its
termination can lead to the reactivation of the
underlying disease. Further studies addressing
to predisposing factors and biomarkers for the
development of such complication are urgently
needed.
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