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Letters to the Editors
Vasculitis induced by 
Janus kinase inhibitors: 
truth or illusion?

Sirs,
The JAK/STAT signalling pathway has now 
emerged as a potential target for the treat-
ment of a variety of autoimmune diseases, 
such as rheumatoid arthritis, ankylosing 
spondylitis, psoriatic arthritis, ulcerative 
colitis, Behçet’s disease, large-vessel vas-
culitis and other inflammatory diseases 
(1-3). In this delightful moment, it is sur-
prising that Janus kinase (JAK) inhibitors 
not only treat vasculitis but there have been 
reports of vasculitis induced after its use (4-
6). This rare phenomenon is of great con-
cern to us as we are often concerned about 
the side effects of JAK inhibitors for infec-
tions, cardiovascular diseases, malignan-
cies, and thrombotic events.
We conducted a systematic literature review 
at PubMed up to and including November 
01, 2022. We used a combination of the fol-
lowing terms: “Ruxolitinib”, “Tofacitinib”, 
“Baricitinib”, “Peficitinib”, “Delgocitinib”, 
“Upadacitinib”, “Fedratinib”, “Abrocitinib”, 
“JAK” and “Vasculitis”, and excluded arti-
cles for which the full-text content was not 
available, duplicate publications, or that 
were not relevant to the topic (Fig. 1). The 
literature search yielded 70 articles after 
eliminating duplicates. After screening the 
titles and abstracts and the references of the 
included papers, three articles were found 
to be relevant. The eligible articles included 
a total of 3 case reports (4-6). A total of 3 
patients were identified with a male/female 
ratio of 0/3 and a mean age of 64.7 years 
(range 52–75) (Table I). Vasculitis induced 
by JAK inhibitors includes ANCA-associat-
ed vasculitis, leukocytoclastic vasculitis, and 
IgA vasculitis, which are all small-vessel 
vasculitis. The JAK inhibitors included To-
facitinib (JAK1, 2) and Ruxolitinib (JAK1, 
2), which all act on the JAK1 and JAK2 
targets. All patients presented with common 

manifestations of vasculitis, such as acutely 
worsening renal function and proteinuria in 
the nephrotic range, necrotising skin lesions 
of the lower extremities, and purpura. Ase-
mota et al. reported a patient who tested neg-
ative for p-ANCA prior to treatment with to-
facitinib and subsequently tested positive for 
p-ANCA after treatment with tofacitinib and 
had biopsy-confirmed ANCA-vasculitis dis-
ease (4). The patient reported by Tığlıoğlu et 
al. was not found to have any other factors 
that could lead to leukocytoclastic vasculitis 
other than the use of ruxolitinib. In addition, 
skin lesions appeared after initiation of the 
drug, subsided after stopping it, and recurred 
after resuming it, indicating leukocytoclas-
tic vasculitis caused by ruxolitinib, which 
was then confirmed by skin biopsy (5). Itoh 
reported a patient who developed IgA vas-
culitis after 6 months of tofacitinib and skin 
and kidney biopsy specimens were compat-
ible with IgA vasculitis and demonstrated 
that this IgA vasculitis was not an adverse 
effect induced by an allergic reaction (6). 
The main tools for confirming the diagnosis 
include skin and kidney biopsies to detect 
the presence of vasculitis. Pharmacological 
treatment included discontinuation of JAK 
inhibitors, steroid hormones, and rituximab. 

In the articles that mentioned treatment out-
comes, 2/3 of the patients had a good prog-
nosis and one patient died of bacterial infec-
tions and sepsis.
The sequence of drug administration and 
vasculitis occurrence in the 3 patients and 
the final biopsy results revealed that vascu-
litis caused by JAK inhibitors is explain-
able. We made a bold conjecture from the 
above results that biologics targeting JAK1 
and JAK2 in the treatment of overactive 
immune system diseases can induce the 
development of small-vessel vasculitis un-
der certain trigger conditions, with lesions 
mainly involving the kidney and skin, and 
clinical manifestations mainly including ab-
normal renal function (elevated creatinine, 
proteinuria) and skin lesions. However, the 
mechanism of this trigger is unclear. The 
current knowledge suggests that inhibition 
of JAK1 and JAK2 targets is followed by 
inhibition of upstream inflammatory sig-
nals (e.g. IFN-γ, IL-10, IL-16, IL-23), and 
that blockade of these cytokines can lead to 
an imbalance in the immune system, which 
in turn induces vasculitis (1, 7). However, 
this explanation is very far-fetched, as only 
3 case reports are negligible compared to 
clinical trials in large real-world popula-
tions. The possibility that different indi-
viduals have different sensitivities to drugs, 
as well as the genetic predisposition of pa-
tients, cannot be ignored.
However, these “paradoxical” reactions are 
not only restricted to Jak inhibitors but are 
also seen in other targeted drugs. For exam-
ple, adalimumab, a humanised monoclonal 
antibody that blocks tumour necrosis factor 
(TNF)-α activity, is licensed for the treat-
ment of psoriasis and other inflammatory 
diseases. However, several cases of para-
doxical psoriasis and erythema-like erup-
tion have been reported following treatment 
with adalimumab (8, 9). Secukinumab, an 
anti-interleukin (IL)-17A IgG1-κ monoclo-
nal antibody, is approved for use in psoria-
sis, psoriatic arthritis, and ankylosing spon-
dylitis. However, rare side effects of IL-17 

Table I. General clinical characteristics of three patients with vasculitis induced by the treatment with JAK inhibitors.

	 Sex/	 JAK	 Dose	 Time 1	 Time 2	 Types of	 Disease	 Previous	 Clinical	 Confirmation	 ANCA	 Treatment	 Prognosis
	 Age	 inhibitors				    vasculitis		  treatment	 manifestations	 examinations
	
1 [4]	 F/75	 Tofacitinib	 Not	 2 months	 2 months	 ANCA-associated	 Refractory	 Adalimumab,	 Acute worsening of	 Kidney	 p-ANCA	 Pulse dose	 Died
		  (JAK1, 2)	 mentioned			   vasculitis	 rheumatoid	 etanercept,	 renal function and	 biopsy		  steroids,
							       arthritis	 prednisone	 nephrotic-range			   rituximab	
									         proteinuria
	
2 [5]	 F/52	 Ruxolitinib	 15mg × 2	 Not	 Not	 Leukocytoclastic	 Primary	 Hydroxyurea	 Necrotising lesion	 Skin	 /	 Discontinued	 Recovered
		  (JAK1, 2)		  mentioned	 mentioned	 vasculitis	 myelofibrosis		  on a hyperemic	 puncture		  ruxolitinib	
 									         background	 biopsy
									         on the posterior 
									         of the left ankle
	
3 [6]	 F/67	 Tofacitinib	 Not	 6 months	 6 months	 IgA vasculitis	 Rheumatoid	 Famotidine,	 Proteinuria and	 Skin and	 Negative	 Methylprednisolone	 Recovered
		  (JAK1, 2)	 mentioned				    arthritis	 amlodipine	 purpura of the lower	 kidney		  pulse therapy
								         besilate, 	 extremities	 biopsy	
								        pregabalin	

F: female; Time 1: the time between the onset of use of JAK inhibitors and the appearance of vasculitis; Time 2: the duration of use of JAK inhibitors.

Fig. 1. Flow diagram of the study selection process.
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pathway inhibition such as paradoxical 
psoriasis and atopic-like eczema associated 
with dermatological manifestations have 
been already described (10). Rituximab, a 
genetically engineered chimeric murine/
human monoclonal antibody that targets 
CD20, a B-cell specific surface antigen, is 
recommended for the treatment of hemato-
logic malignancies, systemic lupus erythe-
matosus, rheumatoid arthritis, microscopic 
polyangiitis, granulomatosis with poly-
angiitis and pemphigus vulgaris; however, 
paradoxical phenomena such as its induc-
tion of vasculitis and worsening of pemphi-
gus vulgaris have also been reported (11, 
12). Tocilizumab, a humanised anti-human 
interleukin (IL)-6 receptor antibody, is rec-
ommended for the treatment of moderately 
to severely active rheumatoid arthritis, Cas-
tleman disease, adult-onset Still’s disease, 
and systemic juvenile idiopathic arthritis. 
Like anti-TNFα, rituximab, and abatacept, 
tocilizumab can induce paradoxical cuta-
neous eruption such as psoriasis and vas-
culitis in rare cases (13, 14). However, as 
previously reported in the literature, these 
biologically targeted agents may be triggers 
for paradoxical phenomena found in popu-
lations with specific genetic backgrounds. 
The many examples above highlight the 
immunological complexities that may sur-
round auto-inflammatory diseases and 
show the potential double pathophysiologi-
cal face of biologic agent therapy, which 
requires extensive attention. In conclusion, 
we must not only focus on the light side of 
the moon, but also on its dark side.
This article focuses on the interesting phe-
nomenon that JAK inhibitors can be used 
to treat an overactive immune system, but 
in some patients, it also induces another 
disease of the immune system. The limi-
tation of this article is that there are only 
3 cases, which is not enough to elucidate 
the clinical features of this disease, and 
publication bias needs to be considered, so 
there may be more cases in reality, but it 
reminds clinicians of this rare paradoxical 
phenomenon. Further research is needed in 
the future regarding the specific mechanism 
of how JAK inhibitors lead to the develop-
ment of vasculitis. Meanwhile, as more 
and more evidence suggest an association 
between JAK inhibitors and the induction 
of vasculitis, a randomised controlled trial 
is necessary to confirm the clear causality.
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