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Significant improvement with
ivarmacitinib after suboptimal
response to tofacitinib in severe
alopecia areata: a case report
and literature review

Zulin Wan1,2, Ying Wang2* and Dingquan Yang2*

1Graduate School, Beijing University of Chinese Medicine, Beijing, China, 2Department of Dermatology,
China-Japan Friendship Hospital, Beijing, China
Alopecia areata (AA) is a chronic, immune-mediated hair loss disorder, in which

the JAK-STAT signaling pathway plays an important pathogenic role. Available

agents for AA include minoxidil, corticosteroids, immunosuppressants and Janus

kinase (JAK) inhibitors, among others. For adults with severe AA, JAK inhibitors

have emerged as cornerstone systemic treatments, but the responses to them are

variable. Ivarmacitinib is a novel and highly selective JAK1 inhibitor, which has

been approved for AA in China recently with little real-world evidence. We present

a case of a patient with severe AA who achieved significant improvement with

ivarmacitinib after suboptimal response to tofacitinib, and review previous studies

on switching therapy between different JAK inhibitors for AA. This case suggests

that ivarmacitinib is a viable alternative for tofacitinib-refractory AA, possibly due

to its higher JAK1 selectivity. Further studies are required to define ivarmacitinib’s

optimal position in AA treatment algorithm, and to elucidate underlying

mechanisms behind JAK inhibitors, which is essential for more personalized

and targeted therapy for severe AA.
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1 Introduction

Alopecia areata (AA) is a chronic, inflammatory, immune-mediated disorder

characterized by non-scarring hair loss. In severe cases, it can progress to complete scalp

hair loss or whole-body hair loss (alopecia universalis, AU), posing a profound therapeutic

challenge and significantly impacting patients’ physical and psychological well-being (1).

The hair loss in AA results from T-cell-mediated autoimmune attacks on hair follicles, with

the JAK-STAT signaling pathway playing an important role in the pathogenesis of AA.

Available treatments for AA include topical or systemic agents like minoxidil,

corticosteroids, immunosuppressants and JAK inhibitors, among others (1). For adults

with severe AA, JAK inhibitors have revolutionized treatments, shifting the paradigm from

broad immunosuppression to targeted therapy, and now serve as first-line therapy. This

shift was heralded by the FDA approval of baricitinib, the first JAK inhibitor for AA (2).

However, responses are variable, and some patients exhibit suboptimal improvement.

Ivarmacitinib is a novel and highly selective JAK1 inhibitor, which has been approved in
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China for AA in June, 2025. While clinical trials (3) have proved its

efficacy and safety, real-world evidence for AA, particularly its use

in patients refractory to other JAK inhibitors, remains scarce.

Here, we report a case of severe AA that showed significant

clinical improvement after switching to ivarmacitinib following a

suboptimal response to the prior treatment with tofacitinib,

highlighting its potential as a salvage therapy. Additionally, we

review previous studies on switching to another JAK inhibitor for

AA when patients experiencing inadequate response to one

JAK inhibitor.
2 Case presentation

A 26-year-old female presented with hair loss over the past 8

years. Initially she experienced patches of hair loss without an

apparent cause, which had evolved into diffuse hair loss in half a

year due to lack of timely treatment. She visited our clinic for

dermatological consultation in January, 2025, and the

dermatological examination showed complete scalp hair loss,

accompanied by approximately 50% eyebrow and 80% eyelash

involvement (Figure 1). Her fingernails were pitted and uneven.

The Severity of Alopecia Tool (SALT) score was 100. Trichoscopy
Frontiers in Immunology 02
identified characteristic yellow dots without black dots and broken

hairs (Figure 2). She was previously healthy, and denied a family

history of any hair loss disorder. She had previously used topical

minoxidil and hydrocortisone solution, but with no significant

effect. The patient was ultimately diagnosed with AU, and was

initiated on tofacitinib 5 mg once daily. By week 12, there was no

hair regrowth in her scalp, despite partial regrowth of the eyebrows

and nearly complete regrowth of both eyelashes (Figure 1). The

SALT score was still 100, and trichoscopy showed no notable

changes from baseline (Figure 2). Consequently, the dosage of

tofacitinib was increased to 5 mg twice daily. By week 20 (June,

2025), we observed only sparse regrowth on the scalp, with some

vellus and nearly no terminal hairs (Figure 1). Trichoscopy revealed

no obvious changes except some vellus and intermediate-length

hairs regrowth. Nevertheless, the SALT score only decreased to 90.

Given the patient’s suboptimal response to tofacitinib and

better efficacy of ivarmacitinib in its phase 3 trial than other JAK

inhibitors approved for AA in China (3), we decided to change the

therapeutic regimen to ivarmacitinib 4 mg once daily after

obtaining her informed consent. By week 32 (12 weeks after

switch), we observed substantial hair regrowth on her scalp, with

a number of intermediate-length and terminal hairs (Figure 1). The

SALT score decreased to 35, and her fingernails became flatter than

before. Trichoscopy revealed more intermediate-length hairs and
FIGURE 1

Clinical photographs showing progressive scalp hair regrowth after switching to ivarmacitinib (week 32 and 44) compared to minimal regrowth with
tofacitinib (week 12 and 20).
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terminal hairs, with complete regrowth of both eyebrows and both

eyelashes (Figure 2). The therapeutic regimen was maintained. By

week 44 (24 weeks after switch), despite slight hair loss, we observed

that the thickness of the hair on the scalp was almost the same as at

the previous follow-up (Figure 1), and the SALT score was sustained

at 35. The improvement of her fingernails was more notable.

Considering systemic corticosteroids are first-line medications

for severe alopecia areata, we administered intramuscular

compound betamethasone (7 mg each) at week 0, 12 and 20 to

improve clinical efficacy and response of the patient. In light of her

active hair loss and previous severity, an additional dose was

administered concurrently with oral ivarmacitinib at week 32.

This adjunctive therapy was intended to provide temporary

immunosuppressive support and was not considered the primary

therapeutic agent for her long-term management.

Infectious disease screening such as tuberculosis, hepatitis B and

C virus, human immunodeficiency virus and syphilis test were

performed before tofacitinib therapy. Other laboratory tests

including routine blood counts, the function of liver and kidney

and lipid panel were performed at each follow-up. All outcomes of

laboratory tests mentioned above remained within normal limits or

presented negative. Nearly 3 months after initiating tofacitinib and

ivarmacitinib respectively, the patient reported mild folliculitis,

which was less bothersome during ivarmacitinib treatment. We

have prescribed topical mupirocin ointment twice daily to resolve

the problem. Apart from this, there was no other adverse events or

infections during follow-up.
3 Discussion

AA is an autoimmune disorder triggered by a combination of

genetic predisposition, immune responses and environmental
Frontiers in Immunology 03
factors (4). JAK inhibitors have become promising therapies for

severe AA, which can inhibit activation of Signal Transducers and

Activators of Transcription proteins, thereby blocking the

downstream signaling of pro-inflammatory cytokines (5).

However, managing severe AA remains challenging due to its

refractory nature and high recurrence rate (6).

Ivarmacitinib is a highly selective JAK1 inhibitor that has been

approved for atopic dermatitis, rheumatoid arthritis and ankylosing

spondylitis (7), and recently received regulatory approval for AA in

China. In this case, switching to ivarmacitinib was followed by a

marked increase in scalp hair density and a reduction in SALT score

of more than 50%, demonstrating its efficacy in severe AA. This

suggests that ivarmacitinib is a viable alternative when the response

to tofacitinib is inadequate. Furthermore, during ivarmacitinib

treatment, the folliculitis that had been reported in clinical trials

(3) was less severe compared with the period of tofacitinib therapy,

indicating that ivarmacitinib may offer improved tolerability.

The superior response to ivarmacitinib in our patient may be

attributed to its high JAK1 selectivity; while tofacitinib, exhibiting

inhibitory effect on JAK1, JAK2 and JAK3, is considered as a non-

selective JAK inhibitor. It has been proposed that while selective JAK1

and JAK3 inhibitors could potently decrease the frequency of resident

memory T cells, which had been noted in AA, JAK2 inhibitors could

not achieve the same effect (8). Recent studies have also found that

JAK2 can lead to adverse effects due to its ubiquitous expression (9, 10),

thus JAK inhibitors with less JAK2 selectivity may be more ideal. With

its high selectivity for JAK1, which is 9 times greater than for JAK2, 77

times greater than for JAK3 (7), ivarmacitinib may allow for more

potent blockade of key cytokines (e.g. IL-15, IFN-g) implicated in AA,

while minimizing off-target effects on other JAK isoforms (11). Other

possible factors, such as the severity of AA, disease duration and genetic

predisposition of patients, contribute to inter-individual variability in

treatment response. A retrospective study of 13 AA patients showed

that while all mild AA patients responded to tofacitinib treatment, it
FIGURE 2

Trichoscopy images of the patient at baseline (week 0), week 12, and week 32 (×40).
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was unsuccessful in half of AU patients (12), suggesting patients with

severe AA may not respond well to tofacitinib.

For patients with a suboptimal response to one JAK inhibitor,

switching to an alternative JAK inhibitor may represent a practical

therapeutic strategy, as supported by several retrospective studies and

case reports. For instance, one report (13) described a 50-year-old

woman with severe AA who, after failing to respond to tofacitinib and

dupilumab, achieved complete regrowth of scalp hair, eyebrows, and

eyelashes following a switch to ruxolitinib. Another recent case reported

by Yao et al. (14) involved a patient with AU who initially responded to

tofacitinib by week 28 (SALT = 5) but relapsed by week 40 (SALT = 30);

subsequent switching to ritlecitinib led to a satisfactory response by

week 55 (SALT = 5). A retrospective study (15) further indicated that for

most patients who switched from tofacitinib to baricitinib or switched

from baricitinib to tofacitinib, complete or partial responses were

achieved despite some adverse events. Additionally, a case series (16)

demonstrated that ruxolitinib was effective in 5 out of 8 patients with

severe AA who had previously received tofacitinib (Table 1). These

findings show that switching to another JAK inhibitor is a promising

strategy for AA patients who have failed with one JAK inhibitor.

However, the sample sizes of most current studies are small. Studies

with larger sample or involving more JAK inhibitors are needed to

further explore the efficacy and safety of this strategy.

To the best of our knowledge, this is the first real-world evidence

of switching treatment with ivarmacitinib for severe AA. Since this is

merely a single case report, we acknowledge that the level of evidence

is low. Concurrent betamethasone injections are a confounding

factor, and delayed onset of tofacitinib effect must be considered.

Because potent corticosteroids usually have a rapid onset of action,

we would have observed substantial hair regrowth on the scalp at

week 12 or week 20 if betamethasone injection had taken effect.

However, there was little hair regrowth by week 20, so it is less likely
Frontiers in Immunology 04
that betamethasone would play a major role. In contrast, adequate

response exhibited after switching to ivarmacitinib and therefore the

improvement is more attributable to it. Meanwhile, although it is

established that JAK inhibitors exhibit a delayed onset of action, with

significant regrowth typically observed between 3 to 6 months of

treatment as demonstrated in pivotal trials for baricitinib and

ritlecitinib (17, 18), our assessment of a suboptimal response to

tofacitinib was made after the 20-week (approximately 5-month)

follow-up, already close to the maximum duration of its delayed

onset. The significant improvement observed after 12 weeks of

ivarmacitinib treatment makes it less likely that tofacitinib played

the primary role. Further head-to-head comparative studies, larger

and longer real-world cohorts are required to confirm whether the

efficacy and safety of ivarmacitinib are better than those of tofacitinib,

even if AA patients subsequently discontinue receiving

ivarmacitinib treatment.
4 Conclusion

This case report provides real-world evidence that ivarmacitinib

can induce significant hair regrowth in patients with severe,

tofacitinib-refractory AA, suggesting that in patients with

suboptimal response to one JAK inhibitor, switching to another

agent, such as the highly JAK-selective inhibitor, represents a

promising therapeutic strategy. Ivarmacitinib’s high JAK1

selectivity may offer a favorable efficacy and tolerability profile.

Further studies are warranted to validate these findings and to

elucidate underlying mechanisms behind different JAK inhibitors,

which is essential for more personalized and targeted therapies to

achieve better therapeutic effects.
TABLE 1 Overview of reported cases and studies on switching between different JAK inhibitors for AA.

Study
(Author)

No. of
patients

Age
(years)

Duration
of AA
(years)

Prior JAK
inhibitor

(Response)

Switched
to JAK
inhibitor

Outcome
after switch

Adverse events

Liu LY, et al. (16) 8 (4M/4F) 14-57 0.5-5
Tofacitinib (6 pts; 3
substantial regrowth)
or none (2 pts)

Ruxolitinib
5 (near-)complete
regrowth; 3 no
regrowth

Upper respiratory
infections, weight gain,
acne, easy bruising
and fatigue

Peterson D, et al. (13) 1 (F) 50 30+
Tofacitinib +
Dupilumab (No
response)

Ruxolitinib
Complete regrowth
(SALT 100→0)

Not mentioned

Kazmi A, et al. (15) 77 (48M/29F) 39.3 (mean) 12.9 (mean)

Tofacitinib (73 pts; 30
complete response, 35
partial response, 8 no
response) or
Baricitinib (4 pts; 1
partial response, 3 no
response)

Baricitinib or
Tofacitinib

Majority achieved
complete/partial
response

Hypercholesterolemia,
transaminitis,
neutropenia, headache,
lymphopenia and acne

Yao L, et al. (14) 1 (F) 26 9
Tofacitinib (Relapsed
after initial response)

Ritlecitinib
SALT decreased
from 10 to 5

None

Our Case 1 (F) 26 8
Tofacitinib
(Suboptimal response:
SALT 100→90)

Ivarmacitinib
Substantial regrowth
(SALT 90→35)

Mild scalp folliculitis
M, Male; F, Female; pts, patients; SALT, The Severity of Alopecia Tool.
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