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Introduction 

Rheumatoid arthritis (RA) is the most prevalent and 
chronic autoimmune inflammatory disease of the synovial 
tissues, causing joint discomfort, stiffness, swelling, and 
limited joint movement, ultimately resulting in structural 
damage, deformity, and disability (1). Disease-modifying 
antirheumatic drugs (DMARDs) and biological agents 
have significantly changed the prognosis of RA (2). Prompt 
use of antirheumatic drugs is critical for preventing disease 
progression. However, increased infection risk is associated 
with DMARD use in the course of RA therapy (3).  
Cryptococcus neoformans infection is a universal health 
concern, especially in immunosuppressed patients. 

Specifically, Janus kinase (JAK) inhibitors relieve 
symptoms and improve disease progression in RA patients (4).  
However, the inhibition of the JAK-signal transducer and 
activator of transcription (STAT) pathway may lead to the 
dysfunction of cellular immunity, which results in decreased 
production of several proinflammatory cytokines (5).  
Consequently, various opportunistic infections related to the 
use of JAK inhibitors for management of disease have been 
reported previously, such as cutaneous cryptococcosis (6),  
c r yp tococca l  pneumon ia  ( 7 ) ,  and  d i s s emina ted 
cryptococcosis (8). However, management is very difficult 
for RA patients when complicated with severe infection (9).

Herein, we reported a case of cryptococcosis with 
pulmonary involvement in a patient with RA treated with 

low-dose steroids, methotrexate (MTX), and full-dose 
tofacitinib (Xeljanz). The disease was stable upon follow-
up with tocilizumab therapy. As demonstrated in this case, 
tocilizumab may be a viable treatment option for severe 
infections in patients with RA. 

Case presentation

A 31-year-old woman was hospitalized for 2 weeks due 
to fever and cough. Approximately 6 months earlier, 
she had presented to a clinic with swollen and painful 
proximal interphalangeal joints, metacarpophalangeal 
joints, wrist joints, knee joints, and elbow joints, and was 
positive for rheumatoid factor and anti-cyclic citrullinated 
peptide antibody. RA was diagnosed, without pulmonary 
lesions (Figure 1A). The patient started receiving low-
dose prednisone (10 mg/day) and MTX (10 mg/week) 
simultaneously, but discontinued MTX after 1 month 
because of a severe gastrointestinal reaction. Subsequently, 
a T-SPOT.TB (T-lymphocyte spot test for tuberculosis) 
test was performed, which returned negative results. So, 
prednisone was reduced to 5 mg/day, and MTX was replaced 
with tofacitinib (Xeljanz, 10 mg/day). One month later, 
the patient’s symptoms were relieved, after which time she 
received tofacitinib monotherapy for nearly for 4 months.

Furthermore, laboratory tests revealed a white blood 
cell count of 15×109/L [normal value, (3.5–9.5)×109/L], 
a neutrophil count of 12.5×109/L, a lymphocyte count of 
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1.8×109/L, C-reactive protein (CRP) 193.68 mg/L (normal 
value: <4 mg/L), and erythrocyte sedimentation rate 
(ESR) of 93 mm/h (normal value: 0–20 mm/h) at the visit. 
Additionally, anti-cyclic citrullinated peptide antibodies and 
rheumatoid factors were tested and came out to be positive. 
The result of serum cryptococcal antigen test was also 
strongly positive. A chest computed tomography (CT) scan 
showed infiltration of the left lower lobe (Figure 1B).

Bronchoscopy was performed, and Cryptococcus neoformans 
was found in the bronchoalveolar lavage fluid using 
metagenomic next-generation sequencing and India ink 
dyeing glass slice. The patient underwent lumbar puncture, 
and the cryptococcal antigen test, India ink staining, 
T-SPOT.TB, and smear cultures of the cerebrospinal fluid 
were negative. 

Simultaneously, no other pathogen was detected. 
Therefore, the patient was diagnosed with cryptococcal 
pneumonia. Tofacitinib was discontinued and fluconazole 
was started at 400 mg once per day. The patient’s respiratory 
symptoms improved, and there was no fever after 2 weeks. 
Chest CT showed significant improvement (Figure 1C). 
However, significant joint swelling and tenderness were 
observed (DAS 28-CRP was 4.59). After 1 month of 

fluconazole use, a dose of 400 mg per month of intravenous 
tocilizumab (80 mg/kg/month, the weight of the patient 
was around 46 kg) was prescribed. Around 2 weeks later, the 
joint symptoms were relieved, and the ESR and CRP level 
were significantly reduced; the DAS 28-CRP was 3.14. 

After one year of tocilizumab treatment, a repeat 
pulmonary CT scan demonstrated nearly normal pulmonary 
imaging (Figure 1D). The serum cryptococcal antigen 
test remained positive, and the ESR and CRP level were 
normal. Therefore, fluconazole was discontinued, 400 mg 
per month of intravenous tocilizumab was continued. The 
disease remained stable throughout the 3-year follow-up.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was provided by the patient for publication of this article 
and the accompanying image. A copy of the written consent 
is available for review by the editorial office of this journal.

Discussion 

The present case describes a patient with RA who 

A B

C D

Figure 1 Representative pulmonary chest CT images. (A) Chest CT scan revealed no abnormal findings at the time of the initial diagnosis 
of RA. (B) Chest CT scan showed pulmonary consolidation lesions in the left lobe. (C) Chest CT showed significant improvement of the 
pulmonary lesions after fluconazole treatment for 2 weeks. (D) Chest CT scan showed the lesion evidently absorption after fluconazole and 
tocilizumab treatment for 1 year. CT, computed tomography; RA, rheumatoid arthritis.
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developed pulmonary cryptococcosis because of DMARDs 
treatment, and received tocilizumab therapy. Cryptococcosis is 
an important, opportunistic, life-threatening fungal infection 
that is mainly caused by C. neoformans and C. gattii (10). In 
RA patients, pulmonary cryptococcosis can also develop as a 
complication of immunosuppressive therapy (11). 

Glucocorticoids have broad immune-suppressing and 
anti-inflammatory effects that alter the distribution and 
impair the function of lymphocytes, monocytes, and 
neutrophils, increasing susceptibility to cryptococcal 
infection (12,13). Yang et al. (14) reported that among 28 
pulmonary cryptococcosis patients with RA with a mean age 
of 70 years, 90% of patients were exposed to steroids and 
49% to bioagents, and all patients had elevated white blood 
cell count or CRP.

In the present case, the patient received prednisone  
10 mg/day + MTX for 1 month, and then prednisone 5 mg 
+ tofacitinib for 1 month, and then tofacitinib monotherapy 
for nearly 4 months. However, cryptococcal pneumonia 
occurred after presumably 5 months of tofacitinib used (only 
3.5 months tofacitinib monotherapy). As a JAK inhibitor, 
tofacitinib selectively inhibits JAK1, JAK3, and the JAK-
STAT signaling pathway. Nonetheless, there is a safety issue 
regarding the risk of serious and opportunistic infections 
in patients using JAK inhibitors (15). Clinical instances of 
cryptococcal infection have been documented following the 
application of JAK inhibitors (16-18). Furthermore, JAK-
STAT activated in human monocytes could be the active 
pathway in response to Cryptococcus neoformans infection (19). 
Our case indicated that patients with autoimmune diseases 
undergoing JAK inhibitor therapy should exercise caution 
due to the risk of cryptococcal infection (17,20). 

It is very difficult to manage RA patients with severe 
infections. Abatacept has been documented as a treatment 
option for disseminated cryptococcosis-complicated RA (21). 
Another retrospective study reported a 0.22% prevalence 
of cryptococcal infection in RA patients (22) and found that 
exposure to tumor necrosis factor inhibitors significantly 
correlated with an increased risk of cryptococcosis (23). 
A meta-analysis of randomized controlled trials (RCTs) 
found no evidence of an increased risk of infection related 
to tocilizumab use (24). Data from Japan have confirmed 
the safety and effectiveness of tocilizumab in patients with 
RA in a real-world clinical setting and identified factors that 
contributed to the successful use of tocilizumab for RA (25). 
Evidence regarding the association of the usage of biologic 
agents, etanercept, tocilizumab, adalimumab, tofacitinib, 
and traditional DMARDs with the incidence and risk 

factors of cryptococcal infection is limited. In this case, 
tocilizumab, an interleukin (IL)-6 inhibitor, was chosen as a 
long-term therapy. 

In  conclus ion,  cryptococcos is  i s  an important 
opportunistic infection associated with the use of low-
dose glucocorticoids or JAK inhibitors in the treatment 
of RA. We are the first to report about tocilizumab 
therapy for RA complicated by pulmonary cryptococcosis. 
Tocilizumab therapy may be a choice for RA patients who 
are concomitantly complicated with cryptococcosis and 
receiving intensive antifungal therapy.
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