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ABSTRACT
Background and objective A high frequency of infections 
complicating rheumatoid arthritis (RA) has been reported 
due to the immunomodulatory effect of RA or to agents 
with immunosuppressive effects used in its treatment. We 
aimed to assess clinical and radiological characteristics of 
pulmonary cryptococcosis in patients with and without RA.
Methods We retrospectively reviewed the medical records 
of 52 patients with pulmonary cryptococcosis and divided 
them into two groups, those with RA and without RA, and 
compared clinical characteristics and radiological findings 
between them.
Results Eleven (21.2%) of the 52 patients had RA. Median 
follow- up periods were 51.2 (range: 1.1–258.7) months for 
patients with RA and 19.1 (range: 0.63–246.9) months for 
patients without RA. Among the patients with RA, 81.8% 
were women, with a mean age of 68.1 years. Female sex 
and respiratory comorbidities were significantly more 
frequent in patients with RA than in patients without RA. 
Frequencies of concomitant cryptococcal meningitis and 
respiratory failure were not different between the groups. 
There were no significant differences in frequency of any 
radiological findings, locations and number between the 
two groups. Among patients with RA, all but one responded 
well to antifungal treatment. During the antifungal 
treatment course, one (9.1%) patient with RA died of 
cryptococcosis. Despite continuing antirheumatic drugs, 
no patients had recurrence of pulmonary cryptococcosis 
during follow- up.
Conclusion Other than some differences in background, 
there were no clinical, radiological or prognostic 
differences between the patients with and without RA 
with pulmonary cryptococcosis. The administration of 
antirheumatic therapy had no negative effect on the 
clinical course of antifungal treatment.

INTRODUCTION
Rheumatoid arthritis (RA) is an autoimmune 
disease resulting in chronic systemic inflam-
mation that affects many tissues and organs. A 
high frequency of infections complicating RA 
has been reported due to the immunomodu-
latory effect of RA or agents with immunosup-
pressive effects used in its treatment.1 Crypto-
coccosis is a fungal infection caused by encap-
sulated yeast in the genus Cryptococcosis that 

enter the human body through inhalation.2 3 
Approximately 20% of patients diagnosed as 
having cryptococcosis have no apparent risk 
factors or underlying disease.4 Cryptococcosis 
is now observed more often in patients with 
RA who are immunocompromised by treat-
ment. Although pulmonary cryptococcosis 
may be one of the most important infectious 
complications of patients with RA, there are 
few case reports and studies of pulmonary 
cryptococcosis in these patients.5–13 The clin-
ical and radiological characteristics of pulmo-
nary cryptococcosis in patients with RA have 
not been fully elucidated. Moreover, whether 
immunosuppressant drugs can be continued 
and which antirheumatic drugs can be used 
safely and efficiently when cryptococcosis 
develops remain unclear.

This study aimed to clarify the clin-
ical characteristics, radiologic findings 
and prognosis of pulmonary cryptococ-
cosis in patients with RA, and the safety of 

Key messages

What is the key question?
 ► What are the clinical and radiologic differences be-
tween pulmonary cryptococcosis in patients with 
RA and without RA and the clinical courses of both 
pulmonary cryptococcosis and antirheumatic drug 
therapy after the diagnosis of cryptococcosis?

What is the bottom line?
 ► Minimal differences were found in the clinical and 
radiologic findings of the patients with RA, and the 
administration of antirheumatic therapy during and 
after treatment for cryptococcosis did not negatively 
affect the clinical course of antifungal treatment.

Why read on?
 ► Although the small sample size makes it difficult 
to draw any firm conclusions, antirheumatic drugs 
were continued safely during and after antifungal 
treatment for cryptococcosis, and this study offers 
preliminary data for further prospective studies.
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antirheumatic drugs in patients with RA after a diag-
nosis of cryptococcosis.

METHODS
Patients
We identified 52 patients diagnosed as having pulmonary 
cryptococcosis at Saitama Cardiovascular and Respiratory 
Center between January 1997 and August 2018. Overall, 
11 patients with RA and 41 patients without RA were 
included in this study.

Study design
We retrospectively reviewed the medical records of these 
52 patients. The diagnosis of pulmonary cryptococcosis 
was defined as either (1) identification of the crypto-
coccal microorganism by morphological identification 
or microbial culture in lung biopsy specimen, bronchial 
washing fluid or bronchoalveolar lavage fluid; or (2) 
positive results of serum cryptococcal antigen, with clin-
ical and radiological evidence of active pulmonary infec-
tion. All cryptococcal antigen titres were measured with 
a commercially available latex agglutination test (Eiken, 
Tokyo, Japan). Cryptococcal meningitis was determined 
either by symptoms of suspected meningitis (eg, head-
ache and impaired consciousness) and involvement of 
the central nervous system with Cryptococcus in histology 
or culture of brain or cerebral spinal fluid.

Baseline clinical characteristics were obtained within 
1 month of the initial diagnosis of cryptococcosis. The 
clinical course of the patients who died during antifungal 
treatment and received tumour necrosis factor (TNF) 
blockage therapy before developing pulmonary crypto-
coccosis were reviewed.

RA was diagnosed by rheumatologists certified by the 
American College of Rheumatology/European League 
Against Rheumatism Criteria.14 The treatment strat-
egies with antirheumatic drugs were planned by the 
rheumatologists who introduced each patient to our 
hospital. The study protocol was approved by the Ethics 
Committee of Saitama Cardiovascular and Respiratory 
Center (Approval no. 2018046) and was conducted in 
compliance with the Declaration of Helsinki.

Interpretation of chest CT scans
The CT findings of 33 of the 52 patients with pulmonary 
cryptococcosis were analysed. Eight patients had RA and 
25 did not. CT films were not available for the remaining 
19 patients. All images were independently reviewed by 
two experienced radiologists (MU and NT) blinded to 
the clinical information. The final reading was reached 
by consensus.

Findings of the chest CT scans were assessed for (1) 
the presence and distribution of parenchymal lesions, 
including nodules, masses and consolidation; (2) char-
acteristics of the nodules and masses; and (3) related 
thoracic abnormalities such as pleural effusion and 

lymphadenopathy according to previous reports.12 15 16 
Based on the predominant parenchymal findings on CT, 
the morphological characteristics were classified as soli-
tary nodule/mass, multiple nodules/masses and consoli-
dation. Multiple nodules/masses were further subdivided 
into distribution in a single lobe and distribution in 
multiple lobes.

Statistical analysis
Categorical variables are reported as numbers and 
percentages and were compared with Fisher’s exact test. 
Continuous variables are presented as mean±SD and 
were compared with the Student t- test. A p value <0.05 
was considered significant. Interobserver reliability of the 
radiological findings was evaluated using the kappa coef-
ficient (κ) and was defined as poor (κ<0.00), slight (0.00–
0.20), fair (0.21–0.40), moderate (0.41–0.60), substantial 
(0.61–0.80) and almost perfect (0.81–1.00). All statistical 
analyses were performed with SAS V.9.4 (SAS Institute, 
Inc, Cary, North Carolina, USA).

Patient and public involvement
Patients were not involved in the planning, design, data 
collection or the conduct of this study. The study results 
will be disseminated through scientific journals.

RESULTS
Clinical and laboratory findings
Eleven (21.2%) of the 52 patients had RA, and 15 (28.8%) 
had underlying immunosuppressive diseases other than 
RA. All patients were HIV negative. All patients (98.1%) 
had Cryptococcus neoformans except for one (1.9%) with C. 
gattii. Clinical characteristics and laboratory findings of 
the 11 patients with RA with pulmonary cryptococcosis 
are listed in table 1.

Among the patients with RA, 9 (81.8%) were women, 
with a mean age of 68.1±8.8 years. Underlying respiratory 
diseases were identified in 7 (63.6%) patients. Cerebro-
spinal fluid obtained via lumbar puncture was examined 
in 3 (27.3%) patients, and 1 (0.9%) patient was positive 
for Grocott’s stain and culture.

Four patients (36.4%) were asymptomatic and were 
detected incidentally by mass screening examination 
or routine X- ray check. Fever was the most common 
presenting symptom followed by cough. However, of 
the four patients with RA with fever, one had meningitis 
and another had concomitant methotrexate (MTX) 
pneumonitis.

Compared with the patients without RA, the mean 
age of the patients with RA was significantly older, and 
the ratio of females, the frequency of underlying respi-
ratory disease, and that of fever as an initial symptom 
were significantly higher in the patients with RA (online 
supplemental table 1).

https://dx.doi.org/10.1136/bmjresp-2020-000805
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The white blood cell (WBC) counts and C reactive 
protein (CRP) levels were significantly higher in the 
patients with RA .

Radiologic features
The pulmonary abnormalities seen on initial CT scans of 
the patients with RA are summarised in table 2. The most 
common CT finding among the patients (50%) with RA 
was consolidation. There were no significant differences 
in the locations, number and frequency of any CT find-
ings between the patients with and without RA (online 
supplemental table 2).

Antifungal treatment and in-hospital outcome
Treatment for pulmonary cryptococcosis in the patients 
with RA is summarised in table 3. The mainstay of initial 

Table 1 Clinical characteristics and laboratory findings of 
the 11 patients with rheumatoid arthritis

Value

Female 9 (81.8%)

Age, mean±SD (years) 68.1±8.8

Smoker 2 (18.2%)

Cryptococcal meningitis 1 (9.1%)

Respiratory failure 2 (18.2%)

Comorbidity

  Respiratory disease 7 (63.6%)

  Interstitial pneumonia 1 (9.1%)

  Pulmonary emphysema 0

  Previous pulmonary tuberculosis 1 (9.1%)

  Bronchiolitis 2 (18.2%)

  Non- tuberculosis mycobacteria 2 (18.2%)

  Others 1 (9.1%)

  Non- respiratory disease 1 (9.1%)

  Diabetes mellitus 0

  Advanced solid tumour 0

  Chronic kidney disease 0

  Chronic liver disease 1 (9.1%)

  Immunosuppressive therapy or 
chemotherapy

10 (90.9%)

  Others 2 (18.2%)

Symptoms

  Asymptomatic 5 (45.5 %)

  Fever 4 (36.4%)

  Cough 4 (36.4%)

  General fatigue 1 (9.1%)

  Impaired consciousness 0

  Dyspnoea 1 (9.1%)

White cell count (mm3) 8655±4292

  Lymphocyte count (mm3) 1438±628

  Neutrophil count (mm3) 5616±2508

C reactive protein (mg/dL) 4.18±5.48

Positive for serum cryptococcal 
antigen

10 (90.9%)

Table 2 High- resolution CT findings in eight patients with 
rheumatoid arthritis

Value

Solitary nodule or mass 3 (37.5%)

Multiple nodules in single lobe limited 1 (12.5%)

Multiple nodules in multiple lobes 0

Consolidations 4 (50.0%)

Nodules and masses 7 (87.5%)

Multiple nodules/masses in the same lung 
lobe

4 (50.0%)

Number of involved lobes

  1 5 (62.5%)

  2 0

  3 0

  4 2 (25.0%)

  5 1 (12.5%)

Size (mm)

  1–30 7 (87.5%)

  ≥31 0

Number

  1 3 (37.5%)

  2–4 2 (25.0%)

  5–9 0

  ≥10 2 (25.0%)

Border

  Well- defined 7 (87.5%)

  Ill- defined 0

  Convergence of bronchi and vessel 0

  Pleural indentation 0

  Consolidation 4 (50.0%)

Number of involved lobes

  1 1 (12.5%)

  2 0

  3 2 (25.0%)

  4 0

  5 1 (12.5%)

Internal characteristics

  Air bronchogram 5 (62.5%)

  Cavitation 4 (50.0 %)

  Calcification 0

  Halo sign 2 (25.0%)

  Satellite lesion 5 (62.5%)

  Pleural effusion 0

  Lymphadenopathy 1 (12.5%)

https://dx.doi.org/10.1136/bmjresp-2020-000805
https://dx.doi.org/10.1136/bmjresp-2020-000805


4 Hosoda C, et al. BMJ Open Resp Res 2021;8:e000805. doi:10.1136/bmjresp-2020-000805

Open access

treatment in both groups was azoles. All patients with RA 
received antifungal treatment. Among the patients with 
RA, 8 (72.7%) were initially treated with fluconazole 
(FLCZ) and 3 (27.3%) with FLCZ and 5- fluorocytosine 
(FC). The median duration (range) of treatment was 6 
(3–61) months. Two patients with RA discontinued FLCZ 
at 4.5 and 3 months due to alopecia and oedema, respec-
tively.

One (9.1%) patient with RA died during hospitalisa-
tion, whereas no patients without RA died. The fatality 
was a 78- year- old man with an 8- year history of RA 
receiving MTX of 8 mg weekly and prednisolone of 2.5 
mg daily. The initial symptoms were fever (38°C) for 1 
month with respiratory failure. Chest CT findings showed 
consolidations in four lobes of the lung. Cerebrospinal 
fluid cultures were sterile and negative for Grocott’s stain. 
The patient did not respond to antifungal treatment 
(FLCZ and VRCZ) and died of respiratory failure due to 
progression of cryptococcosis during hospitalisation.

Clinical course after discharge
Among the 52 patients, 44 were followed for >6 months 
(median of 51.2 (1.1–258.7) months for patients with 
RA and 19.1 (0.63–246.9) months for patients without 
RA). Twelve patients showed disappearance of radio-
logical abnormalities, and the remaining 32 patients 
showed reduction of radiological abnormalities without 
regrowth. One patient without RA with cryptococcal 
meningitis died of aspiration pneumonia after discharge. 
No patients experienced recurrence of pulmonary cryp-
tococcosis during follow- up.

Clinical courses of patients and antirheumatic treatment after 
pulmonary cryptococcosis diagnosis and during follow-up
The clinical courses of antifungal and antirheumatic 
treatment in the patients with RA are described in 
table 4. Antirheumatic drugs were discontinued at the 
diagnosis of cryptococcosis in six patients. In patient #1, 
MTX pneumonitis was diagnosed simultaneously based 

on established criteria.17 MTX was discontinued, and 
pulse methylprednisolone followed by oral prednisolone 
at 60 mg daily was initiated. The postdiagnosis manage-
ment of cryptococcosis in the other five patients included 
discontinuation of MTX (patients #5, #11), MTX and 
infliximab (patient #6), mizoribine (patient #7), and 
tacrolimus (patient #10). Symptoms indicating deterio-
ration of RA recurred in all five patients within 1 month 
from discontinuation. All patients other than the patient 
who died of cryptococcosis (atient #11) were readminis-
tered the same drugs.

Only one patient received anti- TNF therapy before 
developing pulmonary cryptococcosis (table 4, patient 
#6). TNF blockade was begun with infliximab at 6 months 
before developing cryptococcosis. Chest CT performed 
prior to infliximab administration revealed a few faint 
nodules (figure 1A). Six months after the initiation of 
infliximab, the patient complained of fever and cough, 
and CT scans revealed consolidation in the right lower 
lobe (figure 1B). Pulmonary cryptococcosis was diag-
nosed by bronchial washing fluid culture, which showed 
C. neoformans. Infliximab was then stopped but was 
restarted 2 months after the initiation of FLCZ because 
of deterioration of RA symptoms. The pulmonary crypto-
coccosis improved and has not relapsed for 8 years.

DISCUSSION
We assessed the clinical characteristics, radiologic find-
ings and outcome of pulmonary cryptococcosis in 
patients with RA. Minor clinical differences were observed 
between the patients with and without RA, although no 
significant differences were observed in the frequencies 
of meningitis and respiratory failure and radiological 
findings. All but one patient with RA had a favourable 
outcome. Administration of antirheumatic drugs during 
and after treatment for cryptococcosis had no negative 
effects on the clinical course of antifungal treatment in 
terms of rate of treatment success and recurrence.

Among the patients with pulmonary cryptococcosis, 
21.2% had RA. The prevalence of RA in Japan was esti-
mated at between 0.6% and 1.0%.18 However, the propor-
tion of patients with RA with pulmonary cryptococcosis 
in this study was much higher than the prevalence of RA 
in the general population. C. neoformans is a facultative 
intracellular pathogen, and one important protective 
function against infection is cellular immunity.19 Host 
defence against C. neoformans infection is mediated by T 
helper type 1 cellular immunity, which is triggered by host 
cell recognition of the pathogen- associated molecular 
pattern recognition receptors.20 Rheumatoid inflamma-
tion is suggested to be mediated by activated proinflam-
matory T helper type 1 cells, and thus, the impaired host 
as defined by patients with RA may contribute to the high 
prevalence of pulmonary cryptococcosis. We also found 
that patients with RA with pulmonary cryptococcosis 
were predominantly female and older than the patients 
without RA. Many studies of pulmonary cryptococcosis 

Table 3 Antifungal treatment in the 11 patients with 
rheumatoid arthritis

Value

No treatment 0

Surgery without antifungal drugs 0

Surgery with antifungal drugs 1 (9.1%)

Antifungal drugs 11 (100.0%)

  Azoles alone 8 (72.7%)

  Fluconazole 8

  Voriconazole 0

  Itraconazole 0

  Azoles and 5- fluorocytosine 3 (27.3%)

  Amphotericin B and 5- fluorocytosine 0
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have shown male predominance or almost equal numbers 
of males and females.21 22 Our findings may reflect the 
higher age and female predominance observed in the RA 
population overall.

Fever was the most common presenting symptom, 
and the WBC counts and CRP levels were significantly 
higher in the patients with RA. Fever was less frequent 
(0%–25%) among patients with pulmonary cryptococ-
cosis without HIV infection.21 22 Yanagawa et al reported 
that hyper- reaction to organisms was seen in pulmonary 
cryptococcosis with patients with RA pathologically and 
was different from the reaction protecting against infec-
tion.12 This reaction was also reported in patients with RA 
with Pneumocystis pneumonia.23 Moreover, because 7 of 
the 11 patients with RA were taking steroid, WBCs might 
have been elevated due to this drug. Also, CRP might be 
one of the inflammatory markers of RA itself.

Chest CT imaging showed consolidation to be the most 
common finding, although no significant differences in 
any findings were observed between the patients with 
and without RA. Among immunocompetent patients 
and individuals without AIDS, the most common CT 
feature was the presence of multiple peripherally distrib-
uted pulmonary nodules or masses with predominantly 
lower lobe involvement,15 21 24–28 although the number of 
nodules or masses in previous reports has varied. Cavita-
tion in nodules or masses and pleural effusion have been 
previously described as radiographic features limited to 
immunosuppressed patients.29 30 However, consolidation 
and ground- glass attenuation were the main radiologic 
features in patients with RA, with no differences in the 
frequency of cavitary lesions and pleural effusion, which 
were compatible with our results. Among seven reported 
patients who received anti- TNF biological therapy, 
including our patient, three (42.9%) showed a consoli-
dation pattern, one (14.3%) had multiple nodules and 

two (28.6%) showed a solidary nodule/mass pattern. RA 
itself and treatment for RA may not necessarily affect the 
variation in radiologic findings.

Among our patients with RA, 72.7% received FLCZ, 
and the remainder received FLCZ and 5- FC. All but one 
patient improved and did not have recurrence of crypto-
coccosis. The guidelines for cryptococcosis management 
in Japan recommend FLCZ for 3–6 months in patients 
without central nervous system involvement.31 Conversely, 
the Infectious Diseases Society of America guideline for 
pulmonary cryptococcosis in non- immunosuppressed 
patients without HIV states that for mild- to- moderate 
symptoms, FLCZ (400 mg/day orally) should be admin-
istered for 6–12 months.32 All of our patients with RA 
without meningitis received FLCZ ± 5 FC for <9 months, 
whereas one patient with meningitis received it for 61 
months. No patients, including two in whom FLCZ was 
withdrawn at 3 and 4.5 months, respectively, due to side 
effects, experienced disease recurrence. These findings 
suggested that the duration of treatments as recom-
mended in the Japanese guidelines31 may also be appro-
priate in patients with RA. Further studies are needed to 
determine the optimal duration of treatment for crypto-
coccosis in patients with RA .

Cryptococcosis is a severe fungal infection with high 
mortality rate among organ transplant recipients and 
patients with AIDS.33 In contrast, several studies have shown 
favourable outcomes of pulmonary cryptococcosis among 
patients without HIV.15 16 Only two (3.8%) of our patients 
died during the course of antifungal treatment, including 
one patient each in the RA and non- RA groups. The patient 
with RA died due to pulmonary cryptococcosis, and the 
patient without RA complicated with meningitis developed 
aspiration pneumonia and deteriorated to death. Pulmonary 
cryptococcosis itself could be a fatal infectious complication 
in patients with RA. Due to the small sample number in the 
present study, further investigation is required into differ-
ences in mortality between patients with and without RA.

Several studies have shown that the occurrence of oppor-
tunistic infection was significantly higher in patients with RA 
who received TNF blockage therapy.13 34 As TNF production 
is critical in the immune response against cryptococcal infec-
tion,35 depletion of TNF by treatment with TNF blockage 
therapy might facilitate the development of cryptococcosis. 
Seven cases, including our case, have been reported of 
pulmonary cryptococcosis complicated with RA in patients 
receiving TNF blockage therapy.5–10 Among them, crypto-
coccosis occurred within 6 months of initiating biologics in 
all cases, suggesting that infectious complications can occur 
early. All patients responded well to antifungal treatment. 
It is important that physicians include pulmonary crypto-
coccosis in the differential diagnosis when they encounter 
patients with RA with compatible radiological findings or 
clinical findings with pulmonary cryptococcosis in an early 
stage after initiation of TNF blockage therapy.

Long- term administration of immunosuppressant drugs 
carries the risk of several complications and can result in 
subsequent or prolonged infection. It is not clear whether 

Figure 1 Chest CT findings in the patient with rheumatoid 
arthritis treated with infliximab. (A) CT image prior to 
initiation of infliximab shows a few faint nodules (arrow). 
(B) Six months after the initiation of infliximab, a CT image 
reveals consolidation in the right lower lobe.
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immunosuppressant drugs can be continued when devel-
oping cryptococcal infections and whether antirheumatic 
drugs can be used safely and efficiently in such situations. 
The present study showed that rheumatologists hesitated to 
continue antirheumatic drugs that were administered prior 
to the cryptococcosis diagnosis during antifungal treatment. 
RA activities in our patients worsened with discontinuation 
of the antirheumatic drugs. Their readministration had no 
negative effects on the clinical course of antifungal treatment 
and did not increase the risk of relapse of cryptococcosis. 
From the present results, we believe that it is reasonable to 
assume that antirheumatic drugs could be continued during 
antifungal treatment for cryptococcosis. Further studies are 
needed to establish adequate strategies for treating RA when 
developing cryptococcosis.

This study has several limitations. First, it is a single- 
centre retrospective study, which reduces the level of 
confidence, and the results may not be applicable in 
other settings. Second, the small sample size makes it 
difficult to draw any firm conclusions. It may be prema-
ture to draw a conclusion that the administration of 
antirheumatic drugs during and after the development 
of pulmonary cryptococcosis in patients with RA is safe. 
The accumulation of more cases and the conduction of 
further investigations are needed in the future. Third, 
we did not investigate disease severity of RA because RA 
severity at the onset of cryptococcosis was noted in only a 
few of the patients’ medical records.

In conclusion, a high prevalence of patients with RA 
with pulmonary cryptococcosis was noted. Only minimal 
differences were found in the clinical and radiological 
findings of the patients with and without RA. The admin-
istration of antirheumatic therapy during and after treat-
ment for cryptococcosis did not negatively affect the 
clinical course of antifungal treatment. Further studies 
are needed to clarify the safety of antirheumatic drugs in 
patients with RA after the diagnosis of cryptococcosis and 
the optimal treatment approaches for cryptococcosis in 
the patients with RA.
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