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Abstract
Objectives
This study aimed to identify risk and prognostic factors of Pneumocystis jirovecii pneumonia (PJP) in patients with
anti-melanoma differentiation-associated gene 5 antibody-positive dermatomyositis (anti-MDAS5S+DM).

Methods
We conducted a retrospective cohort study of anti-MDAS5+DM patients who underwent metagenomic next-generation
sequencing analysis of bronchoalveolar lavage fluid or lung tissue at our center between January 2019 and February 2023.
Eligible patients were stratified into PJP+ and PJP- groups based on PJP status. Potential risk factors and prognostic
indicators for PJP were analysed using univariate and multivariate logistic regression analysis.

Results
A total of 107 anti-MDAS5+DM patients were enrolled, of whom 47 were assigned to the PJP+ group. Multivariate

logistic regression analysis revealed older age and high cumulative dosage of glucocorticoids within 3 months preceding
PJP diagnosis were independent risk factors for PJP development. Conversely, prophylactic-dose trimethoprim-sulfameth-
oxazole (TMP/SMZ) was associated with a significantly reduced risk of PJP (all p<0.05). The 30-day mortality rate in the

PJP+ group was 55.3%. Short disease duration and immunosuppressive therapy exposure, severe hypoxia, extensive
radiological interstitial lung disease, moderate to severe acute respiratory distress syndrome, mechanical ventilation were

associated with unfavourable prognosis (all p<0.05). Glucocorticoids therapy was more frenquently administered in

survivors (p<0.05).

Conclusions
PJP significantly increases early mortality of anti-MDAS5+DM patients. Clinicians should identify high-risk patients early
and administer prophylactic-dose TMP/SMZ for PJP prophylaxis.
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Introduction

Pneumocystis jirovecii, an opportunis-
tic fungal pathogen, has been histori-
cally recognised as a frequent cause of
life-threatening pneumonia in patients
infected with human immunodeficien-
cy virus (HIV), as the most common
situation in the past. However, the in-
cidence rate of Pneumocystis jirovecii
pneumonia (PJP) among patients with
autoimmune inflammatory rheumatic
disease (AIRD) has also been increas-
ing over the past two decades (1). This
epidemiological transition parallels ad-
vancements in therapeutic approaches
for AIRD, particularly the widespread
use of potent immunosuppressive regi-
mens.

Previous epidemiological studies
have identified Wegener’s granulo-
matosis as the most common AIRD
associated with PJP development,
with idiopathic inflammatory myopa-
thies (IIMs) also representing a sig-
nificant risk group (1, 2). Anti-mela-
noma differentiation-associated gene
5 antibody-positive dermatomyositis
(anti-MDA5+DM) as a particularly
severe subtype of IIMs, characterised
by hallmark cutaneous manifesta-
tions, profound lymphopenia, and
rapidly progressive interstitial lung
disease (ILD), has received increas-
ing attention due to its high mortal-
ity (3, 4). The heightened mortality
observed in anti-MDAS5+DM patients
is multifactorial, among which severe
pulmonary inflammation frequently
compounded by opportunistic infec-
tions representing a key contributor.
Lymphopenia and intensive immu-
nosuppressive therapy (IST) creat-
ing an conductive to various oppor-
tunistic pathogens including PJP (5,
6). Emerging evidence suggests that
PJP in dermatomyositis (DM) result
in higher mortality rate exceeding
those observed in other rheumatic
diseases(7). The diagnostic challenge
lies in the overlap between PJP and
anti-MDAS5+DM, both manifesting
with fever and ILD on imaging, fre-
quently leading to delayed diagno-
sis and treatment. Therefore, in this
study we aimed to determine the risk
factors and prognostic indicators for
PJP in anti-MDAS+ DM patients.

Materials and methods

Study population

We conducted a retrospective cohort
study of consecutive anti-MDA5+DM
patients who underwent metagenomic
next-generation sequencing (mNGS)
analysis of bronchoalveolar lavage
fluid (BALF) or lung tissue at the
First Affiliated Hospital of Zhengzhou
University between January 2019 and
February 2023. Anti-MDAS+DM diag-
nosis required fulfillment at least one
diagnostic criterion: the Bohan and
Peter criteria (8), the 2017 EULAR/
ACR IIM classification criteria (9) or
the 2018 EMNC DM criteria (10) by
experienced rheumatologists. Serum
anti-MDAS antibodies were quantified
using a commercially available ELISA
kit (MBL, Japan) with a cut-off value
of 32 U/ml(11). PJP diagnosis required
fulfillment all of the following criteria:
(i) one or more of the following clinical
symptoms: fever, cough, white sputum
or dyspnea; (ii) computed tomography
(CT) showing ground glass opacity
(GGO) and/or consolidation dominated
in lungs suggestive of PJP; (iii) posi-
tive result for Pneumocystis jirovecii
by mNGS (12, 13). Patients without
etiological evidence or showing a posi-
tive sequencing result in absence of
clinical symptoms were not fulfilling
the PJP diagnostic criteria and sequen-
tially assigned to the PJP- group. The
study was conducted in accordance
with the Declaration of Helsinki and
approved by the Ethical Review Com-
mittee of the First Affiliated Hospital
of Zhengzhou University (IRB num-
ber 2020-KY-194). Informed consent
was obtained from all participants or
waived by the committee.

Clinical data

We systematically collected the follow-
ing clinical parameters from medical
records: demographical characteristics,
clinical characteristics, radiological
assessments, laboratory results, treat-
ment regimens and follow-up informa-
tion. Radiological assessments includ-
ed GGO, consolidation patterns, cystic
changes, pleural effusion (14), and the
extent of interstitial involvement via
high-resolution CT. Rapidly progres-
sive interstitial lung disease (RPILD)
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was defined as previously published
(15). We collected immunosuppres-
sive therapy exposure within 3 months
preceding PJP diagnosis, including the
treatment of glucocorticoids (GCs)
(recorded as prednisone equivalents),
conventional synthetic, biological and
targeted synthetic disease-modifying
anti-rheumatic drugs (DMARDs). High
cumulative dosage of GCs was defined
as the administration of prednisone at
least 30mg daily for at least 28 consec-
utive days (or equivalent GCs) within
3 months preceding PJP diagnosis. At-
risk dose of GCs were defined as pred-
nisone at least 20mg (or equivalent
GCs). Trimethoprim-sulfamethoxazole
(TMP/SMZ) prophylaxis was defined
as continuous administration for at
least 28 consecutive days prior to PJP
diagnosis.

Statistical analysis

All statistical analyses were performed
using IBM SPSS software (version
23.0, Armonk, NY, USA). Data are
expressed as mean * standard devia-
tion for normally distributed variables
or median (interquartile range) for
non-normally distributed variables,
as appropriate. Comparisons between
groups were conducted using inde-
pendent-sample t-tests for normally
continuous variables, Mann-Whitney
U tests for non-normally continuous
variables, and Chi-square or Fisher’s
exact tests for categorical variables.
Univariate logistic regression was
performed to identify potential risk
factors associated with PJP occur-
rence and 30-day mortality. Variables
demonstrating significance (p<0.05) in
univariate analysis were entered into
multivariate logistic regression mod-
els to identify risk factors associated
with PJP occurrence using back ward
stepwise elimination. Results are re-
ported as odds ratios (OR) with 95%
confidence intervals (CI). Predictive
performance of significant multivari-
ate models was assessed by receiver
operating characteristic (ROC) curve
analysis. Optimal cutoff values were
determined using Youden’s index
methhod. For all analyses, two-tailed
p-values <0.05 were considered statis-
tically significant.
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The database from Department of Rheumatology of the First Affiliated Hospital
of Zhengzhou University from Jan. 2019 to Feb. 2023

Anti-MDAS+ DM patients who underwent mNGS testing of BALF or lung tissue

(n=107)
mNGS findings for PJ

Positive Negtive

(n=49) (n=58)
The diagnostic criteria of PJP

L
Satisfy Not satisfy
(n=47) (n=2)
y
PJP+ group PJP- group

(n=47) (n=60)

Fig. 1. Flow-chart of this study.

Anti-MDAS5+DM: anti-melanoma differentiation-associated gene 5 antibody-positive dermatomy-
ositis; mNGS: metagenomic next-generation sequencing; BALF: bronchoalveolar lavage fluid; PJP:

Pneumocystis jirovecii pneumonia.

Results

Clinical characteristics of anti-
MDAS5+ DM patients with PJP

During the four-year study period, we
identified 107 anti-MDAS5S+DM pa-
tients who underwent mNGS analysis
of BALF or lung tissue at our center.
All participants were HIV-negative.
Among those, 49 patients showed
a positive result of Pneumocystis
Jjirovecii. After applying rigorous diag-
nostic criteria, two cases were exclud-
ed due to insufficient clinical evidence
of PJP and assigned to the PJP- group.
This resulted in 47 PJP+ cases and
60 PJP- controls (Fig. 1). We summa-
rised and compared the clinical fea-
tures of anti-MDAS5+DM patients with
or without PJP (Table I). The median
age of patients in the PJP+ group was
55 years old at the diagnosis of PJP,
which was significantly higher than
that in the PJP- group (p=0.011). In
terms of comorbidity, the prevalence of
diabetes was higher in the PJP+ group
(p=0.039).

In the PJP+ group, the disease course
of DM was shorter than the PJP- group,
(p=0.049) and fever, low oxygenation
index, and RPILD (p<0.001, p=0.007,

p=0.01, respectively) were more com-
monly. For treatment, 12 and 14 patients
received neither GCs nor DMARD:s in
the PJP+ and PJP- groups, respective-
ly. Compared with the PJP- group, the
cumulative dosage of GCs was higher
in the PJP+ group (p=0.032). Prophy-
lactic-dose TMP/SMZ was more fre-
quently administered to patients in the
PJP- group (p=0.014). There was no
significant difference in DMARDs use
between the groups.

Risk factors related to PJP occurrence
To identify risk factors for PJP oc-
currence, we used the logistic regres-
sion model and included factors with
p<0.05 in dichotomous comparisons
and those considered clinically signifi-
cant (Table I). In univariate analysis,
possible risk factors included older
age [adjusted odds ratio (OR)=1.039,
95% CI of 1.004, 1.075], combined
diabetes (adjusted OR=2.381, 95% CI
of 1.035, 5.477), short disease course
of DM (less than 6 months, adjusted
OR=0.341, 95% CI of 0.123, 0.946)
and high cumulative dosage of GCs
(adjusted OR=2.545, 95% CI of 1.074,
6.032). Prophylactic-dose TMP/SMZ
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Table I. Comparisons of clinical characteristics between PJP+ and PJP- anti-MDAS5+DM

patients.
Variables PJP+ group PJP- group p-value
(n=47) (n=60)

Age, median (IQR) 55 (15) 51 (11) 0.011
Male gender, n % 23 (48.9) 26 (43.3) 0.564
Smoking history, n % 9 (19.1) 14 (23.3) 0.601
Disease course of DM, median (IQR), months 1 (2) 3 (5) 0.049
Clinical manifestations
Dyspnoea, n % 35 (74.5) 43 (71.7) 0.746
Specific rash,n % * 25 (53.2) 31 (51.7) 0.784
Cough,n % 28 (59.6) 35 (58.3) 0.897
Chest pain, n % 0 (0) 3 (5.0 0.12
Fever,n % 34 (72.3) 22 (36.7) <0.001
RPILD,n % 28 (59.6) 21 (35.0) 0.011
Oxygenation index, median (IQR)

190 (210) 306 (436) 0.007
Comorbidities, n %
Diabetes 20 (42.6) 14 (23.7) 0.039
Hypertension 13 (27.7) 14 (23.3) 0.609
Thyroid disorder 4 (8.5) 7 (11.7) 0.594
Malignancy 2 (4.3) 1 (1.7) 0.421
Chronic liver disease 5 (10.6) 2 (3.3) 0.129
Chronic heart disease

3 (64) 5 (8.3) 0.703

Treatment, 3 months before pathogen detection
Duration of IST, median (IQR), days 30 (55)° 57 (130)° 0.446
Steroid used, n % 35 (74.5) 46 (76.7) 0.751
Daily dosage, median (IQR), mg/day ¢ 29.0 (56.5)° 10.0 (43.0)° 0.178
Cumulative time at-risk, median (IQR), days® 23 (61)° 6 (27) 0.166
High cumulative dosage, n %" 19 (40.4)° 12 (20.0)¢ 0.032
csDMARDs used, n % 21 (44.7)" 26 (43.3)° 0.772
Tac,n % 9 (19.1)° 16 (26.7)¢ 0.362
CsA,n % 4 (850 4 (6.7) 0.719
MTX, n % 2 (43)P 0 (0)¢ 0.107
CTX,n % 9 (19.1) 13 (21.7)¢ 0.749
HCQ,n % 4 (850 4 (6.7 0.719
Combination of csDMARDs, n % 5 (10.6)° 8 (13.3) 0.672
Bio/target DMARDs used, n % 10 (21.3)° 10 (16.7)¢ 0.731
TOF, n % 10 (21.3)° 8 (13.3) 0.276
TCZ,n % 0 (0 2 (3.3 0.200
TMP/SMZ prophylaxis (prophylacic-dose), n % 7 (14.9) 22 (36.7) 0.014
Clinical outcomes
One-month mortality, n % 26 (55.3) 18 (30.0) 0.008

*Specific rash included Heliotrope rash, Gottron’s sign, mechanic’s hand, and digital tip ulceration.
Data available for 46 patients. ‘Data available for 55 patients. ‘Average daily dose of GCs used in
28 days before the diagnosis of PJP and expressed as the prednisone equivalent dose. “Days with
prednisone used at least 20 mg/day or equivalent GCs within 3 months preceding the PJP diagnosis.
"Prednisone used at least 30mg daily for at least 28 days or equivalent GCs within 3 months preceding

PJP diagnosis.

Anti-MDAS+DM: anti-melanoma differentiation-associated gene 5 antibody-positive dermatomyosi-
tis; Bio/target DMARDs: biological/targeted synthetic disease modifying anti-rheumatic drugs; cs-
DMARD:s: conventional synthesized disease modifying anti-rheumatic drugs; CsA: cyclosporine A;
CTX: cyclophosphamide; DM: dermatomyositis; GCs: glucocorticoids; HCQ: hydroxychloroquine;
IST: immunosuppressive therapy; MTX: methotrexate; PJP: Pneumocystis jirovecii pneumonia;
RPILD: rapidly progressive interstitial lung disease; Tac: tacrolimus; TCZ: tocilizumab; TMP/SMZ:
trimethoprim-sulfamethoxazole; TOF: tofacitinib. The bold text highlights significant values.

administration served as a protective
factor against PJP development (ad-
justed OR=0.302, 95% CI of 0.116,
0.789) (Table II).

In multivariate analysis, all statistically
significant factors were included in the
final model (Table II). We found that

after adjusting for confounding factors,
older age (adjusted OR=1.045, 95%
CI of 1.006, 1.086) and high cumula-
tive dosage of GCs (adjusted OR=4.07,
95% CI of 1.336, 12.124) were inde-
pendent risk factors for PJP occurrence
in anti-MDAS5+DM patients. Receiving

prophylactic-dose TMP/SMZ was an
independent protective factor (adjusted
OR=0.212,95% CI of 0.065, 0.689).

Predictors for PJP diagnosis in anti-
MDAS5+DM patients

Laboratory findings. Some blood cell
count parameters were significantly
lower in the PJP+ group than PJP-
group. These differences were found in
the count of neutrophils, lymphocytes,
neutroplil lymphocyte ratio (NLR), B-
cells, T-cells, CD4* T-cells, and CD8+
T-cells (p<0.001, p=0.001, p<0.001,
p=0.014, p=0.007, p=0.008, p=0.049,
Supplementary Table S1). There were
significant amounts of patients in both
groups that showed elevated levels
of serum lactic acid dehydrogenase
(LDH), ferritin (FET), and C-reac-
tive protein (CRP). When compared
with the PJP- group, the serum LDH
(»=0.02), FET, (p=0.013) and CRP
(p=0.02) levels were further increased
in the PJP+ group. It should be noted
that the concentration of serum brain
natriuretic peptide in the PJP+ group
was significantly higher than that in the
PJP- group (p=0.03), suggesting that
PJP may increase cardiac load.

Development of a predictive model for
identifying PJP in anti-MDA5+ DM
patients. In multivariate analysis, the
count of neutrophils, CD4* T-cells,
CD8* T-cells, CRP, LDH, and FET
were included in the logistic regres-
sion analysis (Supplementary Table
S2). Results showed that CD4+ T-cells
count (adjusted OR=0.001, 95% CI of
0,0.177) and serum LDH level (adjust-
ed OR=4.07, 95% CI of 1.001, 1.008)
were independent indicators for PJP
occurrence. Based on regression coef-
ficients, we established a combination
variable: combination factor = LDH-
CD4*7.411/0.004. The combination
factor was proved to be a good predic-
tor for PJP occurrence with an area un-
der the curve of 0.819 by ROC curve
analysis (Fig. 2, Supplementary Table
S3).

Possible prognostic indicators for
anti-MDAS5+ DM patients with PJP

In the PJP+ group, a total of 26 patients
died within 30 days after PJP diagno-
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Table II. Univariate and multivariate binary logistic regression analysis to identify risk factors for PJP occurrence in patients with anti-

MDAS5+DM.
Variables Groups Univariate analysis Multivariate analysis
p-value OR 95%Cl1 p-value OR 95%CI1

Age, years 0.029 1.039 1.004, 1.075 0.023 1.045 1.006, 1.086
Diabetes 0.041 2.381 1.035,5.477 0.113 2.199 0.831,5.818
Disease course of DM, months 0.039 0.341 0.123,0.946 0.083 0.352 0.108,1.148
High cumulative dosage of GCs* 0.034 2.545 1.074,6.032 0.012 4.07 1.366, 12.124
TMP/SMZ prophylaxis (prophylacic-dose) 0.015 0.302 0.116,0.789 0.01 0.212 0.065,0.689

“Data used as the control; *The average daily dose of GC used during 28 days before the diagnosis of PJP and expressed as the prednisone equivalent dose.
‘Prednisone used at least 30mg daily for at least 28 days or equivalent GCs within 3 months preceding PJP diagnosis.

Anti-MDAS5+DM: anti-melanoma differentiation-associated gene 5 antibody-positive dermatomyositis; DM: dermatomyositis; GCs: glucocorticoids; PJP:
Pneumocystis jirovecii pneumonia; TMP/SMZ: trimethoprim-sulfamethoxazole.

The bold text highlights significant values.
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Fig. 2. Predictors for PJP diagnosis in anti-MDAS5+DM patients.

Combination factor 1=LDH-CD4%7.411/0.004. Anti-MDAS5+DM: anti-melanoma differentiation-
associated gene 5 antibody-positive dermatomyositis; CRP: C-reactive protein; FET: ferritin; LDH:
lactic acid dehydrogenase; N: neutrophil count; PJP: Pneumocystis jirovecii pneumonia.

sis, with a total mortality rate of 55.3%
significantly higher than 30% in the
PJP- group (p=0.008) (Table I). To ex-
plore possible prognostic factors, we
carried out different analyses between
survivors and non-survivors in PJP+
patients.

In the survival group, treated with
GCs (p=0.019), calcineurin inhibitors
(CNIs, p=0.044) were more prevalent
and there was a trend of higher utili-
sation rate of biological or targeted
synthesized DMARDs (p=0.07) (Table
IIT). In contrast, moderate to severe
acute respiratory distress syndrome
(ARDS), mechanical ventilation, low
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oxygenation index, and extensive ra-
diological ILD were more common in
dead patients than those who survived
(p=0.009, p=0.024, p<0.001, p=0.003,
respectively). We also found that the
levels of serum FET and LDH were
higher in the death group (all p<0.001).
In univariate logistic analysis, we iden-
tified short duration of DM (adjusted
OR=0.725, 95% CI of 0.543, 0.968)
and IST (adjusted OR=0.472, 95%
CI of 0.262, 0.851), mechanical ven-
tilation (adjusted OR=12.5, 95% CI
of 1.444, 108.193), low oxygenation
index (adjusted OR=0.986, 95% CI
of 0.978, 0.994), moderate to severe

ARDS (adjusted OR=17.85, 95% CI
of 4.137,77.018) and extensive radio-
logical ILD (adjusted OR=1.039, 95%
CI of 1.011, 1.068) as risk factors for
death in PJP+ patients. We also identi-
fied GCs therapy (adjusted OR=0.158,
95% CI of 0.03, 0.832) as a protective
factor by univariate analysis.

Discussion

In this study, anti-MDAS5+DM patients
with negative results of pneumocystis
Jjirovecii were included as the control
group. While this approach introduced
some heterogeneity in controls, it en-
hanced the real-world clinical rel-
evance of our findings. This study re-
veals a high morbidity and mortality of
PJP in patients with anti-MDAS5+DM.
Older age and high cumulative dosage
of GCs increase the risk of PJP. In anti-
MDAS5+DM, making a definitive di-
agnosis of PJP is difficult with unique
routine test. A combination of elevated
LDH and low CD4* T-cell count could
be a well performed predictor for PJP
occurrence. 30-day mortality rate of
anti-MDAS+DM patients with PJP was
as high as 55.3%, despite that 92.3%
of these patients had been treated with
therapeutic-dose TMP/SMZ or carpo-
fungine. Patients with severe hypoxia
and extensive radiological ILD may
have worse outcomes.

GCs have been identified as a risk fac-
tor for PJP (16). In a large retrospective
study in the general population and pa-
tients with AIRD, the daily dosage of
GCs over 10mg was found to confer the
highest risk for PJP (1). In our study,
high cumulative dosage of GCs was the
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Table III. Different analysis between survivors and non-survivors in the PJP group for possible prognostic factors.

Variables Survivors Non-survivors p-value Univariate analysis,
(n=21) (n=26) OR (95%CTI)
Age, mean + SD, years 54.6+13.3 58.9+9.2 0.192 -
Male gender, n% 10 (47.6) 13 (50.0) 0.871 -
Diabetes, n% 6 (28.6) 14 (53.8) 0.081 -
Disease course of DM, median (IQR), months 4 (6) 2 (1) 0.001 0.725 (0.543,0.968)
Clinical manifestations, n %
Fever 16 (76.2) 18 (69.2) 0.596 -
Cough 13 (61.9) 15 (57.7) 0.626 -
White sputum 7 (333) 11 (42.3) 0.529 -
Moderate and severe ARDS (P/F ratio<200) 4 (19) 21 (80.7) <0.001 17.85 (4.137,77.018)
Initial laboratory indicators and radiological findings
LDH, median (IQR), IU/L 388 (206) * 530 (209)° 0.024 1.004 (1,1.008)
FET, median (IQR), ng/ml 913 (411)* 1932 (1911)°® 0.009 1.001 (1,1.001)
BNP, median (IQR), pg/ml 371 (952) 354 (485) 0.63 -
Oxygenation index, median (IQR) 295.0 (219.5) 94.5 (100.7) <0.001 0.986 (0.978,0.994)
The extent of ILD, median (IQR)
25 (45)¢ 65 (45)1 0.003 1.039 (1.011, 1.068)
Treatment, three months before pathogen detection
Duration of IST, median (IQR), days 58 (109) ¢ 5@t 0.001 0472 (0.262,0.851)
Steroid used, n % 19 (90.5)¢ 15 (57.7)f 0.019 0.158 (0.03,0.832)
Daily dosage, median (IQR), mg/day ¢ 350 (46.7)¢ 14.0 (58.5)" 0.404 -
Cumulative time at-risk, median (IQR), days " 38 (62) 17 (43) 0.218 -
High cumulative dosage,n % ' 9 (429) 10 (38.5) 0.760 -
csDMARDs used 13 (50.0)¢ 8 (38.1)° 0.094 -
Tac, n% 6 (28.6)° 3 (11.5)f 0.158 -
CsA,n% 3 (143)¢ 1 38)°f 0.217 -
CTX, n% 5 (23.8)¢ 4 (154)1 0.506 -
CNIs, n% 9 (429)¢ 4 (1541 0.044 0.254 (0.064, 1.004)
Combination of csDMARDs, n% 4 (19.0)¢ 1 3.8)f 0.102 -
Bio/target DMARDs used, n% 7 (333)¢ 3 (11.5)" 0.07 -
Treatment for PJP
Therapeutic-dose TMP/SMZ, n% 18 (85.7) 22 (84.6) 0916 -
Carpofungine, n% 7 (33.3) 9 (34.6) 0.927 -
TMP/SMZ or carpofungine, n% 19 (904) 24 (92.3) 0.823 -
Mechanical ventilation, n% 1 (4.8) 10 (38.5) 0.007 12.5 (1.444,108.193)

“Data available for 15 patients; ®Data available for 24 patients; ‘Data available for 18 patients; ‘Data available for 21 patients. “Data available for 21 patients;
"Data available for 25 patients; eThe average daily dose of GCs used during 28 days before the examination of Prneumocystis jirovecii and expressed as the
prednisolone equivalent dose. "Days with prednisone used at least 20 mg/day or equivalent GCs within 3 months preceding PJP diagnosis; Prednisone used
at least 30mg daily for at least 28 days or equivalent GCs within 3 months preceding PJP diagnosis. Bio/target DMARD:s refer to tofacitinib and tocilizumab.
ARDS: acute respiratory distress syndrome; Bio/target DMARD:s: biological/targeted synthetic disease modifying anti-rheumatic drugs; BNP: brain natriu-
retic peptide; CNIs: calcineurin inhibitors; CsA: cyclosporine A; csDMARDSs: conventional synthesized disease modifying anti-rheumatic drugs; CTX:
cyclophosphamide; DM: dermatomyositis; FET: ferritin; GCs: glucocorticoids; ILD: interstitial lung disease; IST: immunosuppressive therapy; LDH: lactic
acid dehydrogenase; P/F: ratio of partial pressure of O2 in arterial blood to fraction of inspired oxygen; PIP: Prneumocystis jirovecii pneumonia; RPILD:
rapidly progressive interstitial lung disease; Tac: tacrolimus; TMP/SMZ: trimethoprim-sulfamethoxazole; Bold text highlights significant values.

critical risk driver for PJP occurrence,
rather than average daily dose or dura-
tion at-risk. For prognosis, GCs thera-
py is a protective factor for survival in
anti-MDAS5+DM with PJP. The surviv-
al benefit of GCs lacked a clear dose-
response relationship in our cohort. Be-
cause the differences in average daily
dosage, cumulative time at-risk, or
high cumulative dosage were not sig-
nificant between survival and death pa-
tients. To better understand the role of
GCs in anti-MDAS5+DM patients with
PJP, further study are needed. Patients
with RPILD often receive aggressive
regimens may partially explain why

PJP was more common in patients with
short courses. In addition, severe im-
mune dysfunction, often characterised
by higher disease activity, in the early
stage of anti-MDAS5+DM could also
drive a higher susceptibility to PJP.
This is consistent with previous find-
ing of a predisposion to PJP infection
in patients within two months after di-
agnosis of anti-MDAS5+DM (7). There-
fore, patients who have recently initi-
ated immunosuppressive therapy need
to be vigilant against PJP.

Lymphopenia, particularly reduced
CD8* T-cells counts, has been widely
reported as a diagnostic and prognostic

marker for PJP (13, 17, 18). Our study,
as well as previous studies in connec-
tive tissue disease, reported lower lym-
phocyte and CD8* T-cells count in pa-
tients with PJP (19). However, reduced
lymphocyte and CD8* T-cells in anti-
MDAS5+DM patients are not appropri-
ate as a predictor for PJP, as it may be
due to the disease itself. In addition, we
also found lymphocyte and CD8* T-
cells count were not associated with the
prognosis of PJP in anti-MDAS5S+DM
patients.

TMP/SMZ is considered the first-line
drug for both prevention and treatment
of PJP (20, 21). Studies highlighted
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the role of TMP/SMZ in reducing the
incidence of PJP, but not the mortality
rate (22). In our study, no significant
difference between survivors and non-
survivors receiving therapeutic-dose
TMP/SMZ, aligning with prior stud-
ies, suggesting that TMP/SMZ did not
improve PJP outcomes in anti-MDAS+
DM patients. Other studies have re-
ported that pentamidin and atovaquone
can be used as second-line therapy in
patients who do not respond to TMP/
SMZ (23). To precisely deliver prophy-
laxis treatment, we need to identify pa-
tients at high risk for PJP. Patients with
PJP who do not respond well to TMP/
SMZ should promptly consider alter-
native options.

This study has some limitations. First,
as a single-center retrospective study,
our study may be influenced by intrin-
sic bias. Second, co-infections were
not further analysed in this study. Well-
designed multicentre prospective stud-
ies are needed to further elaborate our
findings.

Conclusions

PJP significantly increased the mortal-
ity of anti-MDAS5+DM patients. Clini-
cians should identify high-risk patients
early and initiate prophylactic-dose
TMP/SMZ for PJP prophylaxis.
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