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ABSTRACT. Objective. The calcineurin inhibitor tacrolimus has been approved in Japan for the treatment of interstitial

pneumonia (IP) in patients with polymyositis (PM) and dermatomyositis (DM). Postmarketing surveillance
was initiated to examine long-term outcomes of immunosuppressive regimens containing tacrolimus in real-
world settings.

Methods. Observational, prospective, postmarketing surveillance is ongoing in 179 patients with PM/
DM-associated IP initiating treatment with tacrolimus. We report interim findings after 2 years of follow-up.
Cumulative overall survival was assessed using Kaplan-Meier analysis. Potential prognostic factors for mor-
tality were assessed by univariate Cox proportional hazards analysis.

Results. A total of 170 patients were included in this analysis. At the time of starting treatment with tac-
rolimus, almost all patients were receiving corticosteroids (98.8%), and cyclophosphamide was addition-
ally used in 42 patients (24.7%). Forty-nine patients (28.8%) discontinued tacrolimus during follow-up,
mainly due to loss to follow-up, patient death, and adverse events. Mean (SD) oral corticosteroid dose
decreased from 32.4 (21.6) mg/day at baseline to 7.6 (4.2) mg/day at 2 years. Overall survival at 2 years
was 90.3%; corresponding progression-free survival was 62.5%. Factors found to be associated with all-cause
mortality included diagnosis of clinically amyopathic DM (hazard ratio [HR] 9.04, 95% CI 1.18-69.51 vs
PM), ferritin level 500 to < 1500 ng/mL (HR 8.61, 95% CI 2.51-29.45 vs < 500 ng/mL), and presence of
antimelanoma differentiation-associated gene 5 antibodies (HR 8.16, 95% CI 1.03-64.47 vs absence).
Conclusion. Inmunosuppressive regimens containing tacrolimus appear useful for the management of IP in

patients with PM/DM. [Clinical Trials.gov: NCT02159651]

Key Indexing Terms: dermatomyositis, immunosuppressive agent, interstitial lung disease, polymyositis,

postmarketing product surveillance

Polymyositis (PM) and dermatomyositis (DM) are systemic
autoimmune diseases characterized by chronic inflammation
and weakness of the skeletal muscles.! Patients with DM also
have cutaneous manifestations." Interstitial lung disease (ILD),
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or interstitial pneumonia (IP), is a common manifestation of
PM/DM, which is associated with increased risk of morbidity
and mortality in patients with PM/DM.>* The reported prev-
alence of ILD in patients with PM/DM ranges from 20% to
78%.2 Corticosteroids are generally used as first-line therapy for
the treatment of ILD in patients with PM/DM; however, many
patients fail to respond adequately to corticosteroids alone and
require additional immunosuppressive drugs.>*

T cells are an essential treatment target for PM/DM-related
ILDs. Further, CD25+/CD8+ T cells in bronchoalveolar lavage
fluid are increased in patients with corticosteroid-resistant
PM/DM-related ILD vs those in corticosteroid-sensitive
patients.’ Tacrolimus, a calcineurin inhibitor, is a T cell-specific
immunosuppressant with an inhibitory effect on T cell activa-
tion and cytokine production.®” Several retrospective studies
have shown potential efficacy and safety of adding tacrolimus
to usual immunosuppressive therapy in patients with PM/
DM-associated ILD.#*1*1212 In a recent prospective, multicenter,
open-label study, significant improvement in lung function
was observed over a period of 52 weceks in patients with PM/
DM-associated ILD receiving tacrolimus in combination with
corticosteroids as their initial immunosuppressive regimen;
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overall survival at 52 weeks was 88.0%.!% Adverse events (AEs)
were consistent with the known safety profiles of tacrolimus and
high-dose corticosteroids.”> Based on these results, tacrolimus
was approved in 2013 for the treatment of ILD in patients with
PM/DM in Japan. Postmarketing surveillance has been under-
taken to prospectively assess safety and clinical outcomes over a
period of 3 years in patients with PM/DM-associated ILD initi-
ating treatment with tacrolimus in real-world clinical settings in
Japan. We report interim findings at 2 years.

METHODS

Surveillance  design  and  patients. This observational, prospective,
postmarketing surveillance was conducted in patients with PM/
DM-associated ILD initiating treatment with tacrolimus at 51 medical insti-
tutions across Japan between January 2014 and January 2017 (Clinical Trials.
gov: NCT02159651). PM/DM and clinically amyopathic DM (CADM)
were classified according to the diagnostic criteria of Bohan and Peter'*!
and Sontheimer', respectively. Patients were registered into a central regis-
tration system within 14 days of the start of treatment with tacrolimus.
The planned total follow-up period is 3 years. This is an interim report
of safety and clinical outcome data at 2 years after the start of treatment
(data cut-off date, March 2020). Surveillance was conducted under routine
clinical practice conditions in accordance with the ordinance for Good
Post-marketing Study Practice (GPSP) issued by the Ministry of Health,
Labour and Welfare. GPSP does not require the obtainment formal ethics
committee approval from participating medical institutions or informed
consent from participating patients. Written agreements with all partici-
pating medical institutions were executed prior to patient enrollment. To
maintain privacy, all patient data were anonymized.

Tacrolimus treatment. In accordance with the prescribing information in
Japan, tacrolimus was initiated at a dose of 0.0375 mg/kg twice daily, to
be taken after the morning/evening meals, with a suggested target trough
blood level of 5-10 ng/mL. Subsequently, the dosage could be adjusted
on the basis of clinical signs and symptoms, and according to the patient’s
tacrolimus blood concentration, up to a maximum daily dose of 0.3 mg/kg.
There was no restriction on the use of concomitant drugs, including corti-
costeroids and cyclophosphamide (CYC). High-dose corticosteroids were
defined herein as prednisolone equivalent > 40 mg/day."”

Data collection. Patients were assessed at the time of initiation of tacrolimus
treatment (baseline) and routine visits up to 36 months, and at the time
of treatment discontinuation, if applicable. Data concerning patient base-
line demographics and clinical characteristics, tacrolimus dose, whole blood
trough concentrations, and use of concomitant corticosteroids and other
immunosuppressants were collected. Definitions of acute/subacute ILD
used in this study followed those used in related studies that were available
at the planning of this study (2014),'® although there are more recent defi-
nitions available for reference.'” Laboratory tests, including testing for the
presence of autoantibodies, were undertaken according to routine practice
at each participating medical site. For detection of serum autoantibodies,
validated ELISA were used.?***

AEs were summarized in accordance with preferred terms from the
Japanese version of the International Council for Harmonisation of
Technical Requirements for Pharmaceuticals for Human Use Medical
Dictionary for Regulatory Activities (MedDRA/J; version 22.1). Adverse
drug reactions (ADRs) were defined as AEs for which a causal relationship
to treatment with tacrolimus could not be ruled out. An ADR was consid-
ered serious if it resulted in death, was life-threatening, required hospitaliza-
tion or prolongation of existing hospitalization, or resulted in persistent or
significant disability/incapacity. ADRs considered to be of special interest
were cardiac dysfunction, renal impairment, impaired glucose tolerance,
pancreatic dysfunction, infections, lymphoma, and psychiatric and nervous
system disorders.

The primary clinical outcome was overall survival, defined as the time

from initiation of tacrolimus to death due to any cause. Progression-free
survival was also assessed, defined as the time from initiation of tacrolimus
to disease progression or death due to any cause (whichever occurred first).
Disease progression was defined as exacerbation of ILD as evidenced by
any of the following: (1) = 10% reduction in percent forced vital capacity
(%FVC) from baseline®; (2) > 15 mmHg increase in resting alveolar-arte-
rial oxygen gradient (AaDO,) from baseline; (3) any exacerbation of at least
equivalent severity to those defined above, including need for enhanced
treatment for ILD; or (4) evidence of exacerbation on chest computed
tomography (CT) or radiographs (compared with most recent data). Other
secondary clinical outcomes included the following: respiratory function
(assessed by %FVC and percent diffusing capacity for carbon monoxide
[%DLCOY]); arterial blood gas analysis (partial pressure of arterial oxygen
[PaO,] and AaDO,); chest CT findings; and serum ferritin, Krebs von den
Lungen 6 (KL-6), and surfactant protein D (SP-D) levels.
Statistical analysis. Categorical variables are shown as n (%) and contin-
uous variables as mean (SD) or median (IQR). Survival rates were esti-
mated using the Kaplan-Meier method; patients who dropped out or were
lost to follow-up without events of interest were censored at subsequent
assessments. Log-rank tests between subgroups stratified by baseline demo-
graphic and clinical characteristics were undertaken to identify potential
prognostic factors associated with mortality. Univariate Cox proportional
hazard models incorporating those factors as explanatory variables were also
undertaken to estimate hazard ratios (HRs) with 95% Cls. Missing data
were not imputed in any of the analyses. All analyses were performed using
SAS statistical software (version 9.4; SAS Institute).

RESULTS

Patient population. A total of 179 patients were enrolled at 51
medical institutions (32 rheumatology departments, 17 pulm-
onology departments, and 2 dermatology departments) from
January 2014 to January 2017. At the cut-off date for this interim
report (March 2020), case report forms were available for a total
of 171 patients, with safety and clinical outcome data available
for 170 and 169 patients, respectively.

Baseline demographics and clinical characteristics are
shown in Table 1. Female patients accounted for 68.8% of the
total population, and mean (SD) age was 59.4 (12.4) years. The
underlying disease was PM in 46 patients (27.1%) and DM in
124 patients (72.9%). Approximately half of the patients with
DM had CADM. At the time of starting treatment with tacro-
limus, 78.8% of patients had initial onset of ILD and 21.2% had
relapse. Median disease duration at enrollment was 90 days in
patients with initial onset and 920 days in those with relapse.
The course of ILD was acute/subacute in 42.9% of patients, and
the most common CT or histological finding was non-specific
ILD (NSIP; 76.5%). Diffuse alveolar damage (DAD) was
reported in 5 patients, all of whom were classified as having
CADM.

Anti-Jo-1 and antiaminoacyl tRNA synthetase (anti-ARS)
antibody testing, which was approved by the medical insurance
system in Japan and available in clinical practice throughout
the surveillance period, was performed in most patients (81.8%
and 78.2%, respectively; Table 1). Of those tested, 19.4% were
positive for anti-Jo-1 antibodies (34.2% with PM, 9.3% with
CADM, and 19.1% with classic DM) and 55.6% were positive for
anti-ARS antibodies (61.8% with PM, 40.0% with CADM, and

70.5% with classic DM). In contrast, testing for antimelanoma
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Table 1. Patient demographic and clinical characteristics at the time of initiation of tacrolimus treatment (safety analysis population).

Total PM DM
Overall DM CADM Classic DM

Paients, n (%) 170 (100.0) 46 (27.1) 124 (72.9) 61 (49.2)° 63 (50.8)"
Female sex, n (%) 117 (68.8) 32 (69.6) 85 (68.5) 42 (68.9) 43 (68.3)
Age, yrs, mean £ SD 59.4+ 12.4 627+11.8 582 %125 562+ 13.1 60.2+11.6
IP presentation, n (%)

Initial onset 134 (78.8) 34 (73.9) 100 (80.6) 53 (86.9) 47 (74.6)

Relapse 36 (21.2) 12 (26.1) 24 (19.4) 8 (13.1) 16 (25.4)
Type of IP, n (%)

Acute/subacute 73 (42.9) 14 (30.4) 59 (47.6) 39 (63.9) 20 (31.7)

Acute exacerbation of chronic IP 23 (13.5) 7(15.2) 16 (12.9) 5(8.2) 11 (17.5)

Chronic 46 (27.1) 15 (32.6) 31(25.0) 12 (19.7) 19 (30.2)

Asymptomatic 28 (16.5) 10 (21.7) 18 (14.5) 5(8.2) 13 (20.6)
CT or histological findings, n (%)

NSIP 130 (76.5) 36(78.3) 94 (75.8) 39 (63.9) 55 (87.3)

UIP 12(7.1) 6(13.0) 6 (4.8) 2(33) 4(63)

oP 17 (10.0) 2(43) 15 (12.1) 12 (19.7) 3 (4.8)

DAD 5(2.9) 0 5 (4.0) 5(82) 0

Others 6(3.5) 2 (4.3) 4(3.2) 3(4.9) 1(1.6)
Anti—Jo-1 antibody, n (%)

Performed 139 (81.8) 38 (82.6) 101 (81.5) 54 (88.5) 47 (74.6)

Besfies 27 (19.4) 13 (34.2) 14 (13.9) 5(9.3) 9(19.1)

Negative 112 (80.6) 25 (65.8) 87 (86.1) 49 (90.7) 38 (80.9)

Not performed 31(18.2) 8 (17.4) 23(18.5) 7 (11.5) 16 (25.4)
Anti-ARS antibody, n (%)

Performed 133 (78.2) 34 (73.9) 99 (79.8) 55 (90.2) 44 (69.8)

Positive 74 (55.6) 21(61.8) 53 (53.5) 22 (40.0) 31(70.5)

Negative 59 (44.4) 13 (382) 46 (46.5) 33 (60.0) 13 (29.5)

Not performed 37 (21.8) 12 (26.1) 25(20.2) 6(9.8) 19 (30.2)
Anti-MDAS antibody, n (%)

Performed 50 (29.4) 3(6.5) 47 (37.9) 34(55.7) 13 (20.6)

T 29 (58.0) 0 29 (61.7) 28 (82.4) 1(7.7)

Negative 21 (42.0) 3(100.0) 18 (38.3) 6(17.6) 12 (92.3)

Not performed 120 (70.6) 43(93.5) 77 (62.1) 27 (44.3) 50 (79.4)
Bascline immunosuppressive treatment, n (%)

Oral corticosteroids 168 (98.8) 46 (100.0) 122 (98.4) 59 (96.7) 63 (100.0)

High-dose corticosteroids 28 (16.5) 3 (6. 25(20.2) 19 (31.1) 6(9.5)

cYC 42 (247) 2 (4. 40 (32.3) 29 (47.5) 11(17.5)

Corticosteroid pulse® + CYC 12(7.1) 1(2. 11(8.9) 10 (16.4) 1(1.6)

¢ Percentage (%) based on number of overall patients with DM. ® Corticosteroid pulse: intravenous administration of methylprednisolone 1 g/day for 3 days.
Anti-ARS: antiaminoacyl tRNA synthetase; anti-MDAS5: antimelanoma differentiation-associated gene 5; CADM: clinically amyopathic dermatomyositis;
CT: computed tomography; CYC: cyclophosphamide; DAD: diffuse alveolar damage; DM: dermatomyositis; IP: interstitial pneumonia; NSIP: nonspecific

interstitial pneumonia; OP: organizing pneumonia; PM: polymyositis; UIP: usual interstitial pneumonia.

differentiation-associated gene 5 antibodies (anti-MDAS; previ-
ously known as anti-CADM 140) was not approved by the
medical insurance system in Japan until 2017 and was conducted
in only 50 patients at baseline. Anti-MDAS antibodies were
detected in 29 patients (58.0%), all of whom had DM.

Treatment regimen. Prior to initiating tacrolimus treatment, 3
patients with rheumatoid arthritis (RA) were receiving metho-
trexate, 1 patient with RA was receiving etanercept, and 1 patient
was receiving azathioprine. The latter was discontinued 3 weeks
before the start of tacrolimus treatment. Almost all patients
(98.8%) were receiving corticosteroids at baseline (Table 1).
CYC use at baseline was reported in 42 patients (24.7%), most
commonly those with CADM. Twelve patients (7.1%) were

receiving corticosteroid pulse + CYC (10 CADM, 1 classic DM,
and 1 PM).

The mean (SD) dose of tacrolimus was 0.058 (0.024)
mg/kg/day at bascline and increased to 0.067 (0.032) mg/kg/day
at 1 week. Thereafter, tacrolimus dose was generally maintained
and whole blood tacrolimus trough concentrations remained
stable over the 2 years of follow-up, with mean tacrolimus trough
levels ranging from 6 to 8 ng/mL (Figure 1). There was no differ-
ence in mean (SD) tacrolimus dose and whole blood trough
concentration according to anti-MDAS and anti-ARS antibody
status (data not shown).

Overall, 49 patients (28.8%) discontinued tacrolimus treat-
ment during follow-up, for the following reasons (there could be

Kuwana et al

709

Downloaded on April 17, 2024 from www.jrheum.org


http://www.jrheum.org/

A 012

=
=

=
=1
)

T

=
2

Mean (SD) tacrolimus dose (mg/kg/day)
=
B

=
=1
5]

0.00

Day 0 Week1  Week2  Month1  Month3  Moath6  Year1 Year 2
Time

Mo, of patients 165 181 158 153 132 127 106 B9

Mean (SD) tacrelimus trough level (ng/mL}

Day 0 Waek 1 Week 2 Manth 1 Month 3 Manth & Year 1 Year 2

Time
Neo. of patients 120 103 125 75 a7 80 59

Figure 1. Mean (SD) tacrolimus (A) daily dose and (B) trough concentration (safety analysis population).

> 1 reason per patient): loss to follow-up due to changing hospi-
tals (n = 20), patient death (n = 16), AEs (n = 12), cancellation of
hospital visit during the observation period (n = 8), inadequate
treatment response (n = 3), uncontrolled tacrolimus trough level
(n=1),and concerns of drug—drug interactions (n = 1). For the
patients who discontinued tacrolimus, the median duration of
therapy was 55 days (min 2 days, max 1023 days).

The mean (SD) dose of oral corticosteroids (prednisolone
equivalent) at the start of tacrolimus treatment (baseline) was
32.4 (21.6) mg/day (n = 168) and decreased to 13.6 (5.8)
mg/day (n = 133) at 6 months and 7.6 (4.2) mg/day (n = 90) at

2 years (Supplementary Table 1, available with the online version

of this article). At baseline, approximately half of the patients
were receiving a total daily corticosteroid dose > 30 mg/day
(94/168 patients [56.0%]). Oral corticosteroids were similarly
reduced over time in patients with PM, DM, and CADM
(Supplementary Table 1), and in patients with or without
anti-MDAS and anti-ARS antibody (data not shown).

Safety. A total of 301 ADRs were reported in 121 patients
(71.2%). In the 29 patients who were confirmed to have
anti-MDAS antibodies, 45 ADRs were reported in 19 patients
(65.5%), whereas in the 74 patients who were anti-ARS
antibody positive, 140 ADRs were reported in 57 patients
(77.0%).

Table 2. Incidence of ADRs and serious ADRs of special interest reported by MedDRA preferred terms occurring

in > 1 patient over the 2-year follow-up (safety analysis population; n = 170).

ADRs Serious ADRs
n (%) n (%)
Infections 48 (28.2) 23 (13.5)
Pneumonia 9(5.3) 7 (4.1)
Herpes zoster 8 (4.7) 3(1.8)
Cytomegalovirus infection® 11 (6.5) 6(35)
Oral candidiasis 6(3.5) 1(0.6)
Bacterial pneumonia 3(1.8) 3(1.8)
Nasopharyngitis 3(1.8) 0
Pneumocystis jirovecii pneumonia 2(1.2) 2(1.2)
Upper respiratory tract infection 2(1.2) 1(0.6)
Esophageal candidiasis 2(1.2) 0
Pharyngitis 2(1.2) 0
Renal impairment” 29 (17.1) 2(1.2)
Impaired glucose tolerance 29 (17.1) 6(3.5)
Psychiatric and nervous system disorders 26(15.3) 1(0.6)
Insomnia 13 (7.6) 0
Tremor 13 (7.6) 0
Hypoesthesia 2(1.2) 0
Cardiac dysfunction 5(2.9) 2(1.2)
Atrial fibrillation 2(1.2) 1(0.6)

Patients could be included in > 1 category. * Includes MedDRA preferred terms “cytomegalovirus infection” and
“cytomegalovirus viremia.” ® Includes MedDRA preferred terms “renal impairment,” “renal disorder,” and “blood
creatinine increased.” “Includes MedDRA preferred terms “diabetes mellitus,” “glucose tolerance impaired,” “steroid

diabetes,” “blood glucose increased” and “type 2 diabetes mellitus.” ADR: adverse drug reaction; MedDRA:

Medical Dictionary for Regulatory Activities.
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ADREs of special interest in the total safety analysis popu-
lation are summarized in Table 2. Infections were reported in
48 patients (28.2%), renal impairment in 29 patients (17.1%),
impaired glucose tolerance in 29 patients (17.1%), psychiatric
and nervous system disorders in 26 patients (15.3%), cardiac
dysfunction in 5 patients (2.9%), and pancreatic dysfunction in
1 patient (0.6%). The most prevalent serious ADRs of special
interest were infections, which were reported in 23 patients
(13.5%). Thrombotic microangiopathy (thrombotic thrombocy-
topenia purpura) was reported in 1 case. No cases of lymphoma
were reported.

Sixteen patients died during the 2-year follow-up
(12 CADM, 3 classic DM, and 1 PM). The most common
cause of death was ILD (12 patients, all with CADM), followed
by lung cancer (2 patients, both with classic DM). All other
causes of death were reported in only a single patient: suicide
(CADM), worsening of congestive heart failure (classic DM),
and myocarditis (PM).

Clinical outcomes. Kaplan-Meier estimated cumulative overall
and progression-free survival is shown in Figure 2. At 2 years,
cumulative overall survival was 90.3% and cumulative progres-
sion-free survival was 62.5%. Overall and progression-free
survival rates over the 2-year follow-up were highest in patients
with PM (97.5% and 76.1%, respectively) and lowest in those
with CADM (81.1% and 57.9%, respectively; Figures 2A,B). At
2 years, Kaplan-Meier estimated cumulative overall and progres-
sion-free survival were numerically lower in patients who were
anti-MDAS antibody positive vs negative (overall survival:
66.7% vs 100.0%, respectively; progression-free survival:
44.3% vs 62.0%; Figures 2C,D), and were numerically higher
in patients who were anti-ARS positive vs negative (overall
survival: 98.6% vs 77.4%; progression-free survival: 70.5% vs
55.7%; Figures 2EF).

Changes in clinical outcome variables over the 2-year
follow-up are shown in Table 3. Numerical increases in %FVC
and PaO, were observed from baseline to 2 years, while there was
almost no change in % DLCO and AaDO,. Serum ferritin, KL-6
and SP-D levels decreased from baseline to 2 years; however, it
should be noted that the number of patients with available data
decreased over the 2-year follow-up. In patients with available
data, improvement in chest CT findings from baseline was
observed in 80/113 patients (70.8%) after 1 month of treatment
and in 44/54 patients (81.5%) after 2 years.

Prognostic factors. Results of the analysis of potential prognostic
factors for all-cause mortality are shown in Table 4. Factors
found to have the highest association with mortality were diag-
nosis of CADM (HR 9.04, 95% CI 1.18-69.51 vs PM), ferritin
level 500 to < 1500 ng/mL (HR 8.61, 95% CI 2.51-29.45 vs
<500 ng/mL), presence of anti-MDAS antibody (HR 8.16, 95%
CI 1.03-64.47 vs absence), arterial oxygen saturation (SaO,)
level 90 to < 95% (HR 7.53, 95% CI 2.73-20.82 vs > 95%),
evidence of DAD (HR 4.58, 95% CI 1.03-20.38 vs NSIP),
and oxygen administration (HR 3.82, 95% CI 1.23-11.88 vs
without administration). Since there was general correlation
between these prognostic factors, multivariable analysis was not
undertaken to evaluate independence of individual factors.

DISCUSSION

This postmarketing surveillance was undertaken to assess
long-term safety and clinical outcomes in patients with PM/
DM-associated ILD treated with immunosuppressive regimens
including tacrolimus. Data were available for a total of 170
patients; of these, most had initial onset of ILD (78.8%) and
DM (72.9%). Approximately half of DM cases were CADM.
Demographic and clinical characteristics at baseline were as
expected for the patient population in Japan.** Tacrolimus dose
and trough levels were generally stable over the 2-year follow-up,
with mean tacrolimus trough levels ranging from 6 to 8 ng/mL.
In accordance with the prescribing information in Japan, tacro-
limus was initiated at a dose of 0.0375 mg/kg twice daily, to be
taken after the morning/evening meals, with a suggested target
trough blood level of 5-10 ng/mL. In a recent clinical trial in
patients with PM/DM-associated ILD initiating treatment with
tacrolimus in combination with prednisolone, mean tacrolimus
trough level over the 52-week study period was 6.6 ng/mL."

A reduction in corticosteroid dose was seen in the patient
population over the 2 years of follow-up regardless of PM or
DM type, although the potential corticosteroid-sparing effect of
tacrolimus could not be assessed due to the lack of an adequate
control group. Other studies have also suggested that use of
tacrolimus may permit a reduction in oral corticosteroid dosage
in patients with PM/DM, potentially reducing the likelihood of
AEs arising from prolonged corticosteroid exposure.'®!"*

Tacrolimus-containing immunosuppressive regimens were
generally well tolerated, with a safety profile consistent with
that seen in previous studies in this patient population.'"* No
unexpected safety concerns were identified over the 2 years of
follow-up, although over 10% of patients initiated treatment
with tacrolimus in combination with high-dose corticosteroids
and CYC. As expected, the most common ADRs of special
interest were infection (observed in 28.2% of patients), renal
impairment (17.1%), impaired glucose tolerance (17.1%), and
psychiatric and nervous system disorders (15.3%). These find-
ings are in line with results of postmarketing surveillance of
tacrolimus-containing immunosuppressive regimens for the
treatment of other conditions, such as RA and lupus nephritis,
in Japanese patients.?*

Cumulative overall patient survival at 2 years was 90.3% and
cumulative progression-free survival was 62.5%. In a recent open-
label clinical trial in 26 patients with PM/DM-associated ILD
treated with tacrolimus and corticosteroids, 52-week patient
and progression-free survival rates were 88.0% and 76.4%,
respectively.” The progression-free survival rates observed in our
surveillance demonstrate that disease exacerbations may occur
despite ongoing treatment in patients with PM/DM-associated
ILD, highlighting the need for close clinical monitoring.
Although overall survival was lowest in patients with CADM,
the 2-year survival rate in this patient group was 81.1%.

Overall and progression-free survival over the 2-year
follow-up were found to be lower in patients who were
anti-MDAS antibody positive than in those who were
anti-MDAS antibody negative. In contrast, 2-year overall and
progression-free survival rates were higher in patients who were
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Figure 2. Kaplan-Meier curves of (A) overall patient survival, (B) overall progression-free sur-
vival, (C) patient survival according to anti-MDAS antibody status, (D) progression-free sur-
vival according to anti-MDAS antibody status, (E) patient survival according to anti-ARS
antibody status, and (F) progression-free survival according to anti-MDAS antibody status,
over the 2-year follow-up (clinical outcome analysis population). Anti-MDAS5: antimelanoma
differentiation-associated gene 5; anti-ARS: antiaminoacyl tRNA synthetase; CADM: clini-
cally amyopathic dermatomyositis; DM: dermatomyositis; PM: polymyositis.
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anti-ARS antibody positive compared with those who were
anti-ARS antibody negative. Other studies in Japan and the
US have also shown anti-MDAS antibody-positive patients
with interstitial pneumonitis to have more rapidly progressive
disease and lower survival than anti-MDAS5 antibody-negative
patients.”** Similarly, presence of anti-ARS antibodies has also
previously been shown to be associated with a higher overall

survival rate.?#?

12 24
Time (months)

11 10
14 8

Improvements in chest CT findings and lung function vari-
ables (%FVC and PaOz), as well as serum ferritin, KL-6, and
SP-D levels, were observed in patients with available data over the
2-year follow-up. Such improvements were also observed over 52
weeks in a recent open-label clinical trial of patients receiving
tacrolimus.”® Collectively, these findings confirm the potential
utility of immunosuppressive regimens including tacrolimus in
patients with PM/DM-associated ILD 5132
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Identification of risk factors associated with poor prog-
nosis in PM/DM patients with ILD is important for
improving clinical outcomes.® Potential factors found to
have the highest association with all-cause mortality in
this analysis were diagnosis of CADM, ferritin level 500 to
< 1500 ng/mL, presence of anti-MDAS3 antibodies, SaO, 90
to < 95%, and evidence of DAD. These findings are consis-
tent with the results of other previous analyses of potential

12 24

Time (months)
49 k3]
28 20

risk factors associated with poor outcomes in patients with
myositis-associated ILD.>*3!32

An important strength of this surveillance is that it was
conducted in real-world settings under routine clinical prac-
tice conditions. Potential limitations include the observational,
open-label, noncomparative design and the collection of labo-
ratory test data under routine practice conditions, resulting in
some missing data. In particular, anti-MDAS antibody status

714

Tacrolimus in interstitial pneumonia

Downloaded on April 17, 2024 from www.jrheum.org


http://www.jrheum.org/

Table 3. Key clinical outcome parameters over the 2-year follow-up (clinical outcome analysis population).

Time Relative to Start of Tacrolimus Treatment

Day 0 Month 1 Month 3 Month 6 Month 12 Month 24

No. of patients 169 168 148 142 131 108
%FVC

N 114 52 24 36 42 18

Mean + SD 78.0+19.2 77.6+21.2 81.3+17.2 85.0 + 15.9 88.8 +23.2 92.7+17.2
%DLCO

N 56 26 12 20 20 10

Mean + SD 70.0 £ 31.9 77.0 +41.5 86.9 £45.0 72.7+28.7 69.9 +£22.1 66.5 £ 14.9
PaO,, mmHg

N 100 41 18 22 15 6

Mean + SD 83.5+16.5 86.0 £ 15.9 88.2+ 184 88.8 £ 154 88.1+13.3 87.4+ 104
AaDO, mmHg

N 63 28 10 14 12 4

Mean + SD 22.0 +18.7 19.1 +18.8 19.7 +26.4 20.1 £25.5 142 £ 11.5 19.6 +12.8
Serum ferritin, ng/mL

N 118 78 63 61 62 43

Mean + SD 371.0 +506.6 428.5+572.0 258.3 +397.6 146.4 +278.4 95.6 £117.9 755+72.8
Serum KL-6, U/mL

N 154 124 118 112 107 85

Mean + SD 1203.2 £915.2 1135.7 £901.7 867.7 + 802.1 882.9+1187.5 817.2+771.6 627.2 £580.6
Serum SP-D, ng/mL

N 80 54 44 38 42 27

Mean + SD 197.7 £234.2 115.6 £78.9 122.5 £ 96.4 137.6 +132.0 108.1 +102.3 73.7 +40.5

AaDO,: alveolar-arterial oxygen gradient; %DLCO: percent diffusing capacity for carbon monoxide; %FVC: percent forced vital capacity; KL-6: Krebs von
den Lungen 6; n: no. of patients with available data; PaO,;: partial pressure of arterial oxygen; SP-D: surfactant protein D.

Tiable 4. Potential prognostic factors for all-cause mortality (clinical outcome analysis population).

Factor No. of Patients HR 95% CI
Demographics
Sex Male* 52 — —
Female 117 0.71 0.26-1.94
Age, yrs <15 0 NA NA
15to <30 3 NA NA
30 to < 40 6 NA NA
40 to < 50 31 0.82 0.22-3.09
50 to < 65 63 0.62 0.20-1.91
> 65° 66 — —
Weight, kg <30 0 NA NA
30 to < 50° 63 — —
50to <70 80 0.86 0.29-2.56
>70 21 1.48 0.37-5.92
Inpatient/outpatient Inpatient 143 2.89 0.38-21.89
Outpatient® 26 — —
Smoking No* 130 — —
Yes 38 1.66 0.58-4.78
Dysphagia Absence* 159 — —
Presence 10 NA NA
Underlying disease
Idiopathic inflammatory PM* 46 — —
myopathies CADM 61 9.04 1.18-69.51
Classic DM 62 2.09 0.22-20.05
Discase duration, yrs <1 121 — —
lto<5 25 NA NA
>5 11 0.78 0.10-5.99
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Table 4. Continued.

Factor No. of Patients HR 95% CI
Symptoms other than muscle, Absence® 64 — —
lung, and skin Presence 105 1.35 0.47-3.89

Raynaud phenomenon Absence? 149 — —
Presence 20 0.99 0.22-4.34

Arthritis or joint pain Absence? 100 — —
Presence 69 1.12 0.42-3.01

Cardiopathy Absence? 161 — —
Presence 8 3.01 0.68-13.28

Fever Absence? 134 — —
Presence 35 2.55 0.93-7.03

1P

IP duration < 1 month® 26 — —
1 to < 3 months 40 0.42 0.12-1.48

3 to < 6 months 25 NA NA
6 to < 12 months 20 0.39 0.08-1.92

1to<3yrs 15 NA NA
> 3 yrs 19 0.43 0.09-2.13

Primary/relapse Primary* 134 — —
Relapse 35 0.86 0.24-3.00

Radiographically speculated NSIP: 130 — —

histological type uIp 11 NA NA
or 17 0.51 0.07-3.88
DAD S 4.58 1.03-20.38

$a0,,% <85 1 NA NA

85to < 90 2 NA NA
90to <95 22 7.53 2.73-20.82

> 95° 120 — —

Oxygen administration Absence? 151 — —
Presence 18 3.82 1.23-11.88

Ferritin, ng/mL < 500° 92 —_ —_
500 to < 1500 21 8.61 2.51-29.45

1500 to < 2500 3 NA NA

2500 to < 3500 2 NA NA

> 3500 0 NA NA
Anti-Jo-1 antibody Positive 27 0.26 0.03-2.01

Negative® 112 — —
Anti-ARS antibody Positive 74 0.12 0.03-0.53

Negative® 58 — —
Anti-MDAS antibody Positive 28 8.16 1.03-64.47

Negative® 21 — —

KL-6, U/mL < 1000? 83 — —
> 1000 71 0.62 0.21-1.84

SP-D, ng/mL < 100* 30 — —
> 100 50 0.59 0.17-2.05

Mode of onset Subacute® 73 — —
Acute exacerbation 22 1.00 0.28-3.65
Chronic 46 0.48 0.13-1.74

Asymptomatic 28 NA NA

* Reference. For categories with no events (death), HR and 95% CI are shown as NA. Anti-ARS: antiaminoacyl tRNA synthetase; anti-MDAS: antimelanoma
differentiation-associated gene 5; CADM: clinically amyopathic dermatomyositis; DAD: diffuse alveolar damage; DM: dermatomyositis; HR: hazard ratio; IP:
interstitial pneumonia; KL-6: Krebs von den Lungen 6; NA: not available; NSIP: nonspecific interstitial pneumonia; OP: organizing pneumonia; PM: poly-

myositis; SaO,: arterial oxygen saturation; SP-D: surfactant protein D; UTP: usual interstitial pneumonia.

data were only available for a small proportion of patients, as
the anti-MDAS antibody test was only reimbursed through
the Japanese medical insurance system from October 2016

(ie, during the last 3 months of the 3-year enrollment period).
As such, it is possible that patients who were anti-ARS

negative were positive to anti-MDAS, which might confound
Kaplan-Meier estimates. The analysis of potential prognostic
factors for mortality was limited by the low number of deaths
observed over the 2-year follow-up (n = 16). This might result
in insufficient precision and/or potentially biased estimates. In
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addition, it should be noted that this is an interim assessment
of data from ongoing surveillance, with further analyses planned
after 3 years of follow-up.

The principal aims of treatment in patients with PM/
DM-associated ILD are improvement of current health status
(ie, resolution of symptoms and increased physical activity) and
reduction of future risk (ie, prevention of disease progression
and improved overall prognosis).** The results of this interim
report suggest that tacrolimus-containing immunosuppressive
regimens are well tolerated in patients with PM/DM-associated
ILD, and may address both of these treatment goals. This surveil-
lance is ongoing and longer-term follow-up is planned to further
clarify the clinical utility of tacrolimus in this setting.
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