range, especially in the presence of rheumatoid factor or
cryoglobulins [95,96].

The ISTH-SSC recommended in 2002 that the aCL test
should be replaced by anti-B,GPl and the LA tests [97].
However, the best available evidence indicates that anti-f,GPI
cannot yet be considered a substitute for aCL (Evidence Level
10) [21,22,98]; this committee recommends that aCL continue
to be a laboratory criterion for APS.

To optimize standardization, new reference samples (mono-
clonal antibodies, named HCAL and EY2C9) [99] will be
distributed from the Center for Disease Control and Prevention
to investigators free of charge. They will have to be validated
against existing calibrators, and their specificity, avidity and
stability over time should be monitored. Because these
preparations cannot mirror the heterogeneity present in patient
samples [100], firm recommendations cannot be given at this
time.

igA aCL

The IgA aCL are usually detected together with either IgG and/
or IgM isotypes in patients with APS (Evidence Level II) [101-
103}, and agreement among patients grouped according to aCL
titers for IgA seems lower than those for the other isotypes
[104]. Specificity and standardization considerations for the
other aCL isotypes apply also to the IgA aCL assay. In patients
with collagen disease, IgA aCL associates with thrombocy-
topenia, skin ulcers and vasculitis, indicating a patient
subgroup at risk for specific clinical manifestations (Evidence
Level 11I) [105], and it is highly prevalent in African—American
SLE patients [106]. Hence, this isotype appears to identify
patient subgroups rather than adding diagnostic power. The
committee consents that IgA aCL cannot be considered as a
laboratory criterion for APS.

Anti-B,GPI

By majority?, the committee agreed that IgG and IgM anti-
8,GPI should be included as part of the modified Sapporo
criteria. Anti-B,GPI antibodies are an independent risk factor
for thrombosis (Evidence Level II) [107,108] and pregnancy
complications (Evidence Level I) [109,110], though some
studies deny these associations mainly because of methodolo-
gical differences and lack of standardization [107,108]. Inter-
laboratory variation of anti-B,GPI is better than that found
with the aCL assay for both home-made [111] and commercial
kits [112] (Evidence Level II). The anti-B,GPI assay shows
higher specificity than aCL for APS diagnosis (Evidence Level
1) [21,22,113-115]. In 3-10% of APS patients, anti-3,GPI may
be the only test positive (Evidence Level I) [23,98,116]. The
association of anti-B,GPI with pre-eclampsia and/or eclampsia
in unselected pregnant women who tested negative for aCL

“Consensus was not reached regarding this issue. Two members of the
committee considered that existing evidence does not justify inclusion of
anti-B,GPI as a criterion.
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(Evidence Level I) [109] implies that the inclusion of anti-f,GPI
may also help clarify this pregnancy morbidity.

Methodology and standardization limitations expressed for
aCL also apply for anti-B,GPI [111,112]. Laboratories meas-
uring anti-B,GPI are encouraged to standardize the types of
plates; purity, concentration and source of B,GPIL; and
calibrators and units of measurement [18,112]. Validation of
monoclonal anti-B,GPI [99] antibodies and comparison with
the existing standards is encouraged. High titers of anti-B,GPI
antibodies are associated with high risk of thrombosis, but it is
difficult to define boundaries for medium and high titers at this
stage. Until an international consensus is reached, this
committee proposes a threshold for positive anti-B,GPI
antibodies > 99th percentile of controls. The possible interfer-
ence of cryoglobulins and rheumatoid factors should be
considered in the interpretation of IgM anti-p-GPL. Outside
the context of clinical studies, testing for anti-B,GPI can be
helpful for APS diagnosis, particularly when aCL and LA are
negative and APS is strongly suspected.

igA anti-B,GPl and other ELISAs for aPL detection

Data are inadequate for establishing IgA anti-B,GPI as an
independent risk factor for APS in the absence of other anti-
B.GPI isotypes (Evidence Level III} [117]. IgA anti-B,GPI are
the most frequently detected antibodies in patients in specific
ethnic groups (Evidence Level II) [118,119]. A significant
proportion of IgA anti-,GPI-positive tests has no apparent
association with any clinical manifestation of APS (Evidence
Level 1V). Although a few Evidence Level 1l studies report
association of aPE antibodies with thrombosis and fetal loss
{120,121], experience with these antibodies is inadequate.
Uniform guidelines how to perform the test, units of measure-
ment and control materials do not exist. The committee
concludes that it is premature to recommend that tests for an
aPL other than IgG and IgM anti-B,GPI be included in the
revized-Sapporo criteria.

Antiprothrombin antibodies

Antiprothrombin antibodies detected by ELISA are a hetero-
geneous population including antibodies against prothrombin
alone (aPT-A) and antibodies to the phosphatidylserine—
prothrombin complex (aPS/PT). Data on the clinical associa-
tions of aPT-A are contradictory, and they imply low specificity
of these antibodies for APS diagnosis (Evidence Level II) [122—
127]. A systematic review on antiprothrombin antibodies and
risk of thrombosis in APS failed to reveal an association,
irrespective of isotype, site and type of event, or presence of
SLE [107]. Both the sensitivity and specificity of aPS/PT are
higher than those for aPT-A, whereas 95% of patients with
aPS/PT are also LA positive, suggesting that aPS/PT can also
serve as a confirmatory assay for LA (Evidence Level II); these
results, however, only come from one study [128], and concerns
regarding aPS/PT arise from multivalent antibody binding; the
possibility of measuring antibodies against non-complexed
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phospholipids present in the sample needs to be excluded.
Prospective studies examining the association of aPT-A or aPS/
PT with APS clinical features are still missing. This committee
considers that the inclusion of antiprothrombin antibodies in
the classification criteria for APS is premature.
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Methotrexate-induced lung injury in patients with
rheumatoid arthritis occurs with peripheral blood

lymphocyte count decrease

S Inokuma, H Kono, Y Kohno, K Hiramatsu, K lto, K Shiratori, J Yamazaki, H Nakayama,

H Shoda, Y Tanaka

standard dose for Japanese patients with rheumatoid

arthritis (RA) approved by the National Health Insurance
System is 2-8 mg/week, is still the standard regimen.
However, life threatening adverse reactions to this treatment,
including lung injury, remain to be elucidated in detail.

We treated 11 patients with RA who developed lung injury
during MTX treatment. Their clinical and laboratory features
were examined retrospectively, focusing mainly on the
changes in peripheral blood lymphocyte count.

The 11 patients (three men, eight women) had a mean (SD)
age of 69.8 (7.8) years. All the patients had taken non-steroidal
anti-inflammatory drugs, and nine had received steroids with a
mean {SD) prednisolone dose of 6.6 (2.9) mg/day.

All of them responded well to MTX, when evaluated by
American College of Rheumatology 20 core set.' The dose of
MTX had been increased from 2.8 (1.4} 10 7.1 (3.4) mg/week
during 15.4 (17.8) months. At the onset of respiratory distress
with a fever, plain chest radiography and/or computed
tomography showed ground-glass opacities, mainly from the
middle to upper central lung fields; the findings differed from
those of rheumatoid pneumonitis which usually involves the
periphery and results in structural derangement. The broncho-
alveolar lavage fluid of five patients contained CD4+ T cells
(70.7 (15.1)% of the total cells). No mico-organism was
detected either in lavage fluid or sputum in any of the patients.
Hypoxaemia was severe, with a mean (SD) Pao, of 47.1
(15.2) mm Hg. Serum C reactive protein {CRP) level was as
high as 233 (136) mg/l, and serum B,-microglobulin level was
494 (1.83) mg/l (normal range 0.8-1.7). Three patients
underwent mechanical ventilation, and six received pulsed
steroid treatment; a patient who received both of these
wreatments died 1 month later. After recovery in 10 patients,
the opacides in chest radiography/computed tomography
completely disappeared, and Pao, and serum CRP and §;-
microglobulin levels retumed to normal.

The peripheral blood lymphocyte count was followed
throughout from the start of MTX treatment to after the
recovery from lung injury, and the counts at the start of MTX
treatment, at arthritis remission, at the onset of lung injury, and
after the recovery from lung injury were compared with each
other (fig 1). The count did not change from the start of MTX
weatment (1.91 (0.83)x10°4) to arthritis remission (1.77
{0.69)x10°/1, p=0.293), then decreased in all of the patients
at the lung injury onset (0.56 (0.45)x10%/, p<<0.0001 v arthritis
remission; p<<0.0001 v MTX treatment start}, and re-increased
to preinjury level in 10 patients who recovered (1.96
{1.06)x10°1, p=0.0002 v lung injury onset; p=0.738 v
arthritis remission; p = 0.880 v MTX treatment start). In the
patient who did not recover, the lymphocyte count did not re-
increasc after MTX administration was stopped. Other blood
cell count changes did not correlate with the event.

Pulsed methotrexate {MTX) treatment, of which the

Ann Rheum Dis 2006;65:1113-1114. doi: 10.1136/0ard.2005.045211

The new finding in this study was the significant decrease in
peripheral blood lymphocyte count concurrent with the lung
injury. This observation was in agreement with our previous
study that the lymphocyte count did not change during RA
remission, but decreased only when various adverse reactions
to MTX occurred.” Along with this, the increase in lymphocyte
count in bronchoalveolar lavage fluid, particularly in the count
of CD4+ T cells, in this study and in previous reports,®*
suggests that lymphocytes may participate in the injury. A
high serum level of B,-microglobulin at injury onset might be
relevant to the changes of lymphocytes.

We conclude that a peripheral blood lymphocyte count
decrease in a responder, concurrent with respiratory distress
and fever after receiving MTX dose, strongly suggests MTX-
induced lung injury, and an increase again to the preinjury
level predicts recovery from the injury.

‘We are indebted to Dr Shinzo Tamada, Dr Natsuko Yamamoto, Dr Yuji
Miyakuni, Dr Yutaka Kubo, and Ms Keiko Miyahara for assistance.
This study was supported in part by a grant from the Research
Commitice on Complications and Treatments of Inflammatory
Connective Tissue Diseases from the Ministry of Health, Labour,
and Welfare, Japan.

MTX RA
start remission

Injury
onset

Recovery

Figure 1 Peripheral blood lymphocyte count {10°/1) at the start of
metholrexate freaiment, ot arthritis remission, at lung injury onset, and
after recovery from lung injury. The numbers refer to the individual
patients. Potient 2 eventually died.
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Letters to the Editor

Analyses of ADAMTS13 activity
and its inhibitor in patients with
thrombetic thrombocytopenic
purpura secondary to connective
tissue diseases: Observations in a
single hospital

Sirs,

Thrombotic thrombocytopenic purpuora
(TTP) is a life-threatening disorder charac-
terized by generalized platelet thrombi in
arterioles and capillaries (1, 2). A severe
decrease of a disintegrin and metallopro-
tease with thrombospondin type T motif 13
(ADAMTS13) activity and positive
ADAMTS13 inhibitor have been consid-
ered to be characteristic features of classi-
cal TTP (3. 4). TTP has been described as a
rare but severe complication associated
with connective tissue diseases (CTDs) (5).
In this study, we examined whether patients
with TTP secondary to CTDs have a
decreased ADAMTS13  activity and
ADAMTS13 inhibitor.

Among the number of 1056 patients with
CTDs hospitalized in Department of Allergy
and Immunological Diseases, Tokyo Metro-
politan Komagome Hospital from 1978 to
2004, 12 patients were diagnosed as having

TTP with four or five of the pentad of TTP
(Table I). The incidences of TTP secondary
to CTDs were estimated as follows: 12 of
1056 patients (1.14%) as a whole, 3 of 53
(5.66%) in systemic sclerosis, 2 of 66
(3.03%) in vasculitic syndrome, 5 of 222
(2.25%) in systemic lupus erythematosus, 1
of 65 (1.54%) in myositis, and 2 of 132
(1.52%) in primary Sjogren’s syndrome. All
the patients were female, and none of them
was pregnant. Ten patients had active CTDs.
Anti-phospholipid antibody was detected in
none of the mine patients examined. None of
them received cyclosporine, antimalarial,
ticlopidine, and clopidogrel before the
development of TTP. In one patient, TTP
developed at the diagnosis of CTD, and in
11 patients 0.2 to 16 years (median 1 year)
after the diagnosis of CTDs. The mortality
rates were 58% overall, and 88% and 0% in
patients with and without neurological dis-
orders, respectively.

Among the eight patients whose
ADAMTS13 activity was measured (6, 7),
three had a moderately decreased (3 to
25%), two a mildly decreased (25 to 50%),
and three a normal activity (more than
50%); the ADAMTSI13 inhibitor was
detected at a low titer in only one patients.
In five of the eight patients tested, unusual-

ly-large von Willebrand factor (VWF) mul-
timers were clearly detected, and plasma
VWF antigen levels were markedly high,
ranging from 440% to 1400%.

In the present study, none of our patients
had a severely decreased ADAMTS13
activity. indicating that the pathogenesis of
TTP secondary to CTDs is not necessarily
the same as that of classical TTP. Mannucci
et al. (8) reported that patients with sys-
temic lupus erythematosus and systemic
sclerosis had low but detectable levels of
ADAMTS13 without inhibitor, although
they had no sign or symptom of TTP. On
the other hand, Matsumoto ¢z al. (9) report-
ed that 10 of 43 patients with TTP sec-
ondary to CTDs had a severely decreased
ADMATSI13 activity and its inhibitor was
detected in 13 of 27 patients tested. From
these findings, it appears that a severely
decreased ADAMTS13 activity caused by
its inhibitor is involved in some patients
with TTP secondary to CTDs, but a mildly
to moderately decreased ADAMTS13 level
can be a finding in CTD patients with or
without TTP.

Particularly interesting was the result that
nnusually-large VWF multimers were de-
tected in five of eight patients tested. In
cases of CTDs, the damage of the endothe-

Table 1. Clinical features and measurement of ADAMTS 13 activity, its inhibitor, ULVWEFM, and VWF Ag in patients with TTP secondary to CTDs..

Underlying CTDs
Parient Sex/age  Disease Activity Positive autoantibody’ Treatment TTP treatment Quicome  ADAMTSI13 Inhibitor ULVWFM  VWF Ag
No. (ycars) actvity (%) (BU/mL) (%)
1 F/28 SLE None ANA,DNA PSL 5 mg/day PE, mPSL 64mg/day Recovered NA NA NA NA
dipyridaunole, aspirin
2 F/55 S$S¢.PM  + ANA, DNA, Sci-70, RF PSL 1.4 mg/ke, d-PC  PE, dipyridamole, Died NA NA NA NA
aspirin
3 F/67 S8 NA ANA,RF Non Pl Died NA NA NA NA
4 F/50 MPA + MPO-ANCA, PSL 1.2 mg/kg. CPA  P1 Recovered NA NA NA NA
PR3-ANCA
5 F/74  Si8 + ANA, RF, MPO-ANCA, None PI, PSL 0.8mg/kg Died 70 <05 None 440
PR3-ANCA
6 F/8} 8Sc + ANA None PE, dipyridamole. VCR  Died 20 <0.5 + 500
PSL 1.2ing/kg
7 F/68 GS,MPA + RF, MPO-ANCA, GBM  PSL 1.2 mg/kg, CPA  PE Died 48 <D.5 None 70
8 F/42 SLE.SjS + ANA- ds-DNA PSL 0.8 marke PE Recovered 17 <03 + 560
9 F/25 SLE,SiS + ANA, ds-DNA, RNP PSL 1.2 mg/kg PE Died 26 <.5 + 1400
10 F/48 SLE + ANA, RNP, Sm, §§-A,  PSL 1.2 mg/kg PI Recovered 66 <05 + 560
S8-B
1 F/33 SLE + ANA, ds-DNA, S5-A PSL 1.2 mg/ke PE, M1 Recovered 51 <03 + 680
12 ¥/72 SSc¢ + ANA, Scl-70, SS-A PSL 0.6 mglkg ACE inhibitor Died 10 0.3 None 1000

ADAMTS: a disintegrin and metalloprotease with thrombospondin type I modf; TTP: thrombotic thrombocytopenic purpura; CTDs: connective tissue diseases; ULVWEM: unusu-
aity-large von Willebrand factor multimers: VWF Ag: von Willebrand factor antigen; F: female; SLE: systemic tupus erythematosus; SSc¢: systemic sclerosis; PM: polymyositis:
S3S: Sjogren’s syndrome; MPA: microscopic polyangiitis; GS: Goodpasture’s syndrome: NA: not available; ANA: anti-nuclear antibody; RF: rheumatoid factor; MPO: myeloper-
oxidasc: ANCA: antincutrophil cytoplasmic antibody; PR3: proteinase-3; GBM: glomerular basement membrane; PSL: prednisolone: d-PC: d-penicillamine; CPA: cyclophos-
phamide; PE: plasma exchange: mPSL: methylprednisolone; PI: plasma infusion; VCR: vincristine; ACE: angiotensin converting enzyme

*ANA was measured by immunofluorescent antibody technique, RF by nephelometry, and other awtoantibodies by enzyme-linked immunoassay.
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lium of capillaries caused by angiitis, the
deposition of immune complexes, or certain
drugs may result in a defective utilization of
ADAMTSI13 and the subsequent accumula-
tion of unusually-large VWF multimers in
the circulation. Since a markedly high level
of plasma VWEF antigen observed in our
study appears to reflect a proportional
increase in plasma unusually-large VWF
multimers, it is conceivable that a decreased
enzyme-to-substrate (ADAMTS 13/unusual-
Iy-large VWF multimers) ratio results in an
accumulation of undigested unusually-large
VWEF multimers, leading 10 TTE.
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Recent Advances in the Treatment of Interstitial Lung Disease in Patients

with Polymyoesitis/Dermatomyositis

Hideto Kameda® and Tsutomu Takeuchi

FINAL

Division of Rheumatology/Clinical Immunology, Department of Internal Medicine, Saitama Medical Center, Saitama
Medical University, 1981 Tsujido-machi, Kamoda, Kawagoe, Saitama 350-8550, Japan

Abstract: Interstitial lung disease (ILD) develops in 30-50% of patients with polymyositis/dermatomyositis (PM/DM)
and negatively affects their prognosis. The progression of PM/DM-ILD may be acute, subacute, chronic, or chronic be-
coming acute. The histopathological classification of PM/DM-ILD includes non-specific interstitial pneumonia (NSIP),
organizing pneumonia (OP), diffuse alveolar damage (DAD), and usual interstitial pneumonia (UIP) or mixed variations.
Some patients with acute/subacute interstitial pneumonia (A/SIP), typically with lung histology of OP or cellular NSIP,
respond favorably to corticosteroid treatment, while others do not. Japanese patients with DM, especially those with clini-
cally amyopathic DM (C-ADM) and palmar papules, seem to be at a greater risk of developing fulminant A/SIP with
DAD histology resulting in pneumomediastinum and fatal outcome in a few months. An aggressive combination regimen
including cyclosporine A (or tacrolimus) and cyclophosphamide should be immediately added to corticosteroid treatment
for such patients. Sequential follow-up examination using high-resolution computed tomography (HRCT) of the chest and
careful monitoring for bacterial and viral infections are essential. However, intensive immunosuppression alone may not

be sufficient to contro! fulminant A/SIP, and other therapeutic targets, such as fibroblasts, should be considered.

Key Words: Clinically amyopathic dermatomyositis, diffuse alveolar damage, cyclosporine A, cyclophosphamide

INTRODUCTION - PROGNOSIS OF PM/DM

Polymyositis/dermatomyositis (PM/DM) is a systemic
autoimmune disease which predominantly affects the proxi-
mal girdle muscles [1,2]. The presence of pathognomonic
skin rashes, namely heliotrope rash and Gottron’s papules,
distinguishes DM from PM [1,2], and a minimal set of hall-
mark cutaneous manifestations of DM has been proposed
recently [3].

The differences between PM and DM are more extensive
than the simple presence or absence of diagnostic skin in-
volvements. For example, the frequency and severity of vital
organ involvement and other complications such as malig-
nancies differ between PM and DM, influencing patients’
prognosis. In a series by Marie et al. [4], mortality was ob-
served in 5 out of 41 patients with PM and 12 out of 36 pa-
tients with DM. Strikingly, cancer was the main cause of
death in DM (8 out of 12 patients) while none of 5 patients
with PM died from cancer.

Moreover, interstitial lung disease (ILD) associated with
PM (PM-ILD) and DM (DM-ILD) also exhibits clinical dif-
ferences. A recent report from Japan suggested that patients
with DM-ILD had significantly higher percentages of lym-
phocytes and eosinophils in their bronchoalveolar lavage
(BAL) samples than patients with PM-ILD [5]. Also, DM-
ILD was more refractory to corticosteroid therapy than PM-
ILD, resulting in a poorer prognosis that may be partly re-
lated to histological differences. Diffuse alveolar damage
(DAD) was exclusively found in 3 patients with DM at

*Address correspondence to this author at the Division of Rheumatol-
ogy/Clinical Immunology, Department of Internal Medicine, Saitama Medi-
cal Center, Saitama Medical University, 1981 Tsujido-machi, Kamoda,
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autopsy, while non-specific interstitial pneumonia (NSIP)
was found in 4 out of 5 biopsy samples from patients with
PM-ILD and 3 out of 5 biopsy samples from patients with
DM-ILD [5]. Another report by Danké et al. [6] demon-
strated an apparently more favorable cumulative survival rate
in patients with PM-ILD than in patients with DM-ILD.

A concept of amyopathic DM (ADM) [3,7,8] was de-
scribed a while ago, followed by its extended concept “clini-
cally amyopathic DM (C-ADM)” [3,8]. C-ADM refers to
patients with DM-specific skin disease but no clinical evi- .
dence of myositis with (hypomyopathic DM) or without
(ADM) subclinical evidences of myositis on laboratory, elec-
trophysiologic, or radiographic evaluation [3]. For patients
having features of C-ADM for less than 6 months, the term
premyopathic DM may be adequate [8,9]. In addition to the
above-mentioned papers reporting poor prognosis of patients
with DM vs. PM, several recent studies suggested particu-
larly poor prognosis of patients with C-ADM. Our own ob-
servation agrees with these findings. We examined the sur-
vival of 110 patients with PM/DM who were treated at our
department between 1985 and 2002 (Fig. 1). The overall 5-
year-survival rate of patients with PM/DM was 68%. The
rapidly deteriorating clinical course of patients with C-ADM
(including those with “premyopathic DM” [8]) was most
striking: nearly half (6 out of 14) of the patients with C-
ADM died within 6 months of diagnosis due to respiratory
failure caused by acute or subacute interstitial pneumonia
(A/SIP), which consistently progressed despite aggressive
treatment. More importantly, the outcome of patients with C-
ADM who survived for more than 6 months was excellent.
Among 13 patients with malignancy-associated PM/DM,
lung cancer was the cause of death in 4 patients and gastric,
pharyngeal, colon, bladder, and ovarian cancer was the cause
of death in 1 patient each. ILD and infection was the cause
of death in 4 cases each out of 32 patients with classical DM

© 2006 Bentham Science Publishers Ltd.
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Fig. (1). Camulative survival rate after diagnosis of PM/DM.

Patients with PM/DM were classified as follows. First, 13 patients with malignancy (2 patients with PM and 11 with DM; a thick broken
line) were extracted. Then, 33 patients (15 patients with PM and 18 with DM) with an overlapping diagnosis of systemic lupus erythemato-
sus, systemic sclerosis (scleroderma), or theumatoid arthritis were classified (a thin broken line). C-ADM patients were enrolled accord:-

the criteria proposed by Sontheimer (a thick solid line) (3). Patients diagnosed as having mixed connective tissue disease were not in:

in the study because most of these patients only had modest myopathy, while the manifestations of systemic lupus erythematc
scleroderma were more prevalent. Classical PM (n=18) and classical DM (n=32) are represented as a fine dotted line and a thin soli.. .

respectively.

and 3 cases each out of 33 patients with overlap syndrome.
Obviously, the risk of fatal infections increases with the de-
velopment of ILD, which consequently requires aggressive
immunosuppressive therapy. Nevertheless, infection was not
considered -as the primary cause of death in any of the pa-
tients with C-ADM. Thus, ILD is an important factor that
adversely influences the prognosis of patients with PM/DM,
especially those with DM.

RACIAL DIFFERENCES

Japanese patients with DM appear to be at a greater risk
of developing ILD than DM patients from other ethnic
groups. Indeed, about 50% of Japanese patients with PM/DM
develop ILD during the course of their disease [10] whereas
only ~30% of Caucasian patients with PM/DM develop ILD
{11-13]. Furthermore, a disproportionately large number of
cases of fatal A/SIP have been reported among Japanese
patients with C-ADM [3,8,14]. This devastating and fuimi-
nant condition is currently an issue of great concern in this
country [15,16], although only successfully treated cases
tend to be reported.

Japanese patients with diseases other than PM/DM also
seem to be at a greater risk of developing ILD, often result-
ing in a fatal outcome. For instance, gefitinib-induced AIP
occurs at a markedly higher rate in Japan than in Western
countries [17]. Leflunomide-induced ILD rarely develops in
Western countries (~ 0.02%), but as many as approximately
1.1% of Japanese patients who receive leflunomide develop
ILD, often resulting in a fatal outcome [18,19]. Genetic stud-
ies, including the analysis of single nucleotide polymor-
phisms, are needed to explain these racial differences in sus-
ceptibility.
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PATHOGENESIS AND SUBTYPES OF ILD IN PM/DM

Although the pathogenesis of ILD in PM/DM is largely
unknown, autoimmune processes are likely to be involved.
The prevalence of ILD is associated with the presence of
autoantibodies against Jo-1 (histidyl) and other aminoacyl
transfer RNA synthetase (tRNAS) in the serum of patients
[10,20]. In addition to the fact that certain HLA genes, such
as the HLA-DRB1*0301 alleles in Caucasian patients [21]
and the DRB1*0803 allele in Japanese patients [22], are
associated with PM/DM, the HLA-DRB1*03-DQA1*05-
DQB1*%02 haplotype is strongly associated with ILD, irre-
spective of the myositis subtype or the presence of anti-
tRNAS antibodies in Caucasian patients with PM/DM living
in the UK [23].

Cytotoxic T cells are thought to invade muscle fibeil
expressing major histocompatibility complex (MHC) cla:s ¥
antigens in PM, leading to the necrosis of muscle fibers ».:x
the perforin pathway [21,24]. In contrast, microangiopati:c
endomysial ischemia resulting from the activation of the
complement system is predominant in patients with DM
[21,24]; thus, DM is associated with manifestations that sug-
gest vasculitis, including palmar or finger lesions, intestinal
perforations and, possibly, pneumomediastinum {25,26].

The clinical courses of patients with ILD associated with
PM/DM can be categorized into 4 groups: 1) A/SIP with
rapid deterioration within a month (acute) or within 2-3
months (subacute); 2) chronic progression of pulmonary
fibrosis causing non-productive coughing, breath-shortening
upon exertion, and occasionally leading to respiratory failure
after more than 6 months; 3) acute or subacute exacerbation
of chronic ILD that is recurrent in some cases; and 4) asymp-
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tomatic JLD detected in a milder form by radiographic ex-
aminations or pulmonary function tests in the absence of
clinically apparent signs and symptoms throughout the ob-
servation period.

The American Thoracic Society/European Respiratory
Society (ATS/ERS) international multidisciplinary consen-
sus classification is usually used for the classification of idio-
pathic interstitial pneumonias (ITP) [27]. However, whether
PM/DM-ILD resembles IIP remains debatable. In general,
biopsies are performed using video-assisted thoracic surgery
(VATS), and NSIP is the most prominent histological diag-
nosis, followed by organizing pneumonia (OP) and DAD
[10,21,28,29]. Usual interstitial pneumonia (UIP) is rare,
especially when the diagnosis is made according to the ATS/
ERS consensus. A diagnosis of DAD is usually confirmed at
the time of autopsy. Histological examinations are limited
due to the following reasons: 1) timely biopsy specimens
(obtained upon acute exacerbation, for example) are not eas-
ily available; 2) the histological findings may change spon-
taneously or in response to treatment, and repeating biopsies
is difficult; and 3) the histological findings may consist of
the overlapping features of two or more patterns (typically
NSIP and OP, or NSIP and UIP).

Recently, a new histologic pattern of acute/subacute lung
injury, acute fibrinous and organizing pneumonia (AFOP),
has been proposed [30]. The histopathologic features of
AFOP include dominant findings of organizing intra-alveolar
fibrin, organizing pneumonia and a patchy distribution. The
mortality rate of AFOP is reported to be 50%, similar to that
of DAD. Since one patient with PM was included among 17
reported cases of AFOP, this histologic pattern should be
taken into consideration when diagnosing PM/DM-ILD.

BAL specimens can be obtained from most patients with
PM/DM-ILD. However, relationship between BAL findings
and a diagnosis of PM/DM or the histological patterns of
surgical lung biopsy specimens has not been well defined.
Nevertheless, it has been reported that neutrophilia [13] and
an elevated CD4+CD25+ T cells count [31] in BAL fluid
may predict a poor response to corticosteroid treatment. No
significant differences in the CD4/CD8 T cell ratios obtained
from BAL fluids were observed between patients with PM
and those with DM [32].

THERAPEUTIC AGENTS FOR PM/DM-ILD

In view of its rapid and relatively valid efficacy, high-
dose corticosteroid therapy (1 mg/kg/day of prednisolone
equivalent) is a mainstay of treatment for PM/DM-ILD.
However, primary or secondary failure is not uncommon in
patients receiving corticosteroid monotherapy, and immuno-
suppressive agents or alternatives should be added to the
therapeutic regimens of these patients [33]. Although
azathioprine (AZ) and methotrexate (MTX) are typically
used for the treatment of corticosteroid-resistant myositis
[21,34,35], the efficacy of such regimens for PM/DM-ILD
has not yet been established; indeed, the use of MTX for ILD
is very limited because of potential lung toxicity, as demon-
strated in patients with rheumatoid arthritis [36,37].

The efficacy of cyclosporine A (CsA) in patients with
PM/DM-ILD was first reported by Gruhn et al. in 1987 [38].
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A nationwide survey conducted in Japan concerning the use
of CsA for the treatment of ILD associated with collagen
diseases revealed that 7 out of 13 DM patients with A/SIP
responded favorably to CsA treatment [39]. In another 4 pa-
tients with steroid-resistant ILD associated with DM, includ-
ing 3 C-ADM patients, CsA treatment with a serum trough
level of 160-200 ng/ml was effective [40]. Several subse-
quent reports have indicated that CsA should be used early
during the course of ILD to obtain a favorable response [41-
44]. Recently, another calcineurin inhibitor, tacrolimus
(FK506), has been reported to be an effective and tolerable
treatment for patients with PM/DM-ILD, especially those
positive for anti-tRNAS antibodies [45,46].

Cyclophosphamide, especially when used as intravenous
pulse therapy (IV-CYC), is the drug of choice for the treat-
ment of various lung diseases, including PM/DM-ILD
[13,33,47-49]. In one study, a total of 10 patients with pro-
gressive PM/DM-ILD were treated with IV-CYC, and expe-
rienced some functional improvement [13]. However, most
of the patients were positive for anti-Jo-1, similar to the 5 out
of 7 patients reported by Meyer et al. [48], suggesting that
treatment with tacrolimus might also have been effective
[46]. Very recently, Yamasaki ef al. reported 17 patients
with PM/DM-ILD who had been treated with IV-CYC (300-
800 mg/m?) [49]. The pulmonary function and HRCT find-
ings improved in more than half of these patients.

Some patients with PM/DM (almost exclusively DM)
develop fulminant A/SIP, which is rapidly progressive and
fatal despite intensive treatment with corticosteroids, CsA,
and IV-CYC [15,50,51]. The histologic patterns of lung bi-
opsy specimens obtained from these patients typically re-
vealed DAD, although fibrotic NSIP was also occasionally
seen. Therefore, we conducted a pilot trial of combined im-
munosuppressive therapy using high-dose corticosteroids,
10-30 mg/kg of IV-CYC every 3-4 weeks, and 2-4 mg/kg/
day of CsA to improve the survival rate of such patients,
rather than determining which single immunosuppressive
agent might be more effective [16]. The rationale for the
combined use of CsA and IV-CYC is based on the fact that
CsA is a selective T-cell inhibitor whereas IV-CYC mainly
suppresses B-cell functions [52]. As a result of this combina-
tion therapy regimen, the survival rate of patients with A/SIP
associated with DM improved from 25% by conventional
therapy (sequential use of immunosuppressive drugs) to
50%. The survived patients have been doing well without
respiratory symptoms thereafter. However, other patients
died from respiratory failure within a few months, despite
aggressive combination therapy initiated at a very early stage
of the disease in most of the cases, as demonstrated by chest
high-resolution computed tomography (HRCT) images ob-
tained at the commencement of the combination regimen

(Fig. 2).

TREATMENT AND MANAGEMENT OF INDIVID-
UAL PATIENT WITH PM/DM-ILD

The decision to treat a patient with PM/DM-ILD should
be based on the extent and the speed of progression of the
disease. Treatment may be postponed if the ILD is localized
and non-progressive, typically an asymptomatic condition. In
patients with chronic ILD, in whom the histological pattern
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Survived
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Died

Fig. (2). Representative chest CT images of patients with A/SIP at the commencement of a combination treatment regimer

prised of high-dose corticosteroids, CsA and IV-CYC.

Initial chest CT images from patients who survived (left) and died (right) are shown. Subpleural consolidation and linear/reticular «,
were predominant findings, even in most of the patients who eventually died of respiratory failure. It appears that initial chest CT image. :ic

not particularly helpful in predicting prognosis.

is likely to be UIP, the administration of 0.5 mg/kg/day of
prednisolone or equivalent, and either 1-3 mg/kg/day of AZ
or 1-2 mg/kg/day of CYC, is recommended according to the
international consensus statement for the treatment of TIP [53].
The administration of CsA or tacrolimus may also be tried.

For patients with A/SIP, including the acute exacerbation
of chronic ILD, high-dose corticosteroids treatment should
be included in the therapeutic regimen. If OP is confirmed
by surgical biopsy or strongly suggested based on the results
of HRCT, an additional immunosuppressant therapy is not
essential. If DAD is apparent or very likely, the combination
regimen should include the administration of high-dose cor-
ticosteroids, CsA (or tacrolimus), and (IV-) CYC.

Most patients with PM/DM-ILD are likely to have NSIP.
The treatment strategy in these patients depends on the der-
matological features, the predominance of fibrosis (celiular
vs. fibrotic NSIP), and the rate of progression. We identified
some characteristic clinical features of DM patients who
developed A/SIP [16]: 1) milder myositis, in terms of either
the absence of muscle weakness or a serum CK level less
than twice the value of the normal upper limit; 2) the pres-
ence of heliotrope rash and Gottron’s papules/signs; 3) the
presence of palmar papules; 4) the presence of fever; and 5)
negative test results for serum antinuclear antibodies and
anti-Jo-1. Since 14 out of 22 DM patients with A/SIP died in
that study [16], these factors, as well as the presence of
pneumomediastinum, may indicate not only the presence or
development of A/SIP, but also a fatal outcome. Recently,
Selva-O’Callaghan er al. reported that S5 out of 81 patients
with PM/DM had devastating AIP with histology of DAD
complicated by pneumomediastinum and an unfavorable
outcome [51]. Tests for anti-tRNAS antibodies were nega-
tive in these patients. In this context, the recent identification
of autoantibodies against a 140-kD polypeptide, CADM-140,

90

in Japanese patients with C-ADM is very interesting [54].
Rapidly progressive ILD developed in 4 (50%) of 8 patients
with C-ADM who were positive for anti-CADM-140.

We prefer the use of a combination regimen comprised of
high-dose corticosteroids and a T-cell-inhibitor (CsA or tac-
rolimus) as the initial therapy for patients with (or ILD sug-
gestive of) NSIP who do not have the risk factors related to a
fatal outcome mentioned above, especially PM patients with
(or seem to have) cellular NSIP complications. For patients
with (or with ILD suggestive of) fibrotic NSIP complica-
tions, we prefer IV-CYC over CsA/tacrolimus; this prefer-
ence is partially based on our experience with scleroderma
lung disease, which typically has histology of fibrotic NSIP.
Substantial evidence suggests that CYC is better at preserv-
ing lung function and promoting survival than other irmv:-
nosuppressants in this condition [33,55]. However, another
immunosuppressant is immediately added to the treatment
regimen if the A/SIP is refractory to the initial therapy. After
the initiation of a combination regimen including CsA/tacro-
limus and (IV-) CYC, the dosage of corticosteroids should
be tapered as soon as possible to avoid serious infections.

QOur preliminary analysis on the relationship between the
peripheral total leukocyte counts after IV-CYC treatment and
clinical response suggested that an intensified dose of IV-
CYC to reduce the leukocyte count by 50% may be associ-
ated with a better response to the combination therapy. These
findings may be consistent with a recent report on the suc-
cessful treatment of rapidly progressive ILD in a DM patient
who underwent an autologous peripheral blood stem cell
transplantation. In this patient, 4 g/m* of IV-CYC was ad-
ministered followed by the administration of granulocyte
colony-stimulating factor to mobilize hematopoietic stem
cells and progenitor cells into the peripheral blood [56].
High-dose IV-CYC (50 mg/kg/day x 4 days) was adminis-



Recent Advances in the Treatment of Interstitial Lung Disease

tered as a pretransplant conditioning regimen before the in-
fusion of autologous CD34+ cells. Therefore, we must de-
termine an optimal dosage of IV-CYC, balancing its efficacy
and safety. In that sense, the proceedings of the ASTIS
(Autologous Stem Cell Transplantation International Sclero-
derma), which was launched in 2001, may be of great inter-
est [57]. In the ASTIS trial, the efficacy and safety of
autologous hematopoietic stem cell transplantation was
compared with the administration of IV-CYC (750 mg/m?).

We recommend, as much as possible, that serial HRCT
of the chest be performed to 1) confirm the diagnosis, 2)
clarify the mode of ILD progression [58-60], and 3) rule out
the presence of opportunistic infections. Importantly, the
chest CT findings obtained at the time of the commencement
of the combined immunosuppressive therapy were typically
not severe, even in patients who eventually died of respira-
tory failure within a few months (Fig. 2). Therefore, the ini-
tial CT findings do not seem to predict patients’ prognosis. It
is noted that HRCT images do not always represent the ac-
tual extent and severity of A/SIP, as is frequently the case in
sarcoidosis. Biopsy specimens obtained from regions that are
apparently normal on HRCT images may reveal the exis-
tence of considerable interstitial pneumonia. Thus, the extent
and severity of ILD should be evaluated using multiple mo-
dalities including arterial blood gas examinations, pulmonary
function tests, and gallium scanning. Interestingly, A/SIP
tends to develop at about the same time as the onset of DM
and rarely relapses in surviving patients who are followed
for several years [16].

alveolar
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Aspiration pneumonia and infections with opportunistic
organisms, including Candida species, Aspergillus species,
tuberculous or non-tuberculous Mycobacteria, Pneumocystis
jirovecii (formerly Pneumocystis carinii), and cytomegalovi-
rus, occur frequently during the course of PM/DM [61].
Thus, serum levels of B-D-glucan should be regularly moni-
tored, sputum samples should be cultured regularly, and po-
lymerase chain reaction (PCR) analyses for the detection of
Pneumocystis jirovecii in sputum and to determine the copy
number of cytomegalovirus in whole blood should be regu-
larly performed. Trimethoprim-sulfamethoxazole for pre-
venting Pneumocystis jirovecii pneumonia should be rou-
tinely given to tolerable patients receiving combined immu-
nosuppressive therapies.

FUTURE DIRECTIONS

As discussed above, some cases of ILD associated with
DM are resistant to treatment with corticosteroids and im-
munosuppressant, and the use of immunosuppressive agents
is inevitably accompanied by an increased risk of serious and
life-threatening infections. Therefore, further therapeutic stra-
tegies targeting other cells or molecules are desirable (Fig.
3). Complements, inflammatory cytokines and chemokines
are likely to be involved in the pathogenesis of PM/DM-ILD.
Intravenous immunoglobulin G has been shown to attenuate
complement amplification [62]. Antibodies against comple-
ment components, like C5a, may be effective, as suggested
by encouraging results in patients with antiphospholipid
syndrome [63]. Inflammatory cytokines should be inten-

macrephage neuntrophil
o . = . # superoxide production
#TNFa produ # proteinase secretion endothelial cell
2:;;?;"’6‘;;, # ehemokine pro "“""‘g’CM # anthrombosis
cell type 2 \ -
2 3 inrm
# antig tati \
# 390525;;;%8” e # procoagulant and
alveolar anti-firinolytic state
epithelial fibrohlast
celltype1 - # myofibroblast differentiation
# TGF-8 production i migration :fng gghﬁe{aﬁm
# : # provision secretion
apoptosis # angictensin li secretion
Iymphocyte
# yrophokine production
# aubantbody production
# complement activation

Fig. (3). Predicted molecular mechanisms and possible therapeutic targets of PM/DM-ILD.

Although the contribution of each aspect probably differs among the various histological types and phases of PM/DM-ILD, many of the cell
types shown here are likely to be involved in the development and progression of PM/DM-ILD. Autoimmune responses and the subsequent
interstitial infiltration of lymphocytes, mostly CD8+ T lymphocytes, are known to occur. Increased apoptosis of alveolar epithelial cells and
delayed re-epithelialization may result in the formation of fibrin clots and a provisional matrix, initiating the proliferation of fibroblasts. The
activation of endothelial cells and leukocytes perpetuates inflammation and consequently leads to further fibrotic progression. Any of these
cells could serve as therapeutic targets in the treatment of PM/DM-ILD; more importantly, simultaneous control of many aspects seems to be
essential for overwhelming the persistent inflammation. ECM: extracellular matrix.
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sively studied as molecular targets to control ILD. Interferon
gamma-1b did not show any beneficial effects in a well-
defined placebo-controlled trial in patients with IIP [64].
Efthimou et al. reported the efficacy of tumor necrosis factor

(TNF) inhibitors in the treatment of resistant PM/DM [65]. -

Five patients with PM were treated with etanercept, a re-
combinant soluble human TNF receptor fusion protein, and 3
patients with DM were treated with etanercept, infliximab (a
chimeric anti-TNFa monoclonal antibody), or both etancer-
cept and infliximab (one patient received each treatment).
Four of 5 PM patients and 2 of 3 DM patients showed a fa-
vorable response, although the effects on the pulmonary in-
volvement were not described.

Myofibroblasts may be another interesting target because
they behave like kidney mesangial cells in terms of their
migration and proliferation in response to growth factors,
such as platelet-derived growth factor (PDGF) and trans-
forming growth factor § (TGF-B) [66]. Thus, they play an
important role in inflammation and subsequent fibrotic proc-
esses in ILD, just like mesangial cells do in glomerular in-
flammation. Furthermore, PDGF is likely to be a key mole-
cule in the perpetuation of inflammation [66]. Very recently,
we reported that imatinib mesylate inhibits the activation and
proliferation of rheumatoid synovial fibroblast-like cells in-
duced by PDGF stimulation [67]. Therefore, this kind of
approach may also be promising for the treatment of PM/
DM-ILD. In addition, another anti-fibrotic agent, pirfeni-
done, has been shown to effectively stabilize the lung func-
tion of IIP patients [68].

Endothelial damage might also be involved in the patho-
genesis of PM/DM-ILD based on the increased blood levels
of endothelin-1, thrombomodulin, and plasminogen activator
inhibitor-1 in PM/DM patients with ILD, compared with
those in patients without ILD; these measures were well cor-
related with TGF-B [69].

Thus, treatment strategies for other systemic autoim-
mune/theumatic diseases, such as systemic sclerosis and
systemic lupus erythematosus, may be applied to PM/DM-
ILD. In this context, rituximab, an anti-CD20 chimeric anti-
body, was shown to improve myositis as well as lung func-
tion in patients with PM/DM [70]. Because rituximab is
promising for the treatment of rheumatoid arthritis and sys-
temic lupus erythematosus, this biologic agent might also be
used as a first-line therapy for PM/DM-ILD in the near fu-
ture.
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