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ABSTRACT. Objective. Interstitial lung disease (ILD) is a major component of the antisynthetase syndrome, but

quantitative data on longterm pulmonary outcome in antisynthetase syndrome are limited. In this
study, the main aims were to compare pulmonary function tests (PFT) and the 6-min walking distance
(6MWD) between patients with antisynthetase syndrome and healthy sex- and age-matched controls,
to evaluate the extent of ILD by lung high-resolution computed tomography (HRCT), and to assess
correlations between PFT measures and ILD extent.

Methods. Concurrent PFT and 6MWD were performed in 68 patients with antisynthetase syndrome
and their individually matched controls. Additionally, in the patients, the extent of ILD was determined
in 10 HRCT sections, expressed as percentage of total lung volumes.

Results. Median disease duration in the antisynthetase syndrome cohort was 71 months. Compared
with the matched controls, the patients with antisynthetase syndrome had mean 28%, 27%, and 53%
lower absolute values of forced vital capacity (FVC), forced expiratory volume in 1 s, and DLCO
(p <0.001). Mean difference in 6 MWD between patients and controls was 116 m (p <0.001). Median
extent of ILD by HRCT was 20% (range 0—73) and correlated with FVC and DLCO. Pulmonary
outcome did not differ between Jol and non-Jo1 subsets.

Conclusion. To our knowledge, this study is the first to demonstrate a highly significant difference in
PFT between patients with antisynthetase syndrome with 6 years of followup and healthy controls.
DLCO displayed the highest difference with mean 53% lower value in the patients. FVC and DLCO
correlated significantly with ILD extent, indicating these variables as appropriate outcome measures
in antisynthetase syndrome—associated ILD. (J Rheumatol First Release April 1 2016; doi:10.3899/

jrheum.151067)
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The antisynthetase syndrome was first described in patients
with polymyositis (PM) or dermatomyositis (DM)!, but has
also been identified in patients without clinical myositis~.
Antisynthetase syndrome is defined by the presence of an
antiaminoacyl-t-RNA synthetase (aaRS) antibody and
distinct clinical features including arthritis, Raynaud pheno-
menon, fever, mechanic hands, myositis, and interstitial lung
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disease (ILD). Eight anti-aaRS antibodies have been
identified, the most common being anti-Jol, present in
15%-30% of all patients with PM/DM®*. Previous studies
have described ILD in 67%—-100% of patients with antisyn-
thetase syndrome, and it appears that the accumulated
frequency of ILD in antisynthetase syndrome increases over
time’. Risk factor analyses indicate that ILD is a major deter-
minant of morbidity and mortality in the syndrome®7-8,
Further, severity of dyspnea and isolated ILD at diagnosis are
2 of the factors found to be associated with poor outcome in
antisynthetase syndrome; the others are older age, diagnostic
delay, and positive anti-SSA antibodies!011-12.13.14,

Even though available evidence suggests that ILD is a
major component of antisynthetase syndrome, only a few
studies have assessed pulmonary outcome quantitatively.
Johnson, et al compared pulmonary outcome between 41
patients with antisynthetase syndrome and 36 patients with
anti-aaRS—negative myositis and ILD. With a mean followup
of 28 months, they found a significantly lower forced vital
capacity (FVC) and higher total computed tomography (CT)
score in Jo1-positive patients compared with anti-aaRS—nega-
tive patients'>. Some studies indicate that patients with
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antisynthetase syndrome with non-Jol antibodies (i.e.,
non-Jol antisynthetase syndrome) have a poorer pulmonary
outcome compared to the Jol-positive patients'®!7, but in a
study from France, there was no difference in the pulmonary
function test (PFT) results between Jol and non-Jol patients
with antisynthetase syndrome'8. The latter study did,
however, show that the non-Jol patients had lower
pulmonary remission rates and higher CT fibrosis scores after
> 18 months of followup than did the anti-Jol—positive
patients'8. Recently, another group from France assessed total
ILD extent by CT in 26 patients with antisynthetase
syndrome with > 12 months of followup, and found no
difference between anti-Jo1 and PL-12—positive patients!.

Altogether, there appears to be substantial knowledge gaps
on longterm pulmonary outcome in antisynthetase syndrome.
To our knowledge, there is no study comparing pulmonary
function between patients with antisynthetase syndrome and
healthy, individually matched control subjects. Further, little
is known about the correlations between PFT and the ILD
extent by high-resolution CT (HRCT). Hence, the aims of
our study were to (1) assess PFT and the 6-min walking
distance (60MWD) in a cohort of largely unselected patients
with antisynthetase syndrome and matched controls, and
retrospectively evaluate PFT changes from baseline to study
inclusion in the antisynthetase syndrome cohort; (2) evaluate
correlations between PFT variables, especially FVC, and the
extent of ILD by concurrent HRCT examinations; extent of
ILD and FVC were selected because these 2 variables were
suggested as core domains in clinical trials with connective
tissue disease (CTD)-associated ILD?’; and (3) evaluate any
possible differences in pulmonary outcome between the Jol
and non-Jol patients.

MATERIALS AND METHODS

Study population. The Oslo University Hospital (OUH) antisynthetase
syndrome cohort is a single referral center cohort that by 2011 included 96
patients with positive aaRS antibodies, ILD defined by the American
Thoracic Society (ATS) criteria?!, and/or probable or definite PM/DM
according to the Bohan and Peter criteria?2. The OUH antisynthetase
syndrome cohort is largely unselected because it includes all the patients
with antisynthetase syndrome identified in the population-based myositis
cohort from Southeast Norway?3. Our current study was performed between
September 2011 and June 2014, including 68 of the 70 patients with antisyn-
thetase syndrome who were alive by September 2011 (2 patients declined
participation). Disease duration was defined as time from diagnosis to date
of examination. Sex- and aged-matched healthy controls were randomly
collected in a 1:1 proportion from the National People Register of Norway
for 67 of the 68 patients (no match was found for a patient born in 1933).
The controls were contacted by regular mail. If a positive response to partici-
pate was received, they were asked about their physical status, including any
medication, and the possibility to walk > 1 km without any discomfort. No
history of cardiovascular disease was accepted, but preventive doses of blood
pressure treatment, statins, and low doses of aspirin were allowed. The study
was approved by the regional committee of health and medical research
ethics in Southeast Norway.

Serum antibody assays. Serum antihistidyl-t-RNA synthetase (Jol) and
anti-SSA autoantibodies were detected by automated ELISA (EliA, Phadia).
Four additional anti-aaRS [anti-threonyl- (PL-7), anti-alanyl- (PL-12),

anti-glycyl-, and anti-isoleucyl-] were detected by a line blot assay (Euroline
Myositis kit, Euroimmune Laboratory).

Pulmonary function and ILD onset. PFT included dynamic spirometry and
gas diffusing capacity. All tests were performed according to the
ATS-European Respiratory Society (ERS) task force guidelines using the
Vmax V6200 automated system (SensorMedics, VIASYS Respiratory Care
Inc.)?*%. Recorded variables were the FVC and the forced expiratory
volume in 1 s (FEV1). Gas diffusing variables were the transfer factor for
carbon monoxide (DLCO) and DLCO divided by alveolar volume
(DLCO/VA). Values were expressed in absolute figures and as percentage
of predicted normal values. Reference values were those recommended by
the ERS20. Data on baseline PFT for the antisynthetase syndrome group were
collected by manual chart review. Onset of ILD was defined as acute or
gradual according to Tillie-Leblond, et al?’.

Six-minute walking distance. The 6 MWD was performed on a flat walking
lane of 35 m and according to the ATS guidelines?s.

Acquisition and review of CT images. Volumetric multidetector CT was
performed in the supine position during breath-holding and deep inspiration
with supplementary scans in the prone position when necessary. The images
were reconstructed at 1-1.25 mm section thickness with 10-mm intervals
and at 2.5-mm section thickness reformatted in 3 planes. Three chest radiol-
ogists blinded to the patient’s condition reviewed the images in consensus
and in random order. The observers evaluated the presence and extent of
ILD including findings such as reticular pattern, ground-glass opacities,
airspace consolidations, parenchymal bands, subpleural curvilinear lines,
and traction bronchiectasis?. Reticular pattern was classified into 3 grades:
(1) a fine intralobular pattern without evident cysts, (2) a pattern with
predominant small cysts involving air spaces <4 mm in diameter, and (3) a
pattern with larger cysts involving air spaces > 4 mm>". Different patterns
of ILD usually coexisted, but were not specifically diagnosed. The ILD
changes were reviewed by 2 different methods: (1) area measurements were
done precisely by drawing a freehand region of interest on the Picture
Archiving and Communication System screen to score overall extent of ILD
on 10 CT sections evenly spaced throughout the lung, and relating this to the
total lung volume. The results were expressed as percent ILD of total lung
volume?'; and (2) total ILD score was determined by assessing abnormalities
consistent with ILD in 8 zones, 4 for each lung. The extent of involvement
was evaluated independently for each zone, and each zone was assigned a
score (0-10) based on the percentage of lung parenchyma that showed
evidence of ILD. Total ILD scores were calculated by adding up scores from
the 8 lung zones for each patient, giving a maximum score of 803!,

Myositis and arthritis activity. A patient had ongoing myositis if 2 out of 3
of the following tests were positive: (1) elevated creatine kinase level > 2 x
upper limit of normal, (2) presence of muscle edema in muscle magnetic
resonance imaging, and (3) reduced muscle strength evaluated with the
manual muscle test (MMT) on 14 muscles as by Kendall, et al*2. Ongoing
arthritis was evaluated clinically by the principal investigator (HA).

Statistical analyses. SPSS version 22.0 (SPSS) was used for statistical
analyses. Descriptive data were reported as mean and SD in normal
distributed variables and median with range in non-normal distribution.
Differences in continuous variables were tested with the Student t test for
normally distributed variables and the Mann-Whitney U test for non-
normally distributed data. The chi-square test was used to detect association
between categorical variables. Correlations between FVC, DLCO, and extent
ILD were detected by Pearson correlation. Estimates of the effects of various
clinical manifestations on FVC%, DLCO%, and extent ILD% were
performed by linear regression analyses. Statistical significance was defined
as p <0.05.

RESULTS

Characteristics of the total antisynthetase syndrome cohort
and the antisynthetase syndrome study cohort. By September
2011, the total antisynthetase syndrome cohort included 96
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patients; 70 were alive and 26 were dead. Except for higher
age at diagnosis and lower frequency of mechanic hands in
the dead, there were no differences in demographics and
clinical characteristics between the living and dead patients
(Supplementary Table 1, available online at jrheum.org).

All the 70 patients who were alive by September 2011
were asked to participate in our current cross-sectional
comparative study. Two patients declined. Hence, the antisyn-
thetase syndrome study cohort included 68 patients (53 with
anti-Jol antibodies, 6 anti-PL-7, and 9 anti-PL-12). Median
disease duration at inclusion was 71 months (6-362). Clinical
ILD was evident in 66 out of 68 of the patients, 10 of whom
had an acute onset of ILD. Seventy-seven percent had been
diagnosed with myositis. Polyarthritis was diagnosed during
disease course in 15 of the patients with antisynthetase
syndrome (3 with an erosive type), and mono/oligoarthritis
in 9. At the time of study inclusion, 17 patients had findings
compatible with active myositis and 20 had arthritis by
clinical examination.

Medical treatment of the antisynthetase syndrome study
cohort. At the time of diagnosis, 66 out of 68 patients
received intravenous and/or oral steroids as induction
therapy. Additional treatments were given during the disease
course in > 95% of the patients, mostly cyclophosphamide,
azathioprine (AZA), or methotrexate (MTX). Further, 24 of
the 68 patients had received at least 1 cycle with rituximab
(RTX). Two patients had never been treated with immuno-
suppression. At study inclusion, 58 of the 68 patients were
receiving maintenance therapy with oral steroids, 10 received
= 10 mg of prednisone/day and 48 received < 10 mg of
prednisone/day. Eleven patients were receiving steroid
monotherapy. Other drugs used for maintenance were AZA
(n=27), mycophenolate (n = 14), MTX (n =5), cyclosporine
(n=3), tacrolimus (n = 1), and RTX (n = 1). Six patients were

not receiving any medical therapy. Overall, each patient had
been treated with a median of 2 disease-modifying drugs
before the ongoing treatment (range 0-8).

Pulmonary function test. Data on FVC, FEV1, and DLCO
were retrievable in 67, 66, and 63 patients, respectively. Four
patients were not able to perform the DLCO test because of
severe lung involvement. Compared with the matched
controls, the antisynthetase syndrome group had mean 28%,
27%, and 53% lower values for FVC, FEV1, and DLCO,
respectively (p <0.001; Figure 1). The results of FVC,FEV1,
DLCO, and DLCO/VA are seen in Table 1. Smoking habits
did not differ between patients (9 smokers) and controls (14
smokers; p < 0.237). There was no significant difference
between baseline and followup PFT data in the antisynthetase
syndrome group: mean FVC was 79% at baseline and 83%
at followup, mean FEV1 was 74% versus 79%, and mean
DLCO was 58% versus 62%.

In a univariable and multivariable linear regression model,
FVC% at study inclusion was associated with disease
duration and anti-SSA. The same was seen for FEV% (data
not shown), but not for DLCO% (Supplementary Table 2,
available online at jrheum.org). No correlation between
FVC% and MMT was found.

Six-minute walking distance. The 59 out of 68 patients who
were able to perform the 6B MWD walked a mean distance of
543 m (SD 113), a mean of 116 m shorter than the 659 m (SD
69) walked by the controls (p < 0.001; Table 1). Of the 9
patients who did not perform the walking test, 5 patients had
arthritis, 2 had severe lung involvement, and 2 were wheel-
chair bound. For 1 patient, there was no available test result.
No significant difference in the 6MWD was seen between
the Jol and non-Jol group (Table 1). In the antisynthetase
syndrome group, the 6MWD correlated significantly with
FVC (p < 0.01) and DLCO (p < 0.01), but not with ILD

Table 1.Overview of demographics and pulmonary involvement in the antisynthetase syndrome cohort and the matched controls. Values are mean (SD) unless

otherwise specified.

Characteristics

Antisynthetase Syndrome vs Controls

Antisynthetase Syndrome Subset Analyses

Antisynthetase Syndrome, Controls, n = 67 p Jol,n=53 PL-7/-12,n=15 P
n=068

Age at diagnosis, yrs 47 (13.8) NA 48 (13.9) 43 (12.8) NS
Disease duration, mos, median (range) 71 (6-362) NA 76 (6-362) 35 (7-230) <0.004
Acute-onset ILD, n/N (%) 10/66 (15) NA 6/51 (12) 4/15 (27) NS
Anti-SSA, n/N (%) 54/68 (79) NA 43 (81) 11 (73) NS
6MWD, m 543 (113) 659 (59) <0.001 541 (104) 540 (145) NS
Pulmonary function tests

FVC,1 2.92 (1.09) 3.73 (0.99) <0.001 2.83 (1.07) 324 (1.11) NS

FEVI,1 2.30 (0.83) 2.91(0.79) <0.001 2.19 (0.83) 2.61(0.84) NS

DLCO, mmol/kPa.min 5.53 (1.84) 8.45(2.29) <0.001 5.53(1.75) 546 (2.28) NS

DLCO/VA, mmol/kPa.min 1.33 (0.30) 1.50 (0.24) <0.002 1.34 (0.33) 1.26 (0.25) NS
HRCT abnormalities

ILD extent, %, median (range) 20 (0-73) NA 18 (3-73) 26 (0-70) NS

Total ILD score, 0-80, median (range) 16 (0-58) NA 14 (2-58) 21 (0-56) NS

ILD: interstitial lung disease; 6MWD: 6-min walking distance; FVC: forced vital capacity; FEV1: forced expiratory volume in 1 s; VA: alveolar volume;
HRCT: high-resolution computed tomography; NA: not available; NS: not significant.
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Figure 1. Comparison of PFT between the antisynthetase syndrome cohort (black stacks) and
controls (grey stacks). All the PFT values are expressed as percentage of expected values.
PFT: pulmonary function tests; FVC: forced vital capacity; FEV1: forced expiratory volume

in 1 s; VA: alveolar volume.

Table 2. Frequency of different HRCT patterns in the antisynthetase
syndrome cohort.

HRCT Patterns Frequency (%)
Ground-glass opacities 7 (10)
Opacities/infiltrates 8 (12)
Reticular pattern grade 1 35(52)
Reticular pattern grade 2 26 (38)
Reticular pattern grade 3 14 (21)
Subpleural curvilinear lines and parenchymal bands 58 (85)
Wedge-shaped 57 (84)
Emphysema 5(7)

HRCT: high-resolution computed tomography.

extent. In the controls, 6MWD also correlated with FVC (p
<0.02) and DLCO (p < 0.035).

Evaluation of CT images. Signs of ILD were identified in 66
out of 67 patients (98.5%) by HRCT. The extent of ILD
ranged from 0%—73%, with a median value of 20% (Figure
2A). Median total ILD score was 16 (range 0-58; Table 1).
The most common ILD patterns observed were subpleural
curvilinear lines and parenchymal bands seen in 85% of the
patients (Table 2). More than 80% of the patients displayed
ILD changes distributed in a wedge-shaped pattern, predom-
inantly in the lower part of the lungs (Figure 2B). Regression
analyses showed no association between extent of ILD,
anti-aaRS, anti-SSA, disease duration, or acute onset of ILD
(Supplementary Table 2, available online at jrheum.org).
Correlation analyses showed that ILD extent was negatively
correlated with FVC% (r = -0.348, p < 0.01) and DLCO%
(r=-0.539, p <0.01; Figure 3).

Comparison of antisynthetase syndrome subgroups. Disease
duration was significantly different between the 2 subgroups:
median 76 months (range 6-362) in anti-Jol—positive

patients, and 35 months (range 7-230) in the anti-Jol-nega-
tive group (p < 0.004; Table 1). Further, disease duration had
an effect on FVC% (p < 0.02) and FEV 1% (data not shown),
but not on DLCO%, in a multivariable linear regression
analysis that included antisynthetase syndrome subgroups,
acute onset of ILD, and anti-SSA (Supplementary Table 2,
available online at jrheum.org). There was a trend toward
more acute onset of ILD in the non-Jol group (27%)
compared with the Jol group (12%), and also a tendency
toward more ILD extent in the non-Jo1 group, 26% compared
with 18.5% in the Jol group (Table 1). No significant
difference between the antisynthetase syndrome subsets was
found in age at diagnosis, FVC, FEV1, DLCO, DLCO/VA,
or SSA antibody status (Table 1).

DISCUSSION

Comparative, quantitative data on longterm pulmonary
outcome in antisynthetase syndrome are limited. Here, we
show that FVC and FEV1 were reduced by 25% and DLCO
by 50% in patients with antisynthetase syndrome with a
median of 6 years of disease duration compared with healthy
matched controls. Importantly, there was a good correlation
between DLCO, FVC, and the extent of ILD by HRCT in the
antisynthetase syndrome cohort.

In comparison with our large systemic sclerosis (SSc)
cohort, where the PFT had a tendency to decline?!, the trend
in our current study was toward increased PFT at followup.
This could, at least to some extent, be explained by the
different responsiveness to immune therapy for the 2 entities.
Notably, one-third of the patients with antisynthetase
syndrome received RTX, a drug we have found to exert
effects on antisynthetase syndrome-associated ILD33.
However, with about the same time from first symptom to
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Figure 2. HRCT abnormalities in antisynthetase syndrome. A. Frequency distribution of ILD extent (in percentage of total volume
of lung parenchyma) by HRCT across the antisynthetase syndrome cohort. B. HRCT image of a patient with antisynthetase syndrome
with characteristic reticular pattern in a wedge-shaped distribution (inferior part of the right lung). HRCT: high-resolution computed

tomography; ILD: interstitial lung disease.
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Figure 3. A. Correlation between FVC% and ILD extent in the antisynthetase syndrome cohort. B. Correlation between DLCO%
and ILD extent in the antisynthetase syndrome cohort. ILD extent in percentage of total volume of lung parenchyma. FVC: forced

vital capacity; ILD: interstitial lung disease.

baseline PFT in both cohorts, the mean baseline values of
FVC% and DLCO% were lower in SSc (70% and 48%,
respectively) than in antisynthetase syndrome (79% and
58%), indicating that chronic SSc-associated ILD has a more
profound effect on pulmonary function than the ILD of
antisynthetase syndrome. The tendency to increased PFT at
followup in our study is consistent with other studies in
antisynthetase syndrome-associated ILD318.

Hemoglobin (Hb) could influence DLCO, but since mean

Hb values in the patient group (14.3 g/dl for men and 13.1
g/dl for women) did not differ from standard reference
values?*, we do not believe that Hb had any effect on DLCO
in our study.

DLCO is reduced in ILD whatever the underlying cause,
but can also be affected by disease processes other than ILD,
for example, emphysema. In our study, only 5 of the patients
with antisynthetase syndrome had signs of emphysema by
HRCT. At a median of 61% of expected (range 35-84), the
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DLCO values of the 5 patients with emphysema were similar
to the 62% observed in the patients with antisynthetase
syndrome without emphysema, indicating that emphysema
could only to a minor extent contribute to the reduction of
DLCO. Another possible explanation for the reduced DLCO
could be precapillary pulmonary hypertension (PH), a feared
complication in longstanding antisynthetase syndrome3*-3>-36,
Altogether, 10 out of 68 patients had right heart catheteri-
zation during disease course, with PH diagnosed in 5 out of
10. Four of the 5 patients with PH had DLCO < 45% of
expected (range 35-44); in the last patient with PH, DLCO
was not measurable. Hence, it appears that PH contributed to
some extent to the low DLCO observed.

The CTD-ILD working group of the Outcome Measures
in Rheumatology suggested total ILD extent by HRCT as 1
of 2 appropriate core domains for prospective ILD studies;
the other was FVC?°. The myositis component can influence
FVC, but in our study, there was no correlation between
FVC% and muscle strength in the patients with antisyn-
thetase syndrome. One explanation could be that MMT is not
a specific test for the respiratory muscles. Several studies
describe the different CT abnormalities in antisynthetase
syndrome8--18-37.38.39.40. some of them also use a scoring
system combining the abnormalities with the ILD ex-
tent82:1840 Here, we found that a median of 20% of the total
lung parenchyma had changes consistent with ILD.
Interestingly, we noticed a significant correlation between the
extent of ILD and FVC, suggesting that lung capacity and
radiological abnormalities are closely linked in antisynthetase
syndrome—ILD. However, an even stronger correlation was
found between DLCO and ILD extent, indicating that DLCO
may also be a valuable outcome measure in antisynthetase
syndrome-ILD.

Even though the HRCT analyses in our current study were
focused on ILD extent, we also described the different types
of abnormalities observed. In over 80% of the patients, a
wedge-shaped distribution pattern of the ILD abnormalities
was noted. The importance of this observation is not clear,
but we believe that it warrants further investigation.

Interpretation of the 6MWD test in antisynthetase
syndrome is difficult because the results might be influenced
by arthritis and the myositis component. In our study, 30%
of the patients had ongoing myositis and/or arthritis at study
inclusion. We did, however, find similar correlations between
6MWD, FVC, and DLCO in both patients and controls,
indicating that this test, at least partly, reflected the functional
lung capacity of the patients. There was, however, no corre-
lation between the 6 MWD and the extent of ILD. Notably, we
did not measure peripheral oxygen saturation before and after
the 6MWD. It is possible that the addition of this variable
would have increased the information value of the 6MWD.

The antisynthetase syndrome subset analyses showed that
Jol and non-Jol (i.e., PL-7 and PL-12) patients had com-
parable PFT, but differed numerically in the frequency of

acute-onset ILD and the extent of ILD. These differences
were not significant, and we speculate that the 2 main reasons
for this were the shorter disease duration of the non-Jol
subset and the low number of non-Jol cases. Overall, it
appears that our PFT and CT data are consistent with antisyn-
thetase syndrome subset studies with shorter time of
followupls’lg, and also with the recent, small-sized, longterm
followup study from Tomonaga, et al in Japan®*!.

Our current study has potential limitations. First, the study
design, with complete patient inclusion before enrollment of
the controls, gave a mean 14-month lag phase between the
examination of the patient and their corresponding control.
Hence, the controls were 1 year older than the patients when
they were tested, potentially giving a negative age effect on
PFT and 6MWD performances in the controls. Second,
because we did not perform detailed assessments of treat-
ments in the antisynthetase syndrome group, we do not know
whether any of the antisynthetase syndrome subset analyses
were influenced by differences in treatment.

Our study, which is the first to compare a well-defined
antisynthetase syndrome cohort with healthy controls, shows
a significantly reduced pulmonary function in the antisyn-
thetase syndrome group. A significant correlation between
FVC/DLCO and the extent of ILD was registered, indicating
that these variables are interrelated and useful as outcome
measures in antisynthetase syndrome-ILD. Our study
highlights the severity of pulmonary involvement in the
antisynthetase syndrome and its need for effective treatment.
Collaborative clinical trials are needed to assess this issue.
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