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ABSTRACT

Objectives: To compare clinical, demographic, laboratory data, prognostic and treatment characteristics of patients with antisynthetase syndrome
(ASSD) treated in two different centers of India and Brazil.
Patients and methods: This international, two-center, retro-prospective cohort study which was conducted at two tertiary rheumatology
centers (one in Brazil and one in India) between January 2000 to January 2020 included a total of 115 patients with ASSD (21 males, 94 females;
mean age; at disease diagnosis at 40.3; range, 18 to 80 years). Demographic, clinical and laboratory data of the patients were recorded. Clinical
involvement was evaluated.
Results: Of the patients, 81 were Brazilians and 34 were of Indian origin. The Indian group exhibited a greater delay in diagnosis after the onset
of symptoms compared to Brazilian patients (12 vs. 6 months, respectively; p=0.026). Brazilian patients exhibited a significantly higher prevalence
of joint and lung involvement, mechanic’s hands, and Raynaud’s phenomenon. Anti-Jo-1 was the most common autoantibodies in both groups.
Systemic arterial hypertension, followed by diabetes mellitus were the most prevalent comorbidities. Concerning previously used drugs, the
Indian patients had a larger group of patients treated with antimalarials, whereas the Brazilian group used more azathioprine and intravenous
immunoglobulin. A higher proportion of Indian patients was treated with one immunosuppressive drug (70.6%), while the Brazilian group were
often treated using two immunosuppressive drugs (33%). Comparison between the severity and prognosis showed that Brazilian group had a higher
number of relapses, and during follow-up, the global mortality rates were similar in both groups (6.2% for Brazilian vs. 8.8% for Indian).
Conclusion: Brazilian and Indian patients with ASSD have comparable epidemiological characteristics such as age at the time of disease diagnosis,
and sex distribution, and autoantibodies. Diagnostic delay is seen in Indian patients, and Brazilians exhibit a higher prevalence of joint and lung
involvement, mechanic’s hands, Raynaud’s phenomenon with a higher number of relapses, although the mortality rate seems to be similar in both
groups.
Keywords: Antisynthetase syndrome; dermatomyositis; myositis; outcomes.

Antisynthetase syndrome (ASSD) is a systemic
autoimmune myopathy characterized by myositis,
arthritis, and interstitial pneumopathy. Moreover,
other symptoms such as fever, Raynaud’s
phenomenon and “mechanic’s hands” may

also be present.1-3 In the laboratory, ASSD is
characterized by the presence of anti-aminoacyltRNA synthetase (anti-ARS) autoantibodies
(e.g., anti-Jo-1, anti-PL-7, anti-PL-12, anti-OJ,
anti-EJ, anti-KS, anti-Zo, or anti-Ha).3
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The clinical presentation of ASSD is highly
variable with a substantial heterogeneity in
disease phenotype and severity.4 The positivity of
anti-ARS autoantibodies can partially determine
the profile of clinical manifestations and the
severity of ASSD.1,5-7 Anti-Jo-1, the most studied
autoantibody in ASSD, is related to a higher
frequency of joint and muscle involvement and a
lower frequency of pulmonary involvement and
systemic manifestations (asthenia, weight loss),
compared to negative anti-Jo-1 autoantibodies.8,9
In addition to clinical manifestations, they seem
to be related to early diagnosis and better survival
compared to negative anti-Jo-1 patients.8 Another
promising feature of anti-Jo-1 is the growing
evidence related to the activity of the disease
and response to treatment, particularly in muscle
involvement.10
In contrast, patients with positive anti-PL-7 and
anti-PL-12 autoantibodies, compared to patients
with positive anti-Jo-1 autoantibodies, have a
higher incidence of interstitial pneumopathy (and
possibly greater severity of the disease), mortality,
and systemic manifestations, and a lower incidence
of myositis and joint involvement.6,8,9
Due to the rarity of the disease, most of
the studies concerning ASSD patients involve
small samples of patients.11 In addition, ASSD
has a polymorphic clinical presentation and
can be influenced by geographic distribution.12
Type specificity of autoantibodies, conformational
epitopes, and clinical presentation associated with
myositis specific autoantibodies are known to
vary in different ethnic groups. Moreover, delay in
diagnosis may translate into varied opportunities
for treatment, and consequently different long-term
outcomes. The specific patterns of presentation,
prevalent treatment practices, and outcomes are
less explored in the Asian and Hispanic population.
Therefore, in the present study, we aimed to
enrich the still scarce knowledge of patients with
ASSD, comparing two geographically disparate
and ethnically distinct cohorts to compare and
contrast the demographic, clinical, and laboratory
features, comorbidities, treatment and short-term
outcomes of ASSD. We believe that this study
would provide preliminary understanding of the
differences, paving the way for larger prospective
studies to improve the management of the disease
in the region.
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PATIENTS AND METHODS
This international, two-center, retro-prospective
cohort study was conducted at two tertiary
rheumatology centers (one in Brazil and one in
India) between January 2000 to January 2020.
A total of 115 patients with ASSD (21 males,
94 females; mean age; at disease diagnosis
at 40.3, range, 18 to 80 years) were included
in the study. The medical data were retrieved
from the electronic medical records for Brazilian
patients, with pre-standardized and parameterized
information. The MyoCite cohort is an established
retro-prospective cohort with data collection in
a prespecified detailed case record form replete
with biorepository and regular follow-up.13-15 Data
for eligible candidates were retrieved from the
database.
Patients with ASSD who were 18 years or
older and fulfilled the criteria of Behrens Pinto
et al.16 and Cavagna et al.17 were included in
the study. These criteria included the presence
of an anti-ARS autoantibody associated with
the presence of at least two of the following
parameters: pulmonary or articular involvement;
the presence of fever, mechanic’s hands, and/or
Raynaud’s phenomenon. Patients having other
systemic diseases (overlap syndrome), malignancy,
dermatomyositis, polymyositis or inclusion body
myositis were excluded from the study. Of a total
of 115 patients with ASSD, 81 were Brazilians
and 34 were Indian.
To define clinical involvement, the following
data were evaluated:
a. Joint involvement was defined by the
presence of arthritis (joint pain or edema
required)
b. Muscle involvement was defined by the
elevation of muscle enzymes (creatine
phosphokinase and/or an aldolase increase
>50%, compared to the upper normal
values), and muscle weakness (verified
by a rheumatologist and classified by a
muscle strength score - Manual Muscle
Testing - MMT-818,19 or Medical Research
Council - MRC20 and/or the presence of
an electromyographic finding typical of
myositis and/or muscle biopsy compatible
with muscle involvement
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c. Pulmonary involvement was defined by the
presence of dyspnea, exercise intolerance or
cough. It was confirmed by the pulmonary
function test pattern (forced vital capacity
[FVC] <80%, forced expiratory volume in
1 sec [FEV1]/FVC) <70%, decreased or
normal FEV1 and/or <20% reduction in
diffusing capacity of the lung for carbon
monoxide), and or image with signs of
alveolitis/fibrosis, incipient pneumopathy,
ground-glass opacities with or without
bronchiectasis or pulmonary fibrosis and
honeycombing areas on high-resolution
computed tomography (HRCT).17,21,22
The MyoCite cohort protocol involves
subjecting symptomatic individuals to
HRCT screening.
d. The presence of constitutional symptoms
such as fever (axillary temperature >37.8°C
objectively measured) and/or involuntary
weight loss of >10% of weight in the last
six months of the inclusion of patients in
the study was also evaluated.
e. Skin symptoms were defined by mechanic’s
hands or Raynaud’s phenomenon.
f.

The comorbidities and habits assessed
were systemic arterial hypertension
defined by arterial blood pressure
≥140¥90 mmHg,23 diabetes mellitus,24
a history of myocardial infarction, brain
stroke and smoking habits.

The following parameters were also evaluated:
age at the disease’s onset, age at the symptoms’
onset, clinical manifestations, comorbidities,
treatment (current and previous), disease status,
and evaluation (e.g., infections and death).
Additionally, disease status was classified as
remission or activity. Active disease was defined
either a new or worse symptoms as per the
Myositis Disease Activity Assessment (MDAAT)25
in any of the involved domains, or the followings:
a. Muscle disease activity was defined by
new or worsening muscular impairment,
characterized by the elevation of creatine
phosphokinase and/or an aldolase
increase >50% (compared to the upper
normal values or patient’s baseline value);
worsening of muscle weakness verified
by a rheumatologist and classified by

MMT-818,19 or MRC;20 the presence of
an electromyographic with new typical
finding of myositis and/or compatible
muscle biopsy demonstrating muscle
inflammation.
b. Pulmonary activity was assessed by new or
worsening symptoms (as cough, dyspnea,
exercise intolerance) associated with
compatible physical examination; HRCT
with new signs of lung impairment (alveolitis,
ground-grass opacities, pulmonary fibrosis
or honeycombing areas); or committed
pulmonary function test pattern
c. Presence of active inflammatory arthritis in
one or more joints
d. New-onset or relapse of fever (axillary
temperature >37.8°C objectively measured)
and/or involuntary weight loss of >10% of
weight in the last six months of the clinical
consultation
e. The presence of Raynaud’s phenomenon
was not considered as disease activity.
Infection was defined as the presence of
current or previous serious infections, while
severe infection was assessed by the need for
hospitalization or death or clinically compatible
picture that improved with antibiotics.
Laboratory data
Laboratory data were evaluated from
electronic medical records. A routine laboratory
test was performed before outpatient consultation
to evaluate the following parameters: creatine
phosphokinase, with a normal range between
32 and 294 U/L; alanine aminotransferase
(ALT) with a normal range between 7 and
56 U/L; aspartate aminotransferase (AST),
5 and 40 U/L; lactic dehydrogenase (LDH),
120 and 246 UI/L; antinuclear antibodies
(ANA), anti-Ro-52; and -aminoacyl-tRNA
synthetases autoantibodies. The myositis
specific/antisynthetase antibodies (MSA) were
identified using the Euroimmun immunoblot
strips (Euroimmun AG, Lübeck, Germany)
according to the manufacturer’s instructions,
including the anti-Jo1, anti-PL7, anti-PL12,
anti-EJ, and anti-OJ antibodies. The results
were considered positive, if the bands showed
moderate or strong reactions.26

92
7
11
5
1
86
64

Autoantibodies
Anti-Jo-1
Anti-PL-7
Anti-PL-12
Anti-EJ
Anti-OJ
Antinuclear antibody
Anti-Ro-52

SD: Standard deviation.

82.6
85.2
70.4
55.7

95
98
81
64

80.0
6.1
9.6
4.3
0.9
74.8
55.7

80.0
93.9

81.7

%

92
108

94

n

Clinical and laboratory manifestations
Fever
Muscle involvement
Creatine phosphokinase (U/L)
Joint involvement
Lung involvement
“Mechanics’ hands”
Raynaud’s phenomenon

Diagnosis-symptoms’ onset (month)

Sex
Female

Age at disease diagnosis (year)

Variables
40.3±12.8

Mean±SD

2,317

7

Median

Total (n=115)

367-5,950

4-24

th

25 -75
percentiles
th

68
4
5
4
0
64
241

74
74
64
57

68
76

66

n

84.0
4.9
6.2
4.9
0
79.0
50.6

91.4
91.4
79.0
70.4

84.0
93.8

81.5

%

Table 1. Baseline features of Brazilian and Indian patients with antisynthetase syndrome

40.0±13.1

Mean±SD

3,346

6

Median

Brazil (n=81)

550-7,743

3-18

th

25 -75
percentiles
th

24
3
6
1
1
22
23

21
24
17
7

24
32

28

n

70.6
8.8
17.6
2.9
2.9
64.7
67.6

61.8
70.6
50.0
20.6

70.6
94.1

82.4

%
41.1±12.3

Mean±SD

1,369

12

Median

India (n=34)

287-3,718

6-30

25th-75th
percentiles

0.127
0.420
0.080
>0.999
0.320
0.104

0.127
>0.999
0.068
<0.001
0.008
0.003
<0.001

0.026

>0.999

0.677

p
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Comorbidities and habits

Statistical analysis
Statistical analysis was performed using the
IBM SPSS version 21.0 software (IBM Corp.,
Armonk, NY, USA). Descriptive data were
presented in mean ± standard deviation (SD),
median (interquartile 25th to 75th) for continuous
variables, and in number and frequency (%) for
categorical variables. Comparison of continuous
variables between the two groups was performed
using the t-test and Mann-Whitney U test.
Categorical variables were compared using the
chi-square and Fisher exact test. A p value of
<0.05 was considered statistically significant.

RESULTS
Disease characteristics
Of a total of 115 patients with ASSD, the
mean age at the time of disease diagnosis was
similar in both groups, with a predominance
of female patients (Table 1). Brazilian patients
had a follow-up significantly longer with
70 vs. 33 months. The Indian group exhibited
a greater delay in diagnosis after the onset of
symptoms compared to the Brazilian patients
12 vs. 6 months.
Clinical and laboratory features were largely
comparable between the groups. Brazilian
patients exhibited a higher prevalence of joint
and lung involvement, mechanic’s hands,
and Raynaud’s phenomenon. Anti-Jo-1
autoantibodies were the most common MSA
in both groups, positive in 92 (80%) patients.
Although there were no significant laboratory
differences between the groups, extra-muscular
manifestations were more common in Brazilian
patients.

Systemic arterial hypertension, followed
by diabetes mellitus were the most common
comorbidities in both groups (Table 2). However,
myocardial infarction was observed only in
Brazilian patients. Ex-smoking is equally prevalent
in the two cohorts, although current smoking was
reported only among Brazilian patients.
Comparison between severity and
prognosis
The disease activity states (remission or
activity) were comparable between both groups.
Nearly four quarters of patients (n=87, 75.7%) had
a relapse during follow-up (Table 3). The Brazilian
group appeared to have a higher number of
relapses with a median of 2 vs. 1 among Indian
patients respectively. However, the mortality rate
was similar in both groups with 6.2% in Brazil vs.
8.8% in India.
Treatment differences
Analyzing the drugs previously used, in the
Brazilian group, azathioprine was the most
used drug, followed by methotrexate and
mycophenolate mofetil, whereas in Indian
patients, mycophenolate mofetil was the most
used, followed by methotrexate and azathioprine
(Table 4). Indian patients were more often
prescribed antimalarials (41% vs. 21%), while
the Brazilian group was often treated with
azathioprine (93.8% vs. 44.1%) and intravenous
immunoglobulin (40.7% vs. 2.9%).
Regarding the ongoing treatment, nearly
a quarter (29 patients, 25.2%) were not on
any immunosuppressants and 36.5% were on
glucocorticoids (Table 4). The Indian group had
a higher number of patients using only one
immunosuppressive drug (70.6%), while the

Table 2. Comorbidities and habits
Total (n=115)
Variables

Brazil (n=81)

Indian (n=34)

n

%

n

%

n

%

p

Systemic arterial hypertension

32

27.8

26

32.1

6

17.6

0.171

Diabetes mellitus

21

18.3

15

18.5

6

17.6

>0.999

Myocardial infarction

3

2.6

3

3.7

0

0

-

Current smoker

7

6.1

7

8.6

0

0

-

Ex-smoker

15

13.0

11

13.6

4

11.8

0.103

5
33

87

4.3
30.4

75.7

60.0
32.2

7.0

71.3

%
52.9±37.0

Mean±SD

2

80
0
0
124

61

Median

Total (n=115)
th

1-3

78-80
0-2
0-2
86-224

25-110

th

25 -75
percentiles

SD: Standard deviation; VAS: Visual Analogue Scale; MMT-8: Manual Muscle Testing-8 score.

Infections
Tuberculosis
Severe infections

Number of disease relapse

Disease relapse

69
37

8

Death (%)

Current status
Disease remission
Disease activity
MMT8 (0-80)
Physician’s VAS (0-10)
Patients’ VAS (0-10)
Creatine phosphokinase (U/L)

82

n

Current following up (%)

Duration of following up (month)

Current age (year)

Variables

Table 3. Follow-up and outcomes

3
22

65

50
31

5

59

n

3.7
27.2

80.2

61.7
38.3

6.2

72.8

%
52.0±11.0

Mean±SD

2

80
0
0
124

70

Median

Brazil (n=81)

1-3

78-80
0-3
0-3
86-203

36-115

th

25 -75
percentiles
th

2
13

22

19
6

3

23

n

5.9
38.2

64.7

55.9
17.6

8.8

67.6

%
55.1±66.6

Mean±SD

1

80
0
0
113

33

Median

India (n=34)

0-2

80-80
0-1
0-1.3
59-362

15-76

25th-75th
percentiles

0.631
0.271

0.004

0.317

0.352
0.235
0.227
0.164
0.106
0.805

0.399

0.653

0.003

0.785

p
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Table 4. Treatments applied
Total (n=115)
Variables

n

%

42

36.5

Brazil (n=81)

Median

25th-75th
percentiles

0

0-5

n

%

29

35.8

Indian (n=34)

Median

25th-75th
percentiles

0

0-8

n

%

13

38.2

Median

25th-75th
percentiles

0

0-5

p

Current treatment
Glucocorticoid
Using
Dose (mg/day)
Immunosuppressive drugs
None
One
Two
Rituximab

29
57
29
19

25.2
49.6
25.2
16.5

21
33
27
14

25.9
40.7
33.3
17.3

8
24
2
5

23.5
70.6
5.9
14.7

>0.999
0.004
0.002
>0.999

Previous treatment
Azathioprine
Methotrexate
Intravenous immunoglobulin
Mycophenolate mofetil
Rituximab
Cyclophosphamide
Antimalarial

91
68
34
55
35
29
31

79.1
59.1
29.6
47.8
30.4
25.2
27

76
52
33
35
28
24
17

93.8
64.2
40.7
43.2
34.6
29.6
21

15
16
1
20
7
5
14

44.1
47.1
2.9
58.8
20.6
14.7
41.2

<0.01
0.08
<0.01
0,12
0.137
0,09
0.02

Brazilian group had a higher number of patients
using two immunosuppressive drugs (33%). Despite
that, severe infections requiring hospitalization or
led to death occurred in approximately one-third
of both groups, with no significant difference
between the groups (Table 3).

DISCUSSION
Since ASSD was first described, substantial
heterogeneity has been observed, both in
phenotype and in the severity of disease.4
This bicentric retro-prospective cohort study
highlights differences in clinical phenotype
between the studied populations which merits
further exploration. Anti-Jo-1 autoantibodies
were the most common anti-ARS autoantibody,
consistent with the literature, seen in 60 to 80%
of patients on an average.12 Although classically
patients with anti-Jo-1 autoantibodies have a
higher prevalence of muscle involvement,8,9
interestingly, the Brazilian group presented
a higher prevalence of extra-muscular
manifestations, unlike the Indian population
in this study. This may also account for earlier
diagnosis than in the Indian cohort with
ASSD. No significant difference between other
anti-ARS autoantibodies was found between
the groups.
Notably, there were certain differences in
the treatment practices in the two regions.
While the Indian patients were often managed

0.140
0.880

with one immunosuppressive drug (70.6%),
the Brazilian group had a higher number of
patients using two immunosuppressive drugs
(33%), although this could be accounted for by
a longer follow-up duration of those refractory
to treatment. The drug preference also varied,
with mycophenolate mofetil being the most
common in Indians, whereas the azathioprine
was preferred in the Brazilian population,
suggesting lack of consensus for first choice
among rheumatologists in this domain.
Due to its rarity, until now, there is no
validated guideline about ASSD treatment.
Glucocorticoids have long been first-line
drug for managing idiopathic inflammatory
due
to
their
myopathy, 27,28 although
known adverse effects - hyperglycemia,
g l u c o c o r t i c o i d -i n d u c e d
o s te op o r o s i s ,
dyslipidemia, and others, 29 the long-term
use is not recommended. In the present
study, both groups, nearly one-thirds, were
using glucocorticoids. There is a high rate
of recurrence of the disease when used as
monotherapy in ASSD, during corticosteroid
tapering, 27 the use of a non-corticosteroid
immunosuppressive
drug
is
frequently
recommended from the onset of the disease28
as sparing glucocorticoids and also for some
refractory cases. 27
In patients with interstitial lung disease
(ILD), mycophenolate, cyclophosphamide and
azathioprine have demonstrated similar utility
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in stabilizing the disease.30,31 However, several
experts have advocated the use of mycophenolate
as the first-line for ILD in ASSD patients in recent
years.31 Despite its frequent use, due to toxicity,
cyclophosphamide is often reserved for severe or
refractory ILD, with demonstrated improvement
in diffusing capacity of the lung for carbon
monoxide (DLCO) and FVC in meta-analyses.31,32
However, drug toxicity is a major deterrent in
developing countries, where infection burden is
high.33-35 Cyclophosphamide was used in only a
subset in both groups in the current study as well,
suggesting a shift toward recent expert guidance
in drug prescription.
Managing patients with ASSD who manifest
with predominant arthritis is another ball game
altogether, with methotrexate being considered
the first-line agent.31 Also, ASSD is known to be
confused with rheumatoid and go undiagnosed
for years.36 However, ILD lurking in the
background can be a major impediment for the
rheumatologist to prescribe methotrexate which
works well for arthritis unlike mycophenolate
mofetil. Although recent work suggests that
methotrexate is beneficial in rheumatoid
arthritis-ILD, such evidence is yet to be explored
in ASSD and a need of the hour. Recent reports
have shown promise in the use of rituximab in
refractory cases as well, with a positive effect
on ILD as well as arthritis.37-39 Unfortunately,
the lack of clear guidelines and comparative
evidence base between drugs are a deterrent
to uniformity in drug selection across centers.
Moreover, prescription patterns may also be
reflective of socioeconomic strata, age group
of disease (which have a bearing on conception
choices), and reimbursement policies, more so
in developing countries where state coverage of
health insurance is dismal.
The current knowledge about comorbidities
associated with ASSD is limited in the literature.19
Only one study showed that patients with ASSD
have a higher prevalence of metabolic syndrome
and insulin resistance, compared to the control
group (42.9% vs. 13.1%, respectively).40 Systemic
arterial hypertension, followed by diabetes
mellitus were the most common comorbidities
in both groups. The prevalence of diabetes in
the general population of adults aged 20 to
79 years in India is reported to be 8.7%;41 in
Brazilian general population the prevalence
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is 10.2%.41 Also, the worldwide prevalence
in the adult population of diabetes mellitus is
5.1%.41 Although not directly comparable, our
study depicts three-fold higher prevalence than
average population estimates. These may be
contributed by glucocorticoid usage, immobility,
and potentially by disease specific effects which
remain largely unknown so far. Interestingly, only
Brazilian patients reported myocardial infarction,
despite similar age and sex profile. Systematic
population-based studies may throw a greater
light on the differences between patients with
ASSD in the two ethnic groups.
Mortality in ASSD commonly relates to
pulmonary involvement, particularly ILD,12,42
infections,35 and cardiovascular events.43,44
Interstitial lung disease is a very prevalent
manifestation in ASSD, its prevalence varies
among the different populations studied as
demonstrated in Chinese population (94.4%)12
and South Australian cohort (69%).38 In the
studied group, the Brazilian group appeared
to have a higher number of relapses, despite
that it does not seem to influence the mortality
rate, which was similar in both groups. It was
considered only death, without discriminating
the cause, and it was a limitation of the current
study. Patients with ASSD have a poor prognosis
compared to non-anti-ARS autoantibodies-related
inflammatory myositis owing to the increased
frequency and severity of glucocorticoid-resistant
ILD.38,42
We fully acknowledge limitations arising out
of sampling biases and small sample size in
the current study. Besides, the presence of ILD
may be underrepresented due to HRCT being
limited to symptomatic individuals. However,
this being a pilot study comparing data from the
two regions, we believe that it paves the way for
further global multi-center collaborative studies
with inclusion of dermatologists, pulmonologists
and neurologists to account for referral biases
and varied patient profiles.
In conclusion, ASSD is a rare autoimmune
disease, with a polymorphic clinical presentation
with a challenging diagnosis. The severity may
be influenced by different factors (e.g., presence
of a specific autoantibody) and, although
some manifestations seem to be influenced by
geographic distribution (as evidenced in Brazilian
group), the prognosis of the disease and mortality
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rate were similar in both groups. Brazilian and
Indian patients with ASSD have comparable
epidemiological characteristics such as age at the
time of disease diagnosis, prevalence of female
patients, and MSA panel; also, prevalence of
comorbidities was similar in both groups, with
a higher prevalence of diabetes mellitus than
general population.37 In our study, Brazilian
patients exhibited a higher prevalence of joint
and lung involvement, mechanic’s hands and
Raynaud’s phenomenon; and also, a higher
number of relapses. Due to the lack of a
validated consensus in the literature, different
centers may differ in the choice of treatment for
ASSD, as evidenced in this study. Despite that,
mortality was similar between the groups. To
improve patient care and allow the development
of individualized treatments, it is of utmost
importance to have a better comprehension of
the disease, aiming to understand whether there
are demographic differences in many aspects of
the disease, sharing knowledge and experience
between centers.
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