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Letters to the Editors
Does angiotensin and endothelin 
receptor blockade have an 
impact on lung function? 
An analysis from the EUSTAR 
database

Sirs,
Antibodies against the angiotensin II type-
1 receptor (AT1R) and endothelin-1 type 
A receptor (ETAR) are simultaneously 
present in the majority of patients with 
systemic sclerosis (SSc). Higher levels of 
these receptors are associated with severe 
SSc vascular manifestations such as pul-
monary arterial hypertension (PAH) (1). 
Anti-AT1R and anti-ETAR antibodies are 
more frequent in PAH associated to SSc 
compared with other forms of pulmonary 
hypertension. They may serve as prognos-
tic biomarkers of cardiovascular complica-
tions and mortality (2). Animal models have 
demonstrated that passive transfer of anti-
AT1R and anti-ETAR IgG antibodies from 
SSc patients into mice triggers similar path-
ological features to those observed in SSc 
patients (2, 3). Human AT1R-immunised 
mice have developed functional autoanti-
bodies against AT1R and induced SSc-like 
disease with consequent interstitial inflam-
mation in the lung and skin fibrosis (4). It 
is suggested that these antibodies may con-
tribute to lung involvement by stimulating 
their receptors. In SSc patients levels of an-
ti-AT1R and anti-ETAR antibodies strongly 
correlate with each other and show cross-
reactivity for both receptors (5). Thus, an-
giotensin receptor blockers (ATRB) and/or 
endothelin receptor blockers (ETRB) may 
exhibit beneficial effects on lung function. 
The objective of our study was to evaluate 
possible benefit of simultaneous ATRB and 
ETRB blockade, analysing the EUSTAR 
database, described previously (6). Patients 
fulfilling the American College of Rheu-
matology (ACR) classification criteria for 
SSc were divided into clinical subgroups 
defined according to LeRoy et al. (7). SSc 
patients with lung fibrosis prospectively 
followed and treated with ETRB and/or 
ATRB were analysed in regard to the evolu-
tion of forced vital capacity (FVC) and car-
bon monoxide diffusing capacity (DLCO) 
and compared to patients without receptor 
blockade. Pulmonary fibrosis was defined 
by evidence of fibrosis such as bibasilar fi-
brosis on chest x-rays or HR-CT scans or 
both. Patients receiving immunosuppres-
sive therapy were excluded.
In total, 9862 patients were analysed: 764 
patients took ETRB and 674 ATRB, of 
whom only 410 patients had at least one an-
nual follow-up (mean period 13.12 months, 
SD ±3.25). Due to concomitant immuno-
suppressive therapy, 239 were excluded 
from further analyses. Finally, 31 patients 
with simultaneous ATRB/ETRB, 31 patients 
with ATRB, 31 patients with ETRB and 31 

patients not receiving any blockade were 
matched and compared (Table I). Patients 
with simultaneous ATRB/ETRB and ETRB 
blockade had a higher prevalence of lung fi-
brosis (as suggested by chest x-rays or HR-
CT scans) in comparison to the group with 
the other two groups: only ATRB blockade 
and without any blockade. As expected, pa-
tients receiving ETRB had a higher preva-
lence of PAH (as suggested by echocardiog-
raphy) compared to patients without blocker 
therapy. In contrast, the prevalence of these 
complications in patients receiving ATRB 
did not differ in comparison to the group 
without any blockade.
Unexpectedly, patients without any block-
ade did not show reduction in mean DLCO 
levels during follow-up period (Table II). 
DLCO reduction was prevented in patients 
receiving ATRB with DLCO worsening 
≥10% (% predicted) in only 3 patients 
(9.7%), and most patients receiving ATRB/
ETRB had stable DLCO values compared 
to baseline (74.2%). There was no statisti-
cally significant improvement of predicted 
DLCO values according to treatment. 
There was no significant effect of ATRB or 
ETRB on FVC levels (Table II), although 
a higher proportion of patients receiving 
ATRB (27.6%) showed improved FVC lev-
els ≥ 10% predicted, compared to 17.2% in 
the control group without blockers. 
Contrary to animal models’ suggestions, 

our data do not indicate a potentially ben-
eficial effect of ATRB or ETRB on lung 
function parameters. Study was limited by 
its size, observational design and differ-
ences in disease activity/severity between 
groups. Higher prevalence of lung fibrosis 
in groups of patients with ETRB and si-
multaneous ETRB/ATRB blockade could 
also account for the fact that beneficial ef-
fect of simultaneous ETRB/ATRB and only 
ETRB blockade was not demonstrated in 
this study. Current EULAR recommenda-
tions for the treatment of SSc-PAH or lung 
disease have not considered the possibility 
of simultaneous ATRB and ETRB therapy 
(8, 9). Agents blocking ETAR or AT1R, 
approved for treatment of various autoim-
mune diseases, have been successfully used 
to treat clinical complications, however the 
effect on inflammatory cell recruitment to 
the lungs still remains to be determined (10, 
11). Further larger prospective studies are 
warranted to elucidate the role of angio-
tensin and endothelin receptor blockade in 
possible prevention of lung function dete-
rioration.
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Table I. Clinical and laboratory characteristics of the matched SSc patients [data expressed as absolute 
number (%), unless otherwise indicated].

 ETRB-/ATRB- ETRB-/ATRB+ ETRB+/ATRB- ETRB+/ATRB+ 
 (n=31)  (n=31) (n=31) (n=31)

Agea 55.25 ± 13.40 62.66 ± 8.29 57.77 ± 14.42 61.31 ± 13.28
Disease durationb 9  (1-13) 9  (5-13) 8  (3-17) 6  (1-37)
Disease subset 
(lcSSc/dcSSc) 18/9 14/12 19/7 16/10
DLCOa 67.78 ± 13.19 67.19 ± 15.42 66.14 ± 20.16 61.42 ± 18.27
FVCa 94.52 ± 15.89 101.30 ± 23.82 88.66 ± 18.90 93.92 ± 19.72
Lung fibrosis 4  (14.81) 4  (15.3) 13  (37.1) 8  (30.7)
Anti topo I 11  (40.7) 10  (38.4) 22  (62.8) 8  (30.7)
ACA 12  (44.4) 8  (30.7) 7  (20.0) 9  (34.6)
ANA 27  (100.0) 24  (92.3) 35  (100.0) 26  (100.0)
PAH 2  (7.4) 3  (11.5) 13  (37.1) 15  (57.7)
DU 10  (37.0) 5  (19.2) 20  (57.1) 14  (53.8)

aValues expressed as mean±SD.
b Values expressed as median (minimum–maximum range).
SSc: systemic sclerosis; ETRB-/ATRB-: SSc patients without endothelin antagonist (bosentan) and angiotensin re-
ceptor blockers; ETRB-/ATRB+: SSc patients with only AT receptor blockers; ETRB+/ATRB-: SSc patients with 
only endothelin antagonist (bosentan); ETRB+/ATRB+: SSc patients with endothelin antagonist (bosentan) and an-
giotensin receptor blockers; lcSSc: limited cutaneous systemic sclerosis; dcSSc: diffuse cutaneous systemic sclerosis; 
DLCO: carbon monoxide diffusing capacity; FVC: forced vital capacities; ACA: anticentromere antibodies; ANA: 
antinuclear antibodies; PAH: pulmonary arterial hypertension; DU: digital ulcers; SD: standard deviation.

Table II. Change in DLCO (% predicted) and FVC (% predicted). Data are expressed as mean±SD.

 ETRB-/ATRB- ETRB-/ATRB+  ETRB+/ATRB- ETRB+/ATRB+ 

Change in DLCO (% predicted)a 2.9 ± 15.3 3 ± 14.3 4 ± 8.6 -7.0 ± 16.0
Follow-up time (months)a 24.2 ± 12.8 15.6 ± 7.9 13.6 ± 6.4 15.5 ± 6.7
Change in FVC (% predicted)b -0.2 ± 11.6 -0.9 ± 13.4 0.7 ± 15.9 -3.4 ± 11.9
Follow-up time (months)b 20.0 ± 15.2 16.8 ± 13.2 13.6 ± 6.4 15.5 ± 6.7

aData available for 31 patients in each group for change in DLCO.
b Data available for 29 patients in each group for change in FVC.
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