
1Clinical and Experimental Rheumatology 2019

Letters to the Editors
Renal parenchymal thickness 
is both related to vascular 
endothelial growth factor 
and intrarenal stiffness in 
systemic sclerosis

Sirs,
Subclinical renal vasculopathy in systemic 
sclerosis (SSc) is characterised by abnor-
mal renal resistance indices (RRI) with 
slow reduction of glomerular filtration rate 
(GFR) (1). A chronic nephropathy has been 
also demonstrated with reduction of paren-
chymal thickness and renal length confirm-
ing the progressive loss of functional paren-
chyma (2). Moreover, angiogenesis appears 
imbalanced and is related to intrarenal stiff-
ness and GFR (3).
Aim of the study is to evaluate the role of 
vascular endothelial growth factor (VEGF) 
in relation to renal parenchymal thickness 
in scleroderma. The study, according to the 
Declaration of Helsinki, was approved by 
local Ethics Committee. All patients met the 
American College of Rheumatology/Euro-
pean League Against Rheumatism Collabo-
rative Initiative criteria for SSc classifica-
tion (4). Exclusion criteria were diabetes, 
hypertension, thrombophilia, smoking, re-
nal disorders not related to SSc and sclero-
derma renal crisis (SRC). Calcium channel 
blockers therapy and iloprost infusion were 
discontinued 72 hours before renal Doppler 
ultrasound (RDU) examination.
Serum VEGF levels in SSc patients were 
obtained from commercial ELISA kit (Hu-
man VEGF, Quantikine ELISA, R&D Sys-
tems, Minneapolis, MN, USA), according 
to the instructions provided by the manu-
facturer. RDU with evaluation of RRI and 
parenchymal thickness were measured in 
according to previously studies (1, 2). Es-
timated GFR (eGFR) was calculated with 
CKD-EPI equation (5).
All the results are expressed as mean and 
SD. Multiple regression analysis was used to 
evaluate the correlation of clinical variables, 
intrarenal stiffness and angiogenesis with 
parenchymal thickness. Group comparisons 
were made through t-Student’s test. Pearson 
correlation coefficients (r) was used. P val-
ues <0.05 were considered significant.
Eighty-seven SSc patients (76 females, 
mean age 54±13) were enrolled. Forty-five 
patients have diffuse cutaneous SSc, forty-
two have limited cutaneous SSc. Mean du-
ration of disease is 11.8±8.4 years. Mean 
value of eGFR is 93±21 mL/min, mean 
parenchymal thickness value is 16.24±2.43 
mm, mean RRI is 0.702±0.057, mean 
VEGF is 283.4±150 pg/mL. In multiple 
regression analysis, adjusted for age, pa-
renchymal thickness shows a negative cor-
relation with RRI (β coefficient = -0,760, 
p<0.05) and with VEGF (β coefficient = 
-0.229, p<0.05). Figure 1 shows the bivari-
ate correlation of parenchymal thickness 

with both RRI and VEGF.
The present study reveals the presence of 
a link between functional parenchyma and 
angiogenesis. The subclinical renal vascu-
lopathy in SSc is characterised by vascular 
damage in small and medium size vessels, 
probably due to renal Raynaud’s phenom-
enon vasospasm episodes, with consequent 
hypoxia, vasoconstriction and increase in 
RRI. Progressive loss of nephrons (2) is 
suggested by the reduction of parenchymal 
thickness caused by chronic hypoxia, which 
subsequently determinates the recruitment 
of angiogenesis.
VEGF, a pro-angiogenetic factor, has a 
controversial role in SSc organ damage. 
Chronic hypoxia seems to determinate, es-
pecially at early stage, the over-expression 
of VEGF with loss of its down-regulation 
(6). The imbalance in VEGF is a key fac-
tor in chronic vasculopathy, bringing to the 
disarrangement of tissue vascular network 
(7). Conversely, in SRC, which represents 
an acute renal vasculopathy, VEGF does 
not predict the risk of onset or worsening of 
crisis (8). This data suggests that the role of 
VEGF is expressed in chronic damage, par-
ticularly at early stage. In chronic kidney 
disease (CKD) a dysregulated angiogenesis 
has been proved. The VEGF over-expres-
sion is documented in pre-dialysis CKD 
patients and is a risk factor for disease pro-
gression (9). 
SSc nephropathy is subclinical with GFR 
still in normal range; for this reason VEGF 
is present despite the reduction of paren-
chymal thickness. Further studies, with 
consideration of other angiogenesis factors, 
are required to confirm this data.
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Fig. 1. Correlations between: A) parenchymal thickness and vascular endothelial growth factor (VEGF); B) paren-
chymal thickness and renal resistive index.


