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Abstract:

Background:

Evidence  suggests  that  proteinuric  diseases,  such  as  primary  or  secondary  glomerulonephritis,  increase  cardiovascular  risk,  but  few  studies
confirmed this association.

Methods:

This is a cross-sectional, observational study on 32 patients, 17 with Primary Glomerulonephritis (PG) and 15 with Lupus Glomerulonephritis
(LG). The control group consisted of 32 healthy individuals. Intima-media thickness (IMT) of the left common carotid artery, carotid bifurcation
and  internal  carotid  artery  was  measured  by  ultrasound.  Left  ventricular  myocardial  deformation  was  assessed  by  the  use  of  the  Global
Circumferential Strain (GCS) and the Global Longitudinal Strain (GLS) following 2-Dimensional (2D) echocardiography in all participants.

Results:

Patients with glomerulonephritis in both groups showed significantly lower GLS compared with controls (p=0.0005). There was also a significant
difference in common carotid IMT values between the LG and GP group (0.45±0.09 vs. 0.58±0.17 mm, respectively; p=0.01), but there was no
difference with  the  control  group.  In  patient  group (n=32),  a  significantly  positive  correlation was  observed between C-reactive  protein  and
proteinuria  (r=0.98;  p<0.0001),  whereas  negative  correlations  were  found  between  common  carotid  IMT  and  creatinine  clearance  (r=-0.97;
p<0.0001) and between carotid bifurcation IMT and phosphate levels (r=-0.97; p<0.0001)

Conclusion:

Subclinical systolic myocardial dysfunction is present early in the course of glomerular disease. The use of 2D GLS revealed that LG and PG
patients  with  no  cardiovascular  symptoms  or  history  and  a  preserved  left  ventricle  ejection  fraction  on  conventional  echocardiography  had
subclinical reduction in LV global longitudinal systolic function compared with controls.
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1. INTRODUCTION
The  prevalence  of  Chronic  Kidney  Disease  (CKD),

estimated between 7 and 12.5% in the general population [1]. It
is increasing worldwide due to the rise in its major causes such
as Diabetes Mellitus (DM) and arterial hypertension [2]. CKD
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is  an  independent  risk  factor   for   cardiovascular   (CV)
 morbidity and mortality [3 -  5],  which occurs early in these
patients; CV mortality represents 50-60% of all-cause mortality
in  this  patient  population  [6].  Indeed,  CKD  is  considered  as
Coronary Heart Disease (CHD) equivalent [5]. This association
increases  with  the  severity  of  CKD  and  is  more  evident  in
patients  with  End-Stage  Renal  Disease  (ESRD)  [7,  8].  The
presence  of  traditional  CV  risk  factors  (advanced  age,  DM,
hypertension,  dyslipidemia,  smoking,  obesity,  etc)  is  not
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sufficient to explain the elevated CV morbidity and mortality
in CKD [9]. In this context, there are emerging risk factors of
this  population  (such  as  systemic  inflammation,  mineral  and
bone  disorders,  hyperhomocysteinemia  and  anemia)  that  are
considered to contribute to their CV risk [10 - 14]. In addition,
the presence of albuminuria is associated with CV disease and
it  is  considered  a  predictor  of  all-cause  mortality  [15].
Proteinuric  diseases,  such  as  primary  or  secondary
glomerulonephritis,  seem to be correlated with increased CV
risk, but few studies confirmed this association. In this context,
the  risk  of  CV  events  was  almost  50  times  higher  in  young
women with Systemic Lupus Erythematosus (SLE) compared
with the general population of the same gender and age; this
finding  may  be  attributed  to  inflammation  and  cardiac
perfusion  changes  [16,  17].  Conventional  echocardiographic
studies  are  not  able  to  identify  alterations  in  subclinical  CV
disease or to discriminate between patients at low and high CV
risk.  For  this  reason,  it  is  important  to  conduct  studies
evaluating cardiac performance as a marker of early diagnosis
of  CV  disease.  In  this  context,  two-dimensional  strain
echocardiography  (2D-SE)  is  a  rapidly  growing  technique,
validated  using  sonomicrometry  and  tagged  magnetic
resonance imaging, that has been introduced as a valid method
to  quantify  both  Left  Ventricular  (LV)  longitudinal  and
circumferential deformation [18 - 22]. 2D-SE can detect early
signs  of  LV  dysfunction,  thus  improving  the  ability  to
quantitatively  assess  regional  LV  function  [23  -  27].

Another  frequent  comorbidity  in  CKD  patients  is  the
atherosclerosis of large arteries that have been widely reported
in the literature, and in particular in relation to carotid artery
remodeling  [27].  Of  note,  the  presence  of  albuminuria  is
independently associated with an increase in the carotid lumen
diameter [28]. There are a few studies that report an association
between  kidney  disease  with  normal  kidney  function  and
atherosclerosis  of  the  large  arteries  [29].

The aim of the present study was to assess early signs of
cardiac  dysfunction  as  well  as  the  presence  of  carotid
atherosclerosis (defined by carotid intima-media thickness) in
patients with glomerular diseases.

2. MATERIALS AND METHODS
32  consecutive  patients  were  enrolled  referred  to  the

Nephrology and Dialysis Unit of the University Hospital “G.
Martino” of Messina, for renal biopsy between October 2015
and April 2016 [30]. All patients had a negative history of CV
diseases  and  no  evidence  of  CHD  as  assessed  by  ECG  and
echocardiogram.  The  control  group  consisted  of  32  healthy
volunteers from nurses and physicians working in our hospital,
with similar characteristics and a negative clinical history for
glomerular, CV disease and CHD (as assessed by history, ECG
and echocardiogram). The following factors were considered in
the analysis: the presence of comorbidities (DM, hypertension),
time since diagnosis of glomerular disease and treatment with
vitamin  D,  immunosuppressants,  corticosteroids,  lipid-
lowering  agents  and  antidiabetic  drugs.  The  study  was
performed in accordance with the Declaration of Helsinki and
was  approved  by  the  local  ethics  committee.  In  only  SLE
patients, the SLEDAI Score was calculated. The SLEDAI tool
is  a  cumulative  and  weighted  index  used  to  assess  disease

activity across 24 different disease descriptors in patients with
SLE  [31,32].  All  participants  gave  their  informed  consent
before  entering  the  study.  Inclusion  criteria  were  age  ≥18
years,  creatinine  clearance  ≥60  ml/min,  proteinuria  ≥300
mg/24h and ejection fraction ≥50%. Exclusion criteria were the
presence of CKD stage 3-5 or CV disease.

2.1. Biochemical Measurement
All  participants  underwent  blood  laboratory  tests  to

evaluate the following: hemoglobin, urea, creatinine, calcium,
Phosphate,  Parathyroid  Hormone  (PTH),  C-reactive  protein
(CRP)  and  albumin  measured  by  standard  laboratory
techniques  (Roche-Italy,  Monza).  Creatinine  clearance  and
daily proteinuria were calculated with 24 h urine collection [33,
34].

2.2. Echocardiographic Measurements
Two-dimensional echocardiographic images were acquired

using ultrasound equipment (My Lab ALFA, Esaote, Florence,
Italy) with a 2.5-MHz phased-array transducer. 2D data were
obtained with  parasternal  long-  and short-axis  views and the
three standard apical views according to the recommendations
of the American Society for Echocardiography for the analysis
of  wall  motion,  End-Diastolic  Volume  (EDV),  End-Systolic
Volume (ESV) and Ejection Fraction (EF). The procedure was
performed by the same, blinded, operator (G.D.)

2.3. Speckle-tracking Analysis by 2D Echocardiography

A  dedicated  software  package  (XStrain™,  Esaote,
Florence,  Italy),  was  used  for  an  “off-line”  quantification  of
circumferential (Fig. 1A) and longitudinal (Fig. 1B) strain.

The LV was divided according to the 16-segment model (6
basal,  6  mid-level,  and  4  apical).  Short-axis  views  images,
obtained  at  the  mitral  valve,  papillary  muscles  and  apical
levels,  were  used  to  compute  circumferential  strain.  The
longitudinal strain was calculated using standard apical 4-, 3-,
and 2-chamber views. Global Strain (GS) was defined as the
mean  value  of  16  segments.  In  all  patients,  we  calculated
Global  Circumferential  Strain  (GCS)  and  the  Global
Longitudinal Strain (GLS). The procedure was performed by
the same, blinded, operator (G.D.).

2.4. Carotid Intima Media Thickness (cIMT)
cIMT  was  measured  by  a  high-resolution  MyLab  70

scanner (Esaote)  with the use of  a  linear  and high frequency
(7-12 MHz) transducer. These data were calculated on the left
side  of  the  common  carotid  artery,  common  carotid  artery
bifurcation  and  internal  carotid  artery.  The  procedure  was
performed  by  the  same,  blinded,  operator  (G.D).

2.5. Statistical Analysis

Statistical  analyses  were  performed  using  the  Statistica
software  package  (release  4.5;  StatSoft,  Tulsa,  OK,  USA).
Values are expressed as mean ± SD or percentage. The norma-
lity of distribution of continuous variables was assessed by the
Kolmogorov-Smirnov test. Comparisons between groups were
performed by Student’s t-test. The percentage of each variable
was compared between groups by Fisher’s exact test. Pearson’s
correlation  coefficient  was  used  to  evaluate  correlations.
Values of a 2-sided p < 0.05 were considered as significant.
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Fig. (1). 2D acquisitions for the "off-line" evaluation of Strain. Panel A: Evaluation of Circumferential Strain. Panel B: Evaluation of Longitudinal
Strain.

3. RESULTS

The  study  included  32  patients  (18  female)  with  a  mean
age  of  41  ±  4.2  years.  Overall,  15  of  these  patients  were
affected  by  lupus  glomerulonephritis  (LG  group)  and  17  by
primary  glomerulonephritis  (PG  group),  consisting  of  IgA
nephropathy (IgAN) (n = 7), membranous glomerulonephritis
(MGN) (n = 5), minimal change nephropathy (MCN) (n = 4)
and  focal  and  segmental  glomerulosclerosis  (FSGS)  (n  =  1).
Clinical  characteristics  of  lupus  glomerulonephritis  patients,
primary  glomerulonephritis  patients  and  control  group  are
shown in Table 1. Duration of disease was 80.46 months in the
LG group and 43.05 in the PG group (p=0.017). Hypertension
was present in 53.2 and 94.1% of the patients in the LG and PG
group,  respectively  (p=0.006).  DM  was  present  in  13.3  and
11.8%  of  the  patients  in  the  LG  and  PG  group,  respectively
(p=0.89). In the PG group, a higher percentage of patients were
treated with vitamin D and a lower percentage with steroid and
immunosuppressive drugs compared with the LG group. The
control group was not on any medication. The SLEDAI score
in the LG group was 8.26± 3.99. The mean creatinine clearance
was  similar  in  the  LG and  PG groups  (102  ±  30  vs  99  ±  39
ml/min; p=0.8) and in the control group 105 ± 35 (p=0.57 vs
PG; p=0.76 vs LG). The patients' groups have 24h proteinuria
statistically significantly higher than that of the control group.
(Table 1).

Serum levels of calcium (Ca) and phosphorus (P) did not
differ significantly between the study groups.

Plasma levels of PTH were significantly higher in patients
groups  than  the  control  group  (46.7  pg/ml  in  the  LG  group,
41,69±23,07  pg/ml  in  the  PG  group  and  28.8  pg/ml  in  the
control) (p=0.005 LG vs control and p=0.03 PG vs control).

Table.2  reports  the  Echocardiographic  and  vascular
parameters in all three groups. Myocardial function, assessed
by  conventional  echocardiography,  showed  normal  left
ventricular (LV) systolic function in all groups. Furthermore,
there were no significant differences in relation to wall motion,
EDV,  ESV  and  EF  between  all  groups.  In  speckle-tracking
analysis, GLS was significantly lower in the LG and PG groups
compared with the control group (LG group vs controls: 20.06

± 2.60 vs 22.7 ± 2.10; p = 0.0005, PG group vs controls: 20.23
±  2.77  vs  22.7  ±  2.10;  p  =  0.001).  With  regard  to  the  GCS,
there were no significant differences between groups (Table 2).

Common  cIMT  was  significantly  higher  in  the  PG
compared with the LG group (i.e.  0.58 ± 0.17 vs  0.45 ± 0.09
mm,  respectively;  p  =  0.01).  In  contrast,  carotid  bifurcation
IMT  and  internal  cIMT  did  not  differ  between  LG  and  PG
groups (0.74 ± 0.42 vs  0.84 ± 0.47 mm; p = 0.53 and 0.50 ±
0.24  vs  0.54  ±  0.20  mm;  p  =  0.60,  respectively).  Compared
with  the  control  group,  no  significant  differences  in  cIMT
values were observed overall. In all patients (n=32), a positive
correlation was found between CRP and proteinuria (r = 0.98;
p  <0.05),  whereas  there  were  negative  correlations  between
common cIMT and  creatinine  clearance  (r  =  -0.97;  p  <0.05)
and between carotid bifurcation IMT and phosphate levels (r =
-0.97; p <0.05).

4. DISCUSSION

The  present  study  shows  that  subclinical  myocardial
dysfunction (assessed by GS) may be present in patients with
primary  or  secondary  glomerulonephritis.  To  the  best  of  our
knowledge, this is the first study to evaluate the potential CV
risk of these patients by speckle-tracking analysis.

Several studies demonstrated that CKD is an independent
risk factor for CV disease; this risk increases even in the early
stages  of  CKD i.e.  when  estimated  glomerular  filtration  rate
(eGFR) levels are > 60 ml/min/1.73 m2 [33, 34].

There  is  increasing  evidence  that  structural  myocardial
changes and subclinical cardiac dysfunction may present early
in the course of CKD (Table 3). These abnormalities in cardiac
structure  may  worsen  with  CKD  progression  without
significant changes in systolic or diastolic function [35 - 31].
The prevalence of cardiac dysfunction is represented primarily
by  LV  hypertrophy  (LVH),  reported  in  40-78%  of  CKD
patients  and  74%  of  ESRD  patients  [38].  Unfortunately,
conventional  echocardiography  cannot  identify  subclinical
systolic  and  diastolic  dysfunction,  since  the  global  cardiac
function is preserved at the early stages of cardiac disease [20,
23, 39].
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Table  1.  Clinical  characteristics  of  lupus  glomerulonephritis  patients,  primary  glomerulonephritis  patients  and  control
group. Results are expressed as number, means ± S.D., percentage and median (range).

– LG Group (n=15) PG Group (n=17) Control Group (n=32)
Mean age (years) 39.0 ± 12.7 43.3 ± 14.8 40.4 ± 10.4

Sex, M/F n 2/13 12/5 13/19
Months of diagnosis 80.5 43.0* NA

Diabetes (n, %) 2 (13.3%) 2 (11.8%)* 0
Hypertension (n, %) 8 (53.2%) 16 (94.1%)* 0
Dyslipidemia (n, %) 2 (13.3%) 5 (29.4%) 0

C3 (mg/dl) 110.3 ± 27.5 125.3 ± 32 131.4 ± 30.8
C4 (mg/dl) 23 (14-37) 34 (22-38.5) 28 (16-40)

CRP (mg/dl) 1 (0.1-3.4) 0.6 (0.1-1.2) 0.9 (0.1-1.8)
Albumin (g/dL) 3.92 ± 0.6 4.0 ± 0.6 4.5 ± 0.2

24 h Proteinuria (mg) 914± 1719 1109 ± 1850 156 ± 24 §
Creatinine clearance (ml/min) 102.2 ± 30.3 99.1 ± 38.8 105.3 ± 16.2

Ca (mg/dl) 9.1 ± 0.5 9.4 ± 0.7 9.6 ± 0.5
P (mg/dl) 3.5 ± 0.8 3.3 ± 0.7 3.2 ± 0.9

PTH (pg/ml) 36.3 (28-67) 40.1 (31-43.9) 30.7 (23-47)
Vitamin D therapy (n, %) 8 (53.3%) 11 (68.7%) 0
Steroid therapy (months) 48 (39-120) 20 (7-42) NA

Total glucocorticoid cumulative dose, (g) 9.06± 4.09 5.2± 2.3 NA
Immunosuppressive therapy (months) 47 (33-88) 8 (3-26) NA

SLEDAI-2K 8.26± 3.99 NA NA
LG: lupus glomerulonephritis; PG: primary glomerulonephritis; C3: serum complement C3; C4: serum complement C4; CRP: C-reactive protein; PTH: Parathyroid
Hormone; Ca: Calcium; P: Phosphorus; SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index. NA: Not applicable. *p<0.05 LG vs PG; §: p<0.001
Control vs LG and PG.

Table 2. Echocardiographic and vascular parameters expressed as mean ± SD.

– LG Group PG Group Control Group
IMT CC (mm) 0.45 ± 0.09 0.58 ± 0.17° 0.44 ± 0.15

IMT bifurcation (mm) 0.74 ± 0.42 0.84 ± 0.47 0.72 ± 0.35
IMT IC (mm) 0.50 ± 0.24 0.54 ± 0.20 0.48 ± 0.15

Longitudinal strain (%) 20.06 ± 2.60* 20.23 ± 2.77§ 22.7 ± 2.10
Circumferential strain (%) 26.53 ± 2.50 26.05 ± 3.40 26.3 ± 2.76

IMT CC: intima-media thickness of the common carotid artery - IMT IC: intima-media thickness of the internal carotid artery - LG: lupus glomerulonephritis patients -
PG: primary glomerulonephritis patients – °p= 0.01 PG vs LG; *p=0.0005 LG vs Control Group; §p=0.001 PG vs Control Group

Table  3.  Prevalence  of  myocardial  abnormalities  in  chronic  kidney  disease  and  systemic  lupus  erythematosus  patients
evaluated by conventional echocardiography and 2D speckle-tracking echocardiography.

Authors Date of publication Population Diagnostic tool Myocardial abnormalities
Foley et al. [32] 1995 433 ESRD patients Echocardiography 73.9% LVH

35.5% LVD
14.8% SD

Park et al. [31] 2012 3,487 CKD patients Echocardiography 50% LVH
13% LVD

8% SD
Liu et al. [41] 2011 153 CKD patients 2D speckle-tracking echocardiography Reduced GLS
Dai et al. [23] 2016 60 SLE patients 2D speckle-tracking echocardiography Reduced GLS
Leal et al. [15] 2015 35 SLE patients 2D speckle-tracking echocardiography Reduced GLS

CKD: chronic kidney disease; SLE: systemic lupus erythematosus; LVH: left ventricular hypertrophy; LVD: left ventricular dilatation; SD: systolic dysfunction; GLS:
global longitudinal strain

Quantification of myocardial strain, a measure of cardiac
abnormalities, can be useful in identifying subclinical changes
in  LV  function.  Two-dimensional  speckle  tracking

echocardiography  (2D-SE)  is  a  relatively  new
echocardiographic  technique  that  evaluates  regional  LV
function.  The  purpose  of  this  technique  is  to  analyze
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myocardial deformities by tracking natural acoustic reflections
and  interference  patterns,  validated  with  measurements
obtained by sonomicrometry and magnetic resonance imaging.
Several  studies  demonstrated  that  cardiac  strain  assessment
may detect early deterioration of cardiac function [40, 41]. In a
study performing 2D-SE, GLS was significantly higher in the
control group (n = 30 healthy individuals) compared with the
hypertensive  group (n  = 60 hypertensive  patients,  aged < 50
years)  with  preserved  LVEF;  EF  did  not  significantly  differ
between the two groups [42]. The observed reduced GLS in the
hypertensive  group  was  interpreted  as  systolic  dysfunction,
thus  demonstrating  that  this  technique  may be  able  to  detect
subclinical myocardial dysfunction [42].

Cardiac  strain  assessment  is  also  useful  to  evaluate  the
potential  risk  for  concentric  hypertrophy  as  well  as  CV
mortality and hospitalization due to heart failure, Myocardial
Infarction (MI) and stroke [43 - 45]. In this context, in a study
of 388 asymptomatic patients with hypertensive heart disease,
followed for  Major  Adverse  Cardiac  Events  (MACE)  over  a
median of 4 years, a lower GLS at baseline was associated with
a  higher  risk  of  MACE  [46].  Furthermore,  the  presence  of
cardiac strain may detect subclinical LV dysfunction in CKD
patients. Indeed, GLS was significantly lower in CKD patients
(37  with  moderate-advanced  CKD  and  60  with  ESRD
undergoing  maintenance  hemodialysis)  compared  with  56
controls,  without  any  differences  in  EF  between  groups,
confirming  that  reduced  renal  function  was  associated  with
systolic  dysfunction  [47].  In  another  study  of  447  CKD
patients, a lower GLS was an important predictor of all-cause
mortality  [48].  Similarly,  in  the  present  study,  it  has  been
demonstrated  that  patients  with  primary  and  secondary
glomerulonephritis  had  a  significantly  lower  GLS  compared
with controls,  thus supporting the increased CV risk in these
patients.  Of note, SLE patients have an increased rate of CV
events, as reported in a systematic review showing that CV risk
is at least doubled in these patients compared with the general
population [49]. CV risk factors included not only traditional
ones  but  also  disease  duration  and  activity,  as  well  as
glucocorticoid  use  [49].

Despite  the  awareness  of  the  increased  CV  risk  in  SLE
patients,  hospitalizations  for  acute  MI  or  stroke  in  these
patients  are  still  frequent  [50].  The  pathophysiological
mechanisms  involved  are  not  completely  understood,  with  a
mixture  of  traditional  (hyperlipidemia,  DM,  smoking,
hypertension, obesity) and non-traditional risk factors (disease
activity,  duration,  and  therapy),  with  chronic  inflammation
playing a causative role [12, 51, 52]. Conversely, there are only
a few data about CV risk in patients with PG. A recent study
demonstrated  that  patients  with  primary  membranous
nephropathy had an increased CV risk early in  the course of
their disease [53]. Briefly, 404 such patients were followed for
a median of 24.3 months; 31 patients experienced a CV event
(22  were  acute  coronary  syndromes,  8  acute  ischemic
cerebrovascular  events  and  1  acute  peripheral  arterial
thromboembolic  event)  [53].  Our  study  confirms  that  both
populations (i.e. those with LG and PG) are at an increased risk
for cardiac disease.

Atherosclerosis, evaluated by cIMT, is a frequent compli-
cation  of  CKD  [54].  In  a  study  comparing  95  CKD  patients
with  121  hypertensive  patients  (without  CKD)  and  57
normotensive  individuals,  CKD  patients  had  a  significantly

greater carotid internal diameter (common carotid artery) than
hypertensives  and  normotensives,  resulting  in  25  and  11%
increases  in  circumferential  wall  stress,  respectively;  no
significant  differences  were  observed  in  cIMT [55].  Patients
with SLE also have an increased prevalence of atherosclerosis
[56]. In this context, Roman et al. showed that atherosclerosis,
assessed by the presence of plaques, IMT values and diameter
of  common  carotid  arteries,  was  more  prevalent  in  SLE
patients  compared  with  controls  (37.1  vs  15.2%,  p  <0.001),
indicating  that  SLE  may  be  an  independent  risk  factor  for
atherosclerosis  [57].  Furthermore,  in  another  study,  stroke
incidence  was  increased  in  SLE  patients  compared  with  the
general population [58].

Conversely,  there  are  only  a  few  data  on  carotid
abnormalities in patients with glomerular disease and preserved
renal  function.  Iannuzzi  et  al.  compared  30  patients  with
glomerular disease and GFR >30 ml/min/1.73 m2vs 30 controls
[59]. Atherosclerosis was evaluated by carotid artery diameter,
IMT and stiffness.  The results  showed that  all  these markers
were greater in patients with glomerular disease compared with
controls  [59].  In  our  study,  common cIMT was  significantly
higher in the PG compared with the LG group, but there were
no significant differences between the two patient groups and
the  control  group.  These  data  suggest  an  increased  risk  for
atherosclerosis development in PG patients with normal renal
function (i.e. normal creatinine clearance), underlining the need
for  an  early  CV  assessment  and  treatment  in  these  patients.
Serum  CRP  levels  were  also  significantly  associated  with
proteinuria in both groups. This correlation suggests that low-
grade  inflammation  may  play  a  role  in  the  development  and
progression  of  proteinuria.  Several  studies  showed  that
inflammation  is  correlated  with  endothelial  dysfunction  as
responsible  for  proteinuria  and  increased  CV  risk.

The  results  from  the  present  study  suggest  that  patients
with  glomerulonephritis  have a  high CV risk.  Thus,  CV risk
should  be  assessed  in  such  patients  and  modifiable  CV  risk
factors should be aggressively addressed. In this context, it is
important  to  detect  early  cardiac  alterations  and  initiate
treatment to reduce CV morbidity and mortality. Some drugs
used in CV diseases have a renoprotective effect. Statins may
exhibit  significant  renoprotective  effects  beyond  their  lipid-
lowering capacity [60 - 62].

In this context, statins can exert anti-inflammatory actions
in  the  renal  tissue,  prevent  renal  scarring  and  diminish
mesangial  or  other  kidney  cell-type  proliferation  while
promoting mesangial cell apoptosis [63]. CKD is a risk factor
for  accelerated  atherosclerosis;  statin  therapy  should  be
initiated with a low-density lipoprotein target of <100 mg/dL
(when  eGFR  =  30-59  mL/min/1.73m2)  or  <70  mg/dL  (when
eGFR  <30  mL/min/1.73m2)  [62].  Of  note,  statins  can  also
prevent  acute  kidney  injury  following  contrast  media
administration  [64  -  69].

Several  studies  confirmed  the  renoprotective  effect  of
angiotensin-converting  enzyme  inhibitors  (ACE-Is)  and
angiotensin receptor blockers (ARBs); ACE-Is and ARBs can
reduce  microalbuminuria  and  proteinuria,  preserve  kidney
function and delay end-stage renal disease [70]. The activation
of the Renin-Angiotensin-Aldosterone System (RAAS) plays a
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key  role  in  the  development  and  progression  of  CV disease,
especially in arterial hypertension, heart failure and coronary
artery  disease.  ACE-Is  exert  neurohormonal  modulatory
effects,  such  as  vasodilatory,  anti-inflammatory,  plaque-
stabilizing, antithrombotic and anti-proliferative effects. ARBs
have  similar  pharmacological  properties  to  ACE-Is  [71].
According  to  guidelines  [65],  if  proteinuria  is  ≥  0.5  g/24  h,
ACEIs  or  ARBs  should  be  administered  and  blood  pressure
should be maintained ≤ 130/80 mmHg [72]. In lupus nephritis,
corticosteroid therapy should be instituted in cases of clinically
significant renal disease [65].

Immunosuppressive  agents,  particularly  cyclophos-
phamide,  azathioprine,  or  mycophenolate  mofetil,  should  be
administered in the presence of aggressive proliferative renal
lesions,  as  they  may  improve  renal  outcomes.  Immunosup-
pressive drugs can also be used in patients with an inadequate
response or excessive sensitivity to corticosteroids [65, 73, 74].
Current  treatment  for  glomerulonephritis  is  non-specific;
immunosuppression is effective for immune-mediated diseases
but may frequently lead to complications related to medication
toxicities. It is possible that patients are genetically predisposed
to  have  a  better  response  to  certain  therapies.  Precision
medicine, combining modern technologies with molecular and
genetic  information  to  identify  mechanisms  of  diseases  for
targeted treatment and disease prevention, may be coming of
age in nephrology [75].

The  main  limitation  of  the  present  study  is  the  small
sample size. On the other hand, the strengths of the study are
the duration of the follow-up and the absence of evident CV
disease. Indeed, this population has been considered at a high
risk of CV disease, but it was not possible to demonstrate this
at an early stage.

CONCLUSION

The  present  study  shows  that  patients  with  glomerular
diseases, even with normal creatinine clearance, are at high risk
for  CV  disease,  independently  from  traditional  risk  factors.
Subclinical  atherosclerosis  may  occur  early  in  the  course  of
these  diseases.  In  this  context,  LVEF  measurements  are  not
useful for an earlier diagnosis of LV dysfunction, whereas GS
may  be  used  to  assess  subclinical  cardiac  alterations.
Furthermore,  common  cIMT  was  higher  in  the  PG  group
compared with the LG group, thus representing a potential risk
factor for atherosclerosis development.
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