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ABSTRACT. Metabolic syndrome (MS) is a major public health threat. Individuals with MS are at increased risk
for development of chronic kidney disease (CKD). Despite effective medical interventions that have targeted vascular
renin-angiotensin system (RAS) blockade the prevalence of CKD remains considerably high. Few studies have
directly compared the reno- protective effects of Angiotensin II-receptor blockers and Angiotensin-converting-
enzyme inhibitors (ACE) in patients with MS. The aim of the present study was  to compare the renoprotective
effects of Angiotensin II-receptor blockers and Angiotensin-converting-enzyme inhibitors (ACE) in patients with
MS and early nephropathy. In this prospective three year study, we randomly assigned 123 patients (mean age
45.8±11.7 years, range 31-57 years, 72 male and 51 female) with metabolic syndrome and early nephropathy to
receive either the ACE inhibitor Quinapril (Accupro, Pfizer International, 20mg daily, 43 subjects) or  Angiotensin
II- receptor blocker Valsartan (Diovan, Novartis, 160 mg daily, in  41 subjects) or  in combination Valsartan /
Quinapril (160 mg/20 mg daily, in 39 subjects).  The endpoint was the change in the glomerular filtration rate
(GFR) (determined by measuring the plasma Clearance of Creatinine) between the baseline value and the last
available value during the three-year treatment.  After three years, indices of GFR increased by 4.2 ml/min/1.73m²
in Quinapril-treated patients,  compared with - 4.7 ml/min/1.73m² in Valsartan-treated subjects, and - 7.1 ml /min/
1.73m² in Valsartan /Quinapril group (p<0.01). The results indicated that Valsartan was not superior to Quinapril,
but the renoprotective effects of the combined therapy with Valsartan/Quinapril significantly improved after three
years. © 2011 Bull. Georg. Natl. Acad. Sci.
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Metabolic syndrome (MS) is  a  major  public  health
threat  for 20 percent  of  the  population  30 years  of  age
and  older [1]. Excess body fat, especially abdominal vis-
ceral fat accumulation, is frequently accompanied by dia-
betes mellitus, dyslipidemia, and hypertension, and could
result in atherosclerotic vascular diseases.

Individuals with MS are at increased risk for devel-
opment of chronic kidney disease (CKD) [2]. The preva-
lence of CKD may increase for several reasons. The preva-
lence of two greatest causes of CKD, diabetes mellitus
and hypertension, is  increasing and are aggravated by

obesity, dyslipidemia, smoking and other risk factors.
Prevalence of obesity increases parallelly with chronic
kidney disease (CKD). An estimated 20 million adults in
the United States have CKD - about one in nine adults [3].
Several recent epidemiologic studies have shown that
obesity and the metabolic syndrome are independent pre-
dictors of CKD. In addition to diabetes and hypertension,
several other mechanisms have been postulated to initi-
ate and maintain kidney injury in patients with obesity
and the metabolic syndrome. Estimation of glomerular fil-
tration rate (GFR) is the best overall index of kidney func-
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tion. The level of GFR should be estimated from predic-
tion equations that take into account the Serum Creati-
nine (SCr) concentration and some or all of the following
variables: age, gender, race and body size. The following
equations provide useful estimation of GFR according to
the Cockcroft-Gault equations [4].

Our knowledge of the path physiology and treat-
ment of MS has rapidly increased in the last decades [5-
7]. Hypertension, which is closely linked to obesity [8],
is probably a major cause of renal dysfunction in obese
patients but is likely not to be the only hemodynamic
reason. Increased vascular tone and renal salt and water
retention are the main initiators of hypertension in obes-
ity. In addition, increased RAS activity, as a result of
both sympathetic activation and possibly increased adi-
pose tissue synthesis, results in increased renal sodium
and water retention [9, 10].  Despite effective medical
interventions that have targeted vascular renin-angi-
otensin system (RAS) blockade prevalence of CKD re-

mains considerably high. Few studies have directly com-
pared the reno-protective effects of Angiotensin II-
receptor blockers and  angiotensin-converting-enzyme
inhibitors (ACE) in patients with MS.

The aim of the present study was to assess whether
angiotensin-converting-enzyme inhibitors, Angiotensin
II- receptor blockers or their combination prevent CKD in
subjects with MS.

Material and Methods
This study was conducted in Acad. Nodar Kipshidze

National Center of Therapy.  The study investigates indices of
GFR in patients with MS and early nephropathy  who were
randomly assigned to receive Quinapril and/or Valsartan dur-
ing the Follow-Up study.  In total 123 patients were studied
(mean age 45.8±11.7, range 31-57 years, male -72 and  female-
51). Every patient was kept on a diet and treated with
Metformine. All  patients had mild-to moderate hypertension
and  serum creatinine level  was below 1.6 mg/dl (Table 1).

Table 1.

Baseline Characteristics of the  subjects

Variable 
Quinapril  group 

(N=43) 

Valsartan group 

(N=41) 
Valsartan/ Quinapril group 

(N=39) 

Age - year 42.8±11.7 45.2±10.9 44.9±10.8 

Sex (male/female) 24/19 23/18 25/14 

Body-mass index 31.6±3.8 31.9±4.1 31.2±3.5 

Blood pressure - mmHG    

Systolic 158.7±14.9 154.9±15.2 158.3±15.1 

Dyastolic 85.3±8.4 85.9±7.6 86.1±7.9 

Cholesterol – mg/dl - - - 

Total – mg/dl, mean 218±41 222±38 215±40 

High-density lipoprotein– mg/dl, mean 39±11 39±13 40±12 

Low-density lipoprotein– mg/dl, mean 137±32 139±29 136±31 

Triglycerides– mg/dl, mean 198±85 204±104 201±98 

Glycosylated hemoglobin – (%), mean 7.1±0.8 7.3±0.9 6.9±1.1 

Serum creatinine – mg/dl 1.11±0.27 1. 13±0.21 1.09±0.32 

Glomerular filtration rate – ml/min/1.73m² 90.5±21.2 91.6±22.1 92.1±19.8 

Proteinuria – no. of subj.(%) 15 (34.9) 13 (31.7) 14 (35.9) 

History of cardio-vascular disease – no.(%) 21 (48.8) 19 (46.3) 20 (51.3) 

 hypertension history – year, median (range) 7.0 (0-18) 5.5 (0-17) 6.0 (0-16) 

 



Novel Approaches to Prevention of Chronic Kidney Disease in Patients with Metabolic Syndrome 123

Bull. Georg. Natl. Acad. Sci., vol. 5, no. 1, 2011

During the two-week  screening period patients
stopped to receive antihypertensive medication and the
subjects were randomly assigned  to receive either
Quinapril (Accupro, Pfizer International, 20 mg daily, in 43
subjects) or Valsartan (Diovan, Novartis, 160 mg daily, in
41 subjects) or  in combination Valsartan / Quinapril (160
mg/20 mg daily, in 39 subjects).  Additional antihyperten-
sive medication (not an ACE inhibitor or an Angiotensin
II-receptor blocker) was allowed after one month, if the
resting blood pressure exceeded 160/100mmHg.

The primary end point was the change of the glomeru-
lar filtration (determined by glomerular filtration rate and
serum creatinine level).

Statistical analysis - Data are presented as mean +
SEM. Differences between groups were evaluated by
unpaired Student's t-test. A probability value of less than
0.05 denoted the presence of statistically significant dif-

ference. All calculations were performed using SPSS for
Windows, version 11.0.

Results and Discussion
The baseline characteristics of the 123 subjects who

underwent randomization were similar in the three treat-
ment groups (Table 1). 37 of the 43 subjects completed
the study  in the Quinapril group (86%), and 34 of the 41
(83%) subjects - in the Valsartan group, and 31 of the 39
subjects- in the Valsartan / Quinapril group (79%).

The use of concomitant cardiovascular medications
increased during the study targeting the clinical guide-
lines (Table 2).

The GFR was measured at baseline and then yearly
during three years or until dropout. After  baseline, GFR
was determined in 102 patients.  After three years, the
mean difference in the GFR was - 4.2 ml/min/1.73m² in

Table 2.

Concomitants  Cardiovascular Medications Used during the Study

Medication 
Quinapril group 

(N=43) 
Valsartan group 

(N=41) 
Valsartan / Quinapril group 

(N=39) 

Diuretics 21 (49%) 18 (44%) 8 (20%) 

Beta-blockers 19 (44%) 17 (41%) 12 (31%) 

Calcium-channel blockers 22 (51%) 15 (37%) 11 (28%) 

Statins 28 (65%) 29 (71%) 25 (64%) 
Aspirin 26 (60%) 25 (61%) 20 (51%) 

Metrformine 26 (63%) 26 (63%) 24 (62%) 

Fig. 1. Glomerular filtration rate in Valsartan/Quinapril group (n=39).
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Quinapril-treated patients,  compared with - 4.7 ml/min/
1.73m² in Valsartan-treated subjects, and - 7.1 ml /min/
1.73m² in Valsartan /Quinapril group .

Analysis of GFR difference showed a mean change
of  - 4.2 ml/min/1.73m² ,  compared with  - 4.7 /min/1.73m²;
significant difference was not observed between the
Valsartan and  Quinapril groups.  Combined therapy with
Valsartan /Quinapril showed a mean change of  - 7.1 ml/
min/1.73m² v.s. - 4.7 ml/min/1.73m², and - 7.1 ml/min/1.73m²
v.s. - 4.2 ml/min/1.73m² (p<0.001), which indicates that this
approach is effective  during the prevention and treat-
ment of CKD (Fig.1).

 In this long-term comparison of renal outcomes with
use of an  Angiotensin II- receptor blocker and an ACE
inhibitor in subjects with MS and early nephropathy, we
determined that Valsartan was not inferior to Quinapril in
preventing  the progression of renal dysfunction. But our
study indicated that combined therapy with  Angiotensin
II- receptor blocker/ ACE  inhibitor reduced the Serum
Creatinine and increased GFR.

Weight loss and aggressive treatment of diabetes and

hypertension still constitute the most effective interven-
tions for CKD prevention. Agents that enhance insulin
sensitivity, such as PPAR agonists, blockade of the RAS
and HMG-CoA  reductase inhibitors, are promising as
adjunctive therapies to prevent progression of renal dis-
ease in patients with the metabolic syndrome [11]. Block-
ade of the RAS is likely to be beneficial, but treatment will
need to be individualized depending on the degree of
renal dysfunction and the presence of other co morbidities
that are associated with abdominal obesity, such as cardi-
opulmonary dysfunction and perhaps the pattern of fat
distribution.  In addition, to identify the optimal regimens
to maximize renoprotection, major efforts should be made
in identifying and treating all patients at risk, with the
final aim to delay or even prevent the onset and progres-
sion of chronic renal disease and related complications.

Conclusions.  The long-term combined  therapy with
Angiotensin II- receptor blocker Valsartan/ ACE  inhibi-
tor Quinapril prevents the progression of renal dysfunc-
tion in subjects with metabolic syndrome and early ne-
phropathy.

samedicino mecnierebani

metaboluri sindromis mqone pirebSi Tirkmlis
qronikuli daavadebis prevenciis Tanamedrove
RonisZiebebi
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metaboluri sindromi (ms) farTod gavrcelebuli paTologiaa, romelic aReniSneba 30 welze
ufrosi asakis dedamiwis mosaxleobis 20%-s.  ms aerTianebs ra mTel rig risk-faqtorebs (abdominuri
simsuqne, arteriuli hipertenzia, glukozisa da lipiduri cvlis darRveva), xels uwyobs Tirkmlis
qronikuli ukmarisobis (Tqu) ganviTarebas axalgazrda asakSi. dReisaTvis cnobilia kvlevaTa
Zalze mcire raodenoba ms dros angiotenzin II-receptoris blokerebis (arb) da angiotenzinis
gardamqmneli fermentis (agf) inhibitorebis reno-proteqtoruli efeqtis Sesaxeb. Cveni kvlevis
mizani gaxldaT, Segvefasebina arb-s da agf-inhibitorebis renoproteqtoruli efeqturoba ms-iT
daavadebul pirebSi nefropaTiis sawyis etapze.
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  kvlevis farglebSi Seswavlil iqna ms mqone 123 pacienti (saSualo asaki 45.8±11.7w., 72
mamakaci/51 qali). isini daiyo 3 jgufad. yvela maTgans eniSneboda aTerosklerozis sawinaaRmdego
dieta da standartuli medikamentozuri mkurnaloba.  I jgufs eZleoda 20 mg qvinaprili (Fakupro,
faizeri), II jgufs _ 160mg valsartani (diovani, novartisi), xolo III jgufs _ 20 mg qvinaprili/
160mg valsartani.  maT utardebodaT rutinuli gamokvlevebi, isazRvreboda glomeruli filtraciis
siCqare (kreatininis klirensis mixedviT) dasawyisSi da 3 wliani mkurnalobis Semdeg.

  kvlevis Sedegad samive jgufSi gamovlinda dadebiTi dinamika; glomeruli filtraciis siCqare
Seicvala I jgufSi - 4.2 ml/wT/1.73m² -iT, II jgufSi _ 4.7 ml/wT/1.73m² -iT, xolo III jgufSi _ 7.1
ml/wT/1.73m² -iT. statistikurad sarwmuno aRmoCnda III jgufSi miRebuli cvlileba (p<0.001).
miRebuli Sedegebi mowmobs, rom  arb valsartani da agf inhibitori qvinaprili dadebiT zemoqmedebas
axdenen Tqu-is sawyis etapze ms mqone pirebSi, amasTan erTad, ar gamovlinda arb valsartanis
sarwmuno upiratesoba agf inhibitor qvinaprilTan SedarebiT. kvlevis Sedegebi mowmobs valsartani/
qvinaprili kombinirebuli Terapiis upiratesobas Tqu-is sawyis etapze ms mqone pirebSi.

xangrZlivi kombinirebuli Terapia arb/agf inhibitoriT (valsartani 160 mg/ qvinaprili 20 mg)
axdens Tqu-is ukuganviTarebas ms mqone pirebSi, amdenad upriania gamoyenebul iqnas Tqu-is prevenciisa
da mkurnalobisTvis.
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