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Abstract
Lowering of blood pressure itself lowers urinary protein excretion rate and slows rate of GFR decline
in chronic renal disease. There are data that suggests that ACE inhibitors improve glomerular barrier
size selective function in experimental and human renal disease by directly lowering the mean
dimensions of large unselective pores. A reduction in urinary protein excretion correlates with
improved renal function and survival in non diabetic and diabetic renal disease. The initial reduction
in rate of excretion inversely correlates with long term preservation of renal function in patient
without diabetes treated with angiotensin converting enzyme inhibitors. In this study of 97 patients,
the results showed that antihypertensive regimens of ace inhibitors group were more effective than
non ace inhibitor in slowing progression of non diabetic chronic kidney disease. The presence of
proteinuria in non diabetic chronic kidney disease is a strong indication for treatment with ace
inhibitors. A brief epidemiology and pathophysiology is also discussed to understand the role of
hypertension and proteinuria in chronic kidney disease.
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Introduction
Chronic kidney disease (CKD) is a major public
health problem all over the world. The incidence
and prevalence of kidney failure is rising. By
2010, it is estimated that the prevalence will be
greater than 650000 [1]. The prevalence of
earlier stages of CKD is even higher.
Unfortunately CKD is under diagnosed and
undertreated resulting in losing opportunity for
prevention [2-4]. Hypertension and proteinuria
occur in most patients with CKD and are the risk
factor for faster progression of kidney disease. In
most forms of proteinuric CKD, glomerular
filtration rate (GFR) continues to decline even
when the initial insult has been removed [5, 6].
The chronic kidney disease progression occurs in
general through focal nephron loss irrespective
of etiology. Glomerular capillary hypertension is
often maintained by angiotensin dependent
mechanism both through increasing systolic
blood pressure and via specific effects on
glomerular hemodynamics.
Angiotensin II can cause tissue remodelling but
can also contribute directly to CKD by
stimulating expression of TGF-beta an important
mediator of extracellular matrix deposition and
fibrosis in kidney. Proteinuria is an independent
risk factor for progression of renal disease. The
proteinuria or microalbuminuria serves as a
marker of glomerular capillary hypertension.
Hypertension has important role and exacerbate
pre-existing renal disease. Normalization of
systolic blood pressure limits renal disease
progression. In nearly all studies, the
renoprotective
properties
of
angiotensin
converting enzyme (ACE) inhibitors
were
accompanied by a decrease in rate of urinary
protein excretion [7, 8]. The ACE inhibitors have
beneficial effects on the permeability and size
selective function of glomerulus, these effects
would lead to limited ultrafiltration of
macromolecules and proteins [9-11].
ACE inhibitors are more effective than
conventional antihypertensive drugs at delaying

the progression of renal disease in diabetic [1222], and non diabetic patients [23].
Epidemiology
The worldwide rise in the number of patients
with CKD is reflected in the increasing number
of people with end stage renal disease (ESRD)
treated by renal replacement therapy - dialysis or
transplantation [24]. In the UK, the annual
incidence of ESRD has doubled over the past
decade to reach about 100 new patients per
million of population [25], well below the
European average (about 135 per million) and
rates in the USA [26].
The incidence is expected to continue to rise at
an annual rate of around 5–8%. Two factors are
important. The first is the ageing of the
population; the incidence of ESRD is higher in
elderly people than in the general population.
The second factor is the global epidemic of type
2 diabetes mellitus; the number of people with
diabetes worldwide is predicted to double within
the next 20 years [27]. This increase will be most
notable in less developed countries, where the
number of diabetic patients could rise from 99
million to 286 million by 2025 [27], with an
expected parallel epidemic of diabetic
nephropathy.
About 90% of treated ESRD patients come from
more developed countries that can still afford the
cost of renal replacement therapy [28]. The
annual expenditure on ESRD is estimated to
increase [26]. Dialysis alone takes up most of
health-care budgets with only a small proportion
of the population needing treatment. There is a
clear and direct relation between the gross
national product and the availability of renal
replacement therapy, with less developed
countries unable to meet the increasing demand
[28].
The number of patients with ESRD probably
underestimates the entire burden of CKD
because the numbers with earlier stages of
disease (stages 1 to 4) are likely to exceed by as
much as 50 times those reaching ESRD (stage 5)
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[29]. The prevalence of CKD increases to 50–
60% when at-risk individuals are screened [30].
Clearly, the early identification of such
individuals and the prevention of progressive
CKD are likely to be key factors in alleviating
the future burden of end-stage renal disease and
the associated mortality.
Pathophysiology
Hypertension is both a cause and a complication
of chronic kidney disease and should be carefully
controlled in all patients. Evaluation and
treatment
of
other
complications
of
microalbuminuria, decreased GFR, such as
anemia, malnutrition, bone disease, neuropathy,
and decreased quality of life, should be
undertaken. Renal replacement therapy should
begin when GFR declines to less than 15 mL/min
per 1.73 m2 (stage 5). The clinical action plan for
each stage should include actions begun in
preceding stages.
Pathophysiology of progressive nephropathies
In patients with renal diseases characterized by
proteinuria, the initial insult to the kidney is
usually followed by a progressive decline in the
glomerular filtration rate. This decline has been
thought to be due to changes in renal
hemodynamics initiated by the loss of nephrons
[31]. When renal mass is reduced in rats, the
remaining
nephrons
undergo
sudden
hypertrophy, with a concomitant lowering of
arteriolar resistance and an increase in
glomerular plasma flow [32, 33]. Afferent
arteriolar tone decreases more than efferent
arteriolar tone, and therefore, the hydraulic
pressure in glomerular capillaries rises [34] and
the amount of filtrate formed by each nephron
increases. These changes increase the filtration
capacity of the remaining nephrons, thus
minimizing the functional consequences of
nephron loss, but they are ultimately detrimental
[35].
Therapies that attenuate these adaptive changes
limit the decline in the glomerular filtration rate
and minimize structural damage. For example,
angiotensin converting enzyme (ACE) inhibitors,

which reduce intra glomerular capillary pressure
more effectively than other antihypertensive
drugs, consistently protected rats with reduced
renal mass [36, 37] or diabetes mellitus [38, 39]
from progressive renal injury.
Why should hemodynamic
changes
specifically, glomerular hypertension - lead to
progressive renal injury? One possible
explanation is that the high glomerular capillary
pressure enlarges the radius of the pores in the
glomerular membrane by a mechanism that is
mediated at least in part by angiotensin II [40,
41]. This enlargement impairs the size-selective
function of the membrane so that the protein
content of the glomerular filtrate increases, which
in turn increases the endocytosis of protein by
tubular epithelial cells, ultimately resulting in a
nephrogenic effect [42]. A vicious circle is then
established in which changes in renal
hemodynamics due to the loss of nephrons lead
first to proteinuria and then to the loss of more
nephrons.
Proteins filtered by the glomerulus cause injury
of the tubulointerstitium, leading to parenchymal
damage and, ultimately, renal scarring and
insufficiency.
Excessive reabsorption of protein as a
consequence
of
increased
glomerular
permeability results in the accumulation of
proteins in proximal tubular cells and may trigger
the activation of genes encoding endothelin,
chemokines, and cytokines that are either
dependent on Nuclear Factor kB (NFkB) or
independent of this factor. Excessive synthesis of
these or other vasoactive and inflammatory
substances contributes to the proliferation of
fibroblasts
and interstitial inflammation,
ultimately leading to increased synthesis of
extracellular matrix and renal scarring.
Moreover, the increase in the synthesis of
angiotensin II by the kidney as a result of injury
leads to an increase in the expression of the gene
for Transforming Growth Factor b1 (TGFb1) in
tubular cells, eventually inducing hypertrophy of
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these cells and increasing the synthesis of type
IV collagen (fibrogenesis).
Protein-Dependent Interstitial Inflammation
in Nephropathies
The evidence has accumulated that in humans
with nephropathy; more severe proteinuria means
more rapid progression of disease [43-46].
Among patients with non-diabetic proteinuric
renal diseases, those with higher rates of urinary
protein excretion had more rapid progression of
renal disease, independent of its specific cause
[43]. The occurrence of proteinuria in 10 to 30
percent of patients with chronic hypertension or
diabetes after 10 to 15 years of normal renal
function invariably predicts a subsequent decline
in the glomerular filtration rate [47, 48]. The
base-line urinary protein excretion was the best
single predictor of disease progression and endstage renal disease in nondiabetic proteinuric
nephropathies [49].
Renin Angiotensin Aldosterone system
Angiotensin II (AT II) mediated hypertension
can cause tissue remodelling, and can also
contribute directly to chronic kidney disease by
stimulating expression of TGF-BETA an
important mediator of extracellular matrix
deposition and fibrosis [50]. Angiotensin II
triggers several signal transduction pathways
through its interaction with the Angiotensin I
(AT I) receptor, resulting in cell proliferation,
growth, and tissue remodelling [51-53]. In the
kidney, this may manifest as mesangial
production and glomerulosclerosis [51-54]. But
In addition, angiotensin II stimulates production
of aldosterone by its action on zona glomerulosa
of adrenal cortex. Aldosterone may cause cardiac
and renal fibrosis independent of its effects on
blood pressure. The heptapeptide angiotensin III
(AT III) also stimulates aldosterone production.
Two major classes of receptor for angiotensin II
are AT I and AT II; AT1 may exist as two sub
types alpha and beta. Most of the effect of
angiotensin II and III are mediated by AT I
receptor. In addition, many tissues have a local
renin angiotensin systems and the ability to

produce angiotensin II. These tissues include
uterus, placenta, vascular tissue, heart, brain,
adrenal cortex, kidney [55].
Angiotensin converting enzyme inhibitor
In general ACE inhibitors maintain GFR,
increase effective renal plasma flow (ERPF), and
decrease Renal Vascular Resistance (RVR) in
patient who have essential hypertension with
normal renal function. Urinary protein excretion
is decreased. In patient with impaired GFR (<80
ml/min/1.73m2) marked improvement in renal
function (GFR and ERPF) may occur. These
changes may be sustained up to 3 years [56].
ACE
inhibitors
may
reverse
the
pathophysilogical
process
of
essential
hypertensive renal disease by attenuating the
intra renal effects of angiotensin II. An initial
decrease in GFR may be observed after starting
therapy related to alterations in the hemodynamic
determinants of GFR [57]. Such changes in GFR
are reversible. Urinary protein excretion is
usually decreased [58, 59]. The decrease in
proteinuria is unrelated to changes in systemic
blood pressure, GFR, ERPF or filtration fraction.
The anti-proteinuric effect of ACE inhibitor has
been attributed to
 A decrease in glomerular capillary
hydraulic pressure,
 An increase in basement membrane
barrier permselectivity.
 A decrease in mesangial uptake and
clearance of macromolecules [60, 61].
To the degree, the proteinuria reflects the
glomerular injury; ACE inhibitor may have the
potential to retard the progression of renal
disease (as reflected by a reduction in the degree
of proteinuria) independent of antihypertensive
effect.
Reno protective effects
ACE inhibitors have a renoprotective effect. In
patients with micro albuminuric, it decreases
progression to overt proteinuria. In patients with
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overt proteinuria (>500 mg/day), the degree of
proteinuria is decreased where as in those with
renal insufficiency (serum creatinine) >1.5
mg/dl) progression of renal insufficiency is
slowed [62].
In comparison with other antihypertensive agents
in patients with non diabetic nephropathies, ACE
inhibitors appear to superior in reducing
proteinuria when comparable effect on blood
pressure is achieved [63, 64]. The renoprotective
effects of ACE inhibitors may be explained by
other mechanism of decreasing intra glomerular
pressure and limiting macromolecule and protein
passage into proximal tubule [65, 66].

Aim




To evaluate the effect of ACE inhibitors
in blood pressure control and proteinuria
in non diabetic chronic renal disease.
To determine the levels of blood
pressure and urine protein excretion
associated with the lowest risk for the
progression of chronic kidney disease
with and without ACE inhibitors.

Material and methods
Study design
It was a randomized, controlled trial, comparing
the efficacy of anti hypertensive regimen with or
without ACE inhibitors (where nifedipine was
given) for patients with non diabetic kidney
disease. The study group was followed for 12
months duration.
Patients
A total number of 97 patients between the age
group of 18 to 70 years were studied, those
attending Medical and Nephrology Department
according to the following inclusion and
exclusion criteria.
Inclusion criteria
 Hypertension
 Decreased Kidney function (defined as
increased serum creatinine conc. >1.6
mg/dl in men: >1.4 mg/dl in women).
 Normal kidney size.

Exclusion criteria
 Acute renal failure
 Treatment with immunosuppression
medication
 Clinically significant congestive heart
failure
 Obstructive uropathy
 Renal artery stenosis
 Active systemic disease
 Type I diabetes mellitus
 History of transplantation
 History of allergy to ACE inhibitors
 Pregnancy
All patients gave informed consent. Patients
enrolled were of 18 to 70 years age group. A
total of 97 patients fulfilled the inclusion criteria,
77 patient were in ACE inhibitor group and 20
patients were in control group without ACE
inhibitors (were given nifidipine).
Definition and ascertainment of blood
pressure and 24 hour urine protein excretion
Visit was defined as any contact with patient
during whole study related information was
recorded or clinical variables were measured.
Blood pressure and urine protein excretion levels
at follow-up visits were defined as current levels.
Blood pressure was measured using a mercury
sphygmomanometer. Systolic and diastolic blood
pressures were measured after 5-10 min of rest in
supine position. Urine protein excretion was
taken as total urine protein excretion in a 24 hour
urine sample.
Primary outcome
Kidney disease progression was defined as
combined end point of a two fold increase
(doubling) in serum creatinine concentration
from baseline values. Kidney failure- defined as
titration of long-term dialysis therapy.
Follow up
All patients were followed up for a period of 12
months (1 year). At least once in 2 months for
first six months and once in 3 months for next 6
months. At each visit blood pressure, urine
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proteins estimation and serum creatinine were
measured. The values recorded at the beginning
of each time segment was defined as the current
level, and used for that segment. If a blood
pressure or urine protein measurement was not
recorded for a particular visit, values from the
previous visits were carried forward.
Study drugs
ACE inhibitors were used in this study which
was given orally. Control group patients were
given Nifedipine for the control of blood
pressure. Concurrent medication was considered
necessary for the patient’s welfare and which did
not interfere with the ACE inhibitors, was given.
Laboratory assessment
The laboratory investigation was carried at
baseline and during follow-up periodically as
discussed above. All the basic necessary
investigations were done at baseline.
Withdrawal/ dropout
Patients were withdrawn from the study if serum
creatinine doubles from baseline value or who
require dialysis.
Data analysis
Assessment of efficacy was based on
measurement of blood pressure levels and 24
hour urinary protein estimation related to kidney
disease progression when ACE inhibitors were
used and compare it with non ACE inhibitor
group (nifedipine).

Results
A total of 97 patients were taken up for the study.
77 patients who met the inclusion criteria were
included in ACE inhibitor group and 20 in non
ACE inhibitor group. Out of 77 patients of ACE
inhibitor group, 6 patient dropped out of study as
they developed progression of kidney disease,
one patient was noncompliant another patient
lost to follow up. After the exclusion of dropouts
there were 69 patients in ACE inhibitor group
and 20 in Non ACE inhibitor group.

Baseline characteristics were compared between
two groups and at follow up at 12 month.
Age
Most of the patients were in the age group
ranging from 28 to 57 years. (Table - 1)
Sex distribution
There were 52 (75.4 %) males and 17 (24.6 %)
females in ACE inhibitors group, the ratio being
3:1. There were 12 (60%) males and 8 (40%)
females in Non ACE inhibitor group, the ratio
being 3:2. (Table – 2, Table - 3)
Table – 1: Age distribution.
Age group
(years)
18-27
28-37
38-47
48-57
58-67

No. of
patients in
ACE I
10
17
18
17
7

No. of patients
in Non ACE I
1
10
6
3
0

Table – 2: Sex wise distribution in ACE I group.
Sex
Male
Female

No. of patients
52
17

Table – 3: Sex wise distribution in non ACE I
group.
Sex
No. of patients
12
Male
8
Female
Blood pressure
The blood pressure was staged according to JNC
VII guide lines.
Systolic blood pressure
ACE I group
Most of the patient were in stage I 35 (50.7%)
and stage II 31 (44.9%) at base line. At the end
of 12 month of treatment with ACE I most of the
patient were in pre-hypertensive stage 38 (55%)
and stage I 28 (40%). (Table - 4)
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Non ACE I group
In Non ACE I group, most of the patients were in
stage (75%) and stage II (15%) at base line. At
the end of 12 months of treatment with Non ACE
I (nifedipine) most of the patients were in stage I
(65%) and pre-hypertension stage (35%). (Table
- 5)
Table – 4: Systolic blood pressure in ACE I
group.
SBP
No. of patients No. of patients
(mmHg) base line
at 12 months
0
3
<120
38
120-139 35
28
140-159 31
3
0
>160
Table – 5: Systolic blood pressure in non ACE I
group.
SBP
No. of patients No. of patients
(mmHg) base line
at 12 months
0
0
<120
2
7
120-139
13
140-159 15
3
0
>160
Diastolic blood pressure
ACE I group
In ACE inhibitors group most of the patient were
in stage I (43.4%) and stage II (43.4%) at base
line. At the end of 12 month of treatment with
ACE I most of the patient were in prehypertensive stage (68.1%). (Table - 6)
Non ACE I group
In Non ACE I group, most of the patients were in
stage-I (55%) and stage II (20%) at base line. At
the end of 12 months of treatment with Non ACE
I (nifedipine) most of the patients were in stage I
(70%). (Table - 7)
Table – 6:
group.
DBP
(mmHg)
<80
80-89
90-99
>100

Diastolic blood pressure in ACE I
No. of patients
base line
4
5
30
30

No. of patients
at 12 months
0
47
18
4

Table – 7: Diastolic blood pressure in non ACE I
group.
DBP
No. of patients No. of patients
(mmHg) base line
at 12 months
0
0
<80
5
5
80-89
11
14
90-99
4
1
>100
Serum creatinine
ACE I group
At base line the number of patient with serum
creatinine 2.0 to 2.4 mg% were 36 (52.1%). At
the end of 12 month of treatment with ACE
inhibitor there were only 13 (18.8%). In this
group there were significant number of patient
(i.e. 23) whose serum creatinine levels were
decreased. (Table - 8)
Non ACE I group
At base line there were 9 (45%) with serum
creatinine levels of 2.0 to 2.4 mg%. At the end of
12 month of treatment with Non ACE I
(Nifedipine) there were 4 patients remaining with
same creatinine levels. There is relatively little
change in number of patient whose serum
creatinine is decreased when compared to ACE I
group. (Table - 9)
Table – 8: Serum creatinine in ACE I group.
Serum
creatinine
(mg%)
1.0-1.4
1.5-1.9
2.0-2.4
2.5-2.9

No. of patients
base line
1
30
36
2

No. of
patients at 12
months
3
53
13
0

Table – 9: Serum creatinine in non ACE I group.
Serum
No. of patients No.
of
creatinine base line
patients
(mg%)
at 12 months
1
1
1.0-1.4
8
12
1.5-1.9
9
4
2.0-2.4
3
3
2.5-2.9
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24 hours urinary protein
ACE I group
At base line 69 patients were having more than
0.5 gm/day of proteinuria. At the end of 12
months after treatment with ACE I there were 30
patient having more proteinuria ranging above
0.5 gm/day. But there were 37 patients whose
proteinuria decreased less than 0.5 gm/day. This
was very significant outcome. (Table - 10)
Non ACE I group
At baseline 18 patients were having more than
0.5gm/day proteinuria and 2 patients were having
less than 0.5 gm/day. At the end of 12 month
treatment with Non ACE I (nifedipine) 18
patients were having more than 0.5 gm/day
proteinuria and 2 patients were having less than
0.5 gm/day. This showed there was no change at
all. (Table - 11)
Table – 10: 24 hours urinary
group.
24
hour No.
of
urinary protein patients
(gm/d)
base line
0
0.1-0.4
35
0.5-0.9
24
1.0-1.4
7
1.5-1.9
2
2.0-2.4
1
2.5-2.9

The mean 24 hour urinary protein in ACE I
group at baseline was 1.02 gm/day and at end of
12 month was 0.48 gm/day the difference was
0.54 gm/day. At base line the mean 24 hour
urinary protein in Non ACE I group was 0.98
gm/day and at end of 12 month was 0.89 gm/day
the difference was 0.09 gm/day. There was
significant decrease in proteinuria in ACE I
group compared to Non ACE I group. (Table 14)
The mean serum creatinine at base line was 1.96
mg% and at 12 month was 1.69 mg% the
difference is 0.27 mg% whereas in Non ACE I
group at baseline is 2.06 mg% and at 12 month
was 1.93 mg% the difference is 0.13 mg%
(Table - 15). There was relatively significant
decrease in serum creatinine in ACE I group
when compare to Non ACE I group. (Table - 15)

protein in ACE I
No.
of
patients at 12
months
37
30
1
1
0
0

Relation of 24 hour urinary protein and
serum creatinine
In ACE I group with decrease of mean 24 hour
urinary proteinuria at 12 month there was relative
decrease in mean serum creatinine, where as in
Non ACE I group there was relatively no change
in mean 24 hour urinary proteinuria at 12 month,
the mean serum creatinine showed little change
which was not significant. (Table - 16)

Discussion
Table – 11: 24 hours urinary protein in non ACE
I group.
24
hour No.
of No.
of
urinary protein patients
patients at 12
(gm/d)
base line months
2
2
0.1-0.4
9
10
0.5-0.9
7
7
1.0-1.4
2
1
1.5-1.9
0
0
2.0-2.4
0
0
2.5-2.9
Mean systolic blood pressure during follow up of
patients was as per Table – 12 and mean
diastolic blood pressure during follow up of
patients was as per Table – 13.

The renoprotective properties of ACE inhibitors
were accompanied by a decrease in rate of
urinary protein excretion [7, 8]. Some studies
given the evidence that filtered proteins have an
intrinsic renal toxicity [67, 68].
Patients with baseline proteinuria of less than 3
gm/24 hour had a slow rate of renal function
deterioration whereas patients with baseline
proteinuria of 3 gm/24 hour or more had a rapid
decline in GFR. The early reduction in urinary
protein excretion rate was associated with a
slower rate of GFR decline in subsequent follow
up in diabetic [69] and non diabetic [70] renal
disease.
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Table – 12: Mean systolic blood pressure during follow up of patients.
Follow up at No. of months
SBP in ACE I (mmHg)
SBP in non ACEI (mmHg)

0
155.4
146.1

2
145.4
145.3

4
142.4
142.5

6
9
12
136.8 130.2 127.8
136.8 136.2 136.2

2
89.8
91.8

4
87.8
90.5

6
85.5
88

9
84.4
88

12
83.7
88

Table – 13: Mean diastolic blood pressure during follow up.
Follow up at No. of months
DBP in ACE I (mmHg)
DBP in non ACE I (mmHg)

0
94.3
90.1

Table – 14: Mean 24 hours urinary protein during follow up.
Follow up at No. of months
24 hours urinary protein in ACE I (gm/d)

0
1.02

2
0.86

4
0.78

6
0.66

9
0.56

12
0.48

24 hours urinary protein in non ACE I (gm/d)

0.98

0.96

0.94

0.93

0.92

0.89

2
1.93
2.05

4
1.88
2.01

6
1.82
1.99

9
1.74
1.98

12
1.69
1.93

Table – 15: Mean serum creatinine during follow up.
Follow up at No. of months
Serum creatinine in ACE I (mg%)
Serum creatinine in non ACE I (mg%)

0
1.96
2.06

Table – 16: Mean serum creatinine vs 24 hours urinary protein.

Serum creatinine in ACE I (mg%)
Serum creatinine in non ACE I (mg%)
24 hours urinary protein in ACE I(gm/d)
24 hours urinary protein in non ACE I (gm/d)
The lowering of blood pressure itself lowers
urinary protein excretion rate and slows rate of
GFR decline in chronic renal disease [71-74].
There were data that suggests that ACE
inhibitors improve glomerular barrier size
selective function in human renal disease by
directly lowering the mean dimensions of large
unselective
pores
[10]. Therefore
the
renoprotective properties of ACE inhibitors may
depend on the traffic of proteins and their
consequent toxicity [67, 68].
Results of the REIN strarum 2 long term follow
up study [75] showed that no more events
(progression to end stage renal disease) arose in

Base line
1.96
2.06
1.02
0.98

End of 12 months
1.69
1.93
0.48
0.89

patients treated with ACE inhibitors than in those
with advanced renal failure and heavy
proteinuria after 36 month of treatment with
ramipril. The same authors have reported that
this occurrence could arise in patients with daily
baseline proteinuria of less than 3 gm after 48
months follow up [76]. These findings suggested
that patients who survive the initial periods of
treatment with ACE inhibitors have almost total
remission of chronic renal disease.
Proteinuria has been shown to have a causal role
in progression of renal dysfunction in various
renal diseases [77]. A reduction in urinary
protein excretion correlates with improved renal
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function and survival in non diabetic and diabetic
renal disease [72, 73, 78]. The initial reduction in
rate of excretion inversely correlates with long
term preservation of renal function in patient
without diabetes treated with angiotensin
converting enzyme inhibitors [74].
No severe adverse reaction was reported in any
of treatment groups during follow up. The
effectiveness of ACE inhibitors in the treatment
of diabetic renal disease is widely acknowledged
[79]. As in diabetic renal disease ACE inhibitor
decrease blood pressure and urinary protein
excretion, slow the increase in serum creatinine
and reduce the incidence of ESRD.
The beneficial of ACE inhibitor is strong in
patient with greater proteinuria at the onset of
therapy. Others have speculated that the benefit
of ACE inhibitor in slowing the progression of
renal disease may be related to inhibition of the
effects of angiotensin II on intra renal
hemodynamics or on growth factors and fibrosis
[80, 81]. The analyses showed a strong beneficial
effect in patient with urinary protein excretion
greater than approximately 0.5 gm/d.
This study showed that antihypertensive
regimens of ACE inhibitors group are more
effective than Non ACE inhibitor in slowing
progression of non-diabetic chronic kidney
disease [82-84]. Therefore we conclude that ACE
inhibitor should be the antihypertensive agents of
first choice in non-diabetic renal disease as well
as in diabetic renal disease. The presence of
proteinuria in chronic kidney disease is a strong
indication for treatment with ACE inhibitors.
In non-diabetic chronic nephropathies enhanced
glomerular traffic of plasma proteins is toxic to
the kidney [85]. And also support the hypothesis
that in long term reduced proteinuria is protective
[86, 87].
The current practice of avoiding ACE inhibitor in
severe renal failure to prevent further renal
impairment and hyperkalemia is no longer
justified [88].

In animals with experimentally induced renal
disease, drugs that inhibit angiotensin converting
enzyme reduce glomerular capillary pressure,
inhibit cellular growth and reduce glomerular
capillary permeability to protein, thus reducing
proteinuria and preventing development of
glomerulosclerosis [89, 90].
Findings of Jafer and colleagues meta analysis
confirm that both higher systolic blood pressure
and
protein
excretion
level
reflects
pathophysiologic forces that lead to adverse
outcome. The findings suggest that hypertensive
patients with chronic kidney disease and higher
levels of protein excretion merit more aggressive
management than to those with lower level of
protein excretion [74].
Although sensitive analysis showed that kidney
disease progression was more strongly related to
earlier rather than later values of blood pressure,
reverse causality was not excluded and
bidirectional effects between blood pressure
levels and renal failure with follow up urine
protein levels less than 2.0 gm/d and systolic
blood pressure levels of 110 to 129 mmHg. JNC7 recommends aggressive treatment of
hypertension to target blood pressure values less
than 130/80 mmHg in patients with chronic
kidney disease.
The present study analyses the current level of
urine protein excretion rather than the baseline
level. The current level may be more appropriate
measure of clinical decision making because it
reflects the patient current clinical status
including the anti-proteinuric effect of
antihypertensive agent [91].
Our results showed that antihypertensive regimen
that included ACE inhibitor were more effective
in slowing the progression of kidney disease than
non ACE inhibitor group.

Conclusion
The result of this study suggested that ACE
inhibitors are more useful in reducing proteinuria
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with the control of blood pressure, in non
diabetic chronic kidney disease, when compared
to Non ACE inhibitor. Timely recognition and
proper control of proteinuria at an early stage
with the use of ACE inhibitor in chronic kidney
disease will retard the progression of disease and
prevent the development of complications. This
study concludes that, ACE inhibitor should be
the first line of drugs in controlling blood
pressure and proteinuria in non diabetic chronic
kidney disease as in diabetic kidney disease.
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