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Combination ofACEI andARB Confers Clinical Benefits in Chronic
Kidney Disease
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ABSTRACT
Angiotensin Converting Enzyme Inhibitor (ACET) is
.1 novel drug and its prime role as renoprotecti ve has
reen subject of intense interest in nephrology. Initially
Angiotensin Receptor Antagonist (Type I) came as
:: substitute for those who cannot tolerate ACEI or
::Jve intolerable side effects or have
contraindications. Combining the two drugs to block
effectively Ang II effects, a culprit in the relentless
progression of renal injury has been subjected to
intense investigation. The few initial studies,
predominantly in Non Insulin Dependent Diabetes
Mellitus (NIDDM), have been encouraging and
shown remarkable risk reduction in loss offunction.

Our study assessed the salutary effects of add-
:'n Angiotensin Receptor Blocker (ARB) to 15 adult
?Jtients with various renal diseases already on ACE!
.herapy. We found remarkable benefits as there was
significant reductions in mean arterial blood pressure
\lAP), serum creatinine (SrCr) and urinary

protein.creatinine ratio (UPCR) after adding ARB.
There was associated concomitant elevation in serum
albumin and potassium after adding ARB. We
conclude that the use of combination therapy should
therefore be advocated in the management of chronic
renal disease whether diabetic or non-diabetic
r ephropathies to reduce the profound effects ,-'IT
::.:ti\ation of Renin- Angiotensin-Aldosterone (R.\S I

cascade on the kidneys. Combination therapy confers
retter blood pressure control, reduction in proteinuria.
serum creatinine and improvement in serum albumin.
however. a careful watch of serum potassium is
zdvocated.

1","'I{() InCTION
Chronic glomcrutoucptuopathy can result from
variety of dise ascs a nd it is characterised by
progressive sclerosis ,lIkl interstitial fibrosis regardless
of the nature of the iilil iJI renal injury. The renin-
angiotensin system (RAS) plays a major
pathophysiological role ill the relentless progression
of the glomerulopathies to end stage renal disease
(ESRD) [1].

RAS consists of cascade of proteolytic events
leading to the formation of angiotensin Il (Ang II), a
very powerful vasoconstrictor agent. Ang II has direct
effect on vascular tone thus increases blood pressure
(both systemic and intraglomerular pressures. Also
Ang 1I has significant effect on intrarenal
haemodynamics leading to increase in the filtration
of protein and trafficking of macromolecules across
the glomeruli and stimulates cell growth leading to
fibrosis [1]. These effects are mediated through
angiotensin receptor type I (AT I) which is present
in the kidneys and other organs and tissues [2, 3, 4,
5].

With introduction of angiotensin converting
enzyme inhibitor (ACET) in the 80s the beneficial
effects such as renoprotecti ve. card ioprotecti ve and
ant iprore inur ic have been subjected to intense
in'. es:ip::"r~\CEI.lre eftectiv e drugs in preventing
ph-'fr;:s~i,:"~ ,::,:'r;:,:~.l:i::,;'jr: _.lid thi~ is achieved by
blockinc ::",0' ~'::-;~.l",::-,0:' ,-\;:; 11trom its precursor-
Ang I le" - ·.'-~'~:-;.:-..::;::,\CEI j0;:'S not completely
prevent the ;'c':-::",.J::2:-: ..::' ,\.~; 1:, The r;:;150n for this
has beer :'-_-.::~ :...;::'0' ,,:':::'.'l: of o.her enzymes
be 5 ije A C E -:--;:,; 0' ::'~:.:, :~-,: ~ : n.lude c hyrnases,
CJth;::~;", ..:-: _~~:-~:-=:-,:j.!~o'5,They act on Ang I
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means as well as the differences between the indices
prior to and after adding ARB were also determined.
The means of the indices before and after adding
ARB were compared using Mann-Whitney U test
for non-parametric data. Level of significance was
taken at P d" 0.05. Graphs were used as appropriate.

ilCtJ and llN.lJ confers clinical benefits

to synthesise Ang IT [8, 9, 10]. In fact most Ang II
synthesis outside kidneys is mediated by these non-
ACE enzymes [8].

The development of orally active Angiotensin
receptor blocker (ARB) type l (ATl) provided
alternative route for inhibiting RAS. This drug blocks
the attachment ofAng II to one of its receptors (ARB
type 1) ATl as against type 2 (AT2) leading to
accumulation of AT2. a potent vasodilator [6,71. The
combination of the two classes of drug, ACEl and
ARB type 1 has been suggested as a way of
maximising RAS blockade. It does so by reducing
bioavailability of Ang II through ACEI and by blocking
its activity at receptor level through ARB. Also the
combination of the two drugs provided added ad vantage
of increased vasodilatation through blockade of
breakdown of bradykinins by ACEI and increased
availability of AT2 through blockade of AT 1.

The aim of this study was to evaluate the
salutary effects the add-on of ARB would have on
the progression of renal disease in patients who were
already on ACE!.

MATERIALS AND METHODS
We looked at the records of all the patients aged 18
years and above attending our out-patient clinic (a
University Teaching Hospital) for various chronic
nephropathies who had been on ACE! therapy with
good compliance over the previous 9 months. The
diagnosis of various chronic nephropathies were
made using internationally accepted standard criteria
including histology. Fifteen of them were selected
based on one or more of the following inclusion
criteria. which include (1) increasing proteinuria (2)
increasing blood pressure (3) increasing serum
creatinine. They \\ ere given ARB AT 1 blocker in
addition to ACEI \\ hile other prescribed drugs were
maintained. The 5UITo'-:Jte indices of progression of
renal disease \\ ere assessed .cd these include 'J.
Urine Protein / Cre at in ine RJ.:l,,' t'PCR J5':'
measure of proteinuria. I b I \[;:.:.r';~;:,-:.: 3::,:·':
pressure (MAP). (c) serum cre.1:;~,:':::' S:1=-~, .;
serum urea (URE). (e) serum albu.r: -,c..u .;.'-

(f) serum potassium (K). Mean of t:-~;:';' __ .::

each of these indices taken at three mont:
\\ere recorded when the patients \\1..'1\: 1.'1, .·\c~, --
Similarly the parameters were reasses,(" ..'
month Iy intervals after ARB type I (AT 1) \\ .1' __ ~:"

and the patients were Iollowcd up for 9 1110IltI1-;. -;'.

data \\.15 analy sed using SPSS version to.Value' c':
\ .uiou- ;r:Jk';:':' used were presented as MC.1ll =
,unJ.1,'J -':c". :.,: ':1 • \1:::SD). Standard errors 01 thc

RESULTS
A total of 15 patients were studied. A breakdown of
the aetiologies of the nephropathies revealed 3
patients each with lupus nephritis, reflux nephropathy
and chronic allograft nephropathy. Others include 2
patients each with diabetic nephropathy, IgA
nephropathy and Alport's syndrome (Table 1). Table
2 shows the mean values of the indices of renal
disease progression as well as the percentage
reduction or increase when the angiotensin receptor
antagonist was added.

Table 1: Aetiology of nephropathy in studied patients

Type No of patients

IgA Nephropathy 2

Type 1 OM (ON) 1

Type 2 OM (ON) 1

Chronic Allograft Nephropathy 3

Alport'Syndrome 2
Reflux Nephropathy 3

Lupus Nephritis 3

Legend:

DM (Diabetes Mellitus)

D:V (Diabetic Nepliropathvt

Fig 1-6 show s the graphs of the data in Table
~ Tne r;:,s",i:5 show statistically significant reductions
::-: ~,;:'':';-, -,~terial blood pressure (MAP). serum
~~;:''';':,:-,;-,O: srCI'! and urinary protein; creatinine ratio
~_-?C~~fOI'e and after adding ARB. The reduction
- ::--::;:,:',uri.1 is further corroborated by the rise in
. : _'" .; ~.!::1ill after adding ARB (Fig 4), HO\\L'\Ci.

" '_·"-':<.:I1C\ towards hype rka le mia ii~ lk
, :Il<.:rapyas:;t-Gll.in Fig 5. Fig 6 depict.

_::_ .:' unreliable surrogate 1l1C1Tkcr lh()lI~'!'l

-::~,;c[i()n in scrum urea tending towards
, ;' .. -._",<.: Table 3 shows the difference between

..c. before and after adding ARE) or the
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:es
ed.

, \ indices with the level of their standard error of
:-;: mean (SEM) and standard deviation (SD) and
: -;:if corresponding P values.Ing

est
vas
ue.

Table 2: Percentage reduction / increase before and
;;:':;:r adding ARB

Mean
of Before After
i 3
thy
e2 \~.-\P (rnrnl-lg) 103 96
gA
ble 5:-Cr I J.lmolfL) 157 145
nal
ige .';.~4g/L) 292 155
'tor

-_';C r Ratio(g/mg) 41 43

.nts !'I.. rnmol/l.) 4.7 5

%age
Reduction!
Increase

7%

8%

47%

5%

6%

'.' ".!' .\/(011 Arteria! Blood Pressure]

:' -.- r .Serum Creatinine]

C, ,- Serum Albumin)

_ :~- r (L 'rine protein creatinine)

.' <' rUIII Potassium]

play major role in the progression of renal disease
either alone or in alliance with hypertension and
proteinuria for which it contributes substantially to
their initiation and sustainability 11,11], therefore
inhibiting the synthesis ofAng I [ through the blockade
of the enzyme responsible for its generation (ACE)
has been found to confer salutary effects on the
progression of renal disease in both diabetic and non-
diabetic nephropathies [12. 13. I-q.

The landmark study of Lcwis et al in 1993
comparing cuptopril with placebo reduced the
combined endpoints of death. dialysis and
transplantation by 50% [12]. This was however in
type 1 DM patients. The Angiotensin Converting
Enzyme Inhibition in Progressive Renal Insufficiency
(AIRPRI) [is] trial settled the question of whether
the beneficial effects of ACE inhibitor is only
restricted to type 1 DM because the studied subjects
had progressive renal insufficiency caused by various
renal diseases. And again the renal end points
(doubling of serum creatinine or dialysis) were
reduced by more than 50% [15) Also Ramipril in
Nephropathy (REIN) trial was stopped at the second
interim analysis because the difference between the
ACEI (rarnipri l) and placebo in the decline of GFR
was highly signi ficant 1161. Despite ACEI use. there
is still generation of Ang TI mainly because of the
alternative enzymes which are available both within
and outside the kidney parenchyma and this still
contribute to progression of renal disease. Since
introduction of ARB type 1 blocker as substitute for

Table 3: The difference between the means before and after adding ARB

Ible
ons
Utn

atio
:iOIl

: III

?..:.ir Paired Diff Means 'SEM

\L-\P 7.48 1.62
:S:-Cr 11.40 5.31
.-\. ::' -1.67 0.47

'_=,CrRatio 136.93 39.94
" -0.27 (W6=--
_ :--..?J 1.40 0.79

SD Si~ 1 :-taikd I

6.:-
20.55

I.S-.+
15-.+.6S

I',",' :

; .... .....:

the
DISCUSSION

~:!l in-angiotensi n system (RAS) consists of cascade:
:' proteolytic events leading to the formation of

_ :, ; i0 ten sin I I ( .-\ n g II ) . a .. er y po \V e r f ul
":~1..1\.·onstriclor,The synthesis of this agent takes

- ..l.:e prinuuil, in the kidney hut can also be produced
'~"lherorgans I:. _~..i "1 ..1.llg II has been found to
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Reduction with Valsartan study (MARVAL) [IS].
>~sJrtan in diabetic nephropathy (lDNT) [191 and
:::':duction of Endpoints in NIDDM with the
~-:;iot~nsin 11Antagonist Losartan (RENAAL) Study

Zoccal i et (11 [211 first examined the salutary
:-:-:';:ct5 of combination therapy by adding losartan.
:- ,-\RB type 1 blocking drug to treat 11 patients with
. ':'~OU5chronic renal nephropathies. Losartan caused
.:.:;J'c reduction in proteinuria in patients who were
.:.~;:-ady on ACE inhibitors. And from 1997 when
Z-xcali study was done there have been many other
:-,_::-lishedworks outlining the benefits of add-on ARBs
~ = ,-\C E in h ibi tors ei ther as an t iprotei n uric.
.:.:-:::hypertensive, antifibrotic (reduction in TGF-B) [22.
::. :~I.However. the work of Iodice et (11 125Jdid
-:: show any additional benefit conferred by the
~.:-mbination therapy.

This present study showed clearly the benefits
=:' combination therapy in terms of reduction in
:-~:>[~inuria. blood pressure and serum creatinine
~-:ich are recognised indices of progression of renal
'::S';:JS~.There is also increase in serum albumin as a
-:5-Jlt of reduction in proteinuria and/or improvement
- nutrition as a result of reduction in uraemic

5: mptorns. Even though the number of studied
:-.:.:i~nts was small. the beneficial effects were
.rserved across all range of renal diseases including
::--,;:heredofamilial. diabetic nephropathy and chronic
':'~:2'grJft nephropathy. There is however tendency to
-:. perkalernia with the use of combination therapy;
.• nich is perhaps a synergistic effect.

The present study compared well with the work
.: ~akao et (11 [26] who also found a significant
-;:--,:uction in proteinuria but differed in terms of blood
;-~~ssure control. The 47% reduction in proteinuria in
= _~ study was in the same range with the results of
?;:-:7Jri et (11 [27land Russo et al [281, although their
::.:.:i~nts were followed-up for 6 weeks and 2 months
-=;.~cti\'ely which were much shorter than our follow-
_::' ;,~riod which was 9 months. Again Campbell er (11

::~ -used the same parameters as surrogate markers
.::'~ our study but reductions in MAP. serum

",ilL' .uid a l bu m i n \\C:',,' nul statistically
__.,. llww:i1 rc.luct inn i:l uriuu ry protein

'11 ,!~l i in. !\~~.lSr...'it' scru.n PI..!l~i~silllllreached

,'i
"
. iI': ,I; L<'!ni'ill,HIUil ·i".:r'lj'I\ should be

.c.l ~":::> i\ tlL' "i,ll!:l::-:<;ll'.~I1t uf chronic renal
,,,'~ \,lL::',,: ,!,dh,lie or nou-d iu be i ic

'P,l':l::'- :,' :<.j::,,' 'liC profound effects of
,:11,", ,,'( R-\' ,',.",:dc on the k i d nc vs.

•

Combination therapy confers better blood pressure
control. reduction in proteinuria. serum creatinine and
improvement in serum albumin. however. a careful
watch of serum potassium is advocated.
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