Short-term effects of irbesartan treatment on
microalbuminuria in patients with normotensive type 2

diabetes

Sevki S. Cetinkalp, MD, Muammer M. Karadeniz, MD, Mehmet A. Erdogan, MD, Gokhan A. Ozgen, MD,

Candeger O. Yilmaz, MD.

ABSTRACT

ke 0U ) i i leedd ¥ 5 003 Y1 2310 1 BlaY)
S 93 g’:L‘:J\ C}'J‘ o L_5J_§,J' w2 BN EQY;J\ Jsdl
& s Lon 2]l

o Sl Olias (a0 40) sus Ll cdes @ AAy b
5514114 pordl o gay (gl laniall (595 ey S ¢ 52l
e M g oy o 05l iy (Lile
‘L:‘SJ: —ﬂ.A)'\ — b).:)}.: — w\;’—\ qu_'\ L,;L»:M"—vvd‘ @ :\..A\JJ.H
idles o8 22005 fopl o5 22005 oLy ols 8 el SN
st A s a sl 3 300mg i O b ] iy 2N
_E_Mpubw gu_ﬁja_s‘ )L.S\ cu_).LJ\ uw.i\d,\.ﬁjra;-\
J&w@smsw\ﬂf‘k;wU}J Glawx!\)w\..w\f,ux
Oyl Cibe ((HDALCY oyl sorgl cplall ey plall
CM\ u"’fé""‘ a5 Jv/u L;A.GLLS\ Ld) e Li)}':’“} ‘u_\'.:\.bg.”
.JY}\JQ\#Q&L@Q;Y\M\Q\S.;)U)ijljug

c..Uh C,.;J;—“

@helal bt i Jadd) iall IV god) (6 s il 2 gl
S B gmde JSo0 jaisl L aela 2401 5 (110.8£93.1mg)
Sl AL 8,0 Ll e dele 24 ) < (45 6+62. Smg)
el godes Flesie L (<0.001 ) @87 8L 0L ) lacs))
o 90% (ol s Y Sl Al s e Sl 2
YA I gl il 5T onlall N Il ) Dpole Lo
cu.la\.«m\“) L;,aL.a.»Y\ (.JJ\ brs ubw of J.s-} M\
(HbAIC) ug.g#M\ (S g (0,69 ('L:..,a_“ e (JJ\J_Q.,'
Sl AL e BT Bty Byl iy i Lpmo
LR 3 ROV VD W PO I e P Ty
o BNl aeal) SV e 0l LM) iy it laald

Ml basy aloall Sy sk sarell

Joell ackss b allad Ol Jlins ALl JUT s 1 REG
e ks (53 S o Sl (o2 n s rall Y
Lﬁilc\.bu' oM s CU’SJ‘ Oblze ST e Mty (6 sl

AU oda J g SN B3 dmall Bio ol Ll y ) e 3

Objective: To observe the short-term effects of
irbesartan treatment on microalbuminuria in patients
with normotensive type 2 diabetes.
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Methods: A total of 40 normotensive type 2
diabetes patients (mean age 55.1x11.4 years) who
had microalbuminuria were included in this non-
comparative and prospective research study. The
study took place in Ege University Hospital,
Bornova-Izmir, Turkey, between January 2005 and April
2005. Patients were treated with irbesartan 300mg/day for
3 months. Physical examination, medical history, systolic
and diastolic blood pressure levels, microalbuminuria,
diabetes markers (fasting and non-fasting blood glucose,
glycosylated hemoglobin [HbAlc]), lipid profile,
creatinine and urea were obtained at baseline and after 3
months of irbesartan treatment. The primary assessment
criterion was the change in microalbuminuria.

Results: The mean microalbuminuria level at baseline
was 110.8+93.1mg/24 hours. It significantly decreased
to 45.6+62.5mg/24 hours at the end of 3 months of
irbesartan treatment (p<0.001). When patients were
stratified according to the change in the microalbuminuria
status after treatment, 90% of them either returned to
normo albuminuria or their microalbuminuria decreased.
Both diastolic and systolic blood pressures, fasting and
non-fasting blood glucose, and HbAlc were found to
be significantly decreased after 3 months of irbesartan
treatment compared to pre-treatment values. The
positive effect of irbesartan on microalbuminuria occurs
independently from HbAlc, fasting blood glucose, and
blood pressures.

Conclusion: The short-term treatment of irbesartan is
effective to decrease microalbuminuria in normotensive
type 2 diabetes patients, independent of its
antihypertensive effect. There is a need for multicenter
prospective studies to investigate this further.
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he incidence of end-stage renal disease, which

decreases the life expectancy and quality of life
of patients and increases management cost, has risen
dramatically, primarily due to an increase in the
incidence of diabetes recently. Type 2 diabetes mellitus
causes microvascular complications, resulting in
retinopathy, neuropathy, and nephropathy. Diabetic
nephropathy is the leading cause of end-stage renal
disease and develops in 40% of patients with type 2
diabetes.! Microalbuminuria is the earliest finding
of diabetic nephropathy and eventual end stage renal
disease. Some authors previously reported in different
studies, that norm albuminuric type 2 diabetic patients
have an important glomerular filtration rate (GFR)
decrease,” which was verified by other authors.** This
potentially reversible condition, which can be easily
diagnosed, is associated with an increased risk for
progression to diabetic nephropathy.’ Therefore, it
is important to define and treat microalbuminuria in
diabetes before diabetic nephropathy and following
end-stage renal disease develops. Studies showed
that angiotensin converting enzyme inhibitors or
angiotensin II receptor antagonists reduced the risk and
progression of diabetic nephropathy in patients with
type 2 diabetes.®® Three major studies - the reduction of
endpoints in non-insulin dependent diabetes mellitus
with the angiotensin II antagonist losartan (RENAAL)
study,’ the irbesartan microalbuminuria type 2 diabetes
in hypertensive patients (IRMA II) study,” and the
irbesartan in diabetic nephropathy trial (IDNT) - with
2-3 years duration'' showed that selective angiotensin
receptor blockage is effective in reducing the progression
of renal disease in patients with type 2 diabetes and
high blood pressure. Irbesartan is a potent and selective
angiotensin II subtype 1 receptor antagonist, with an
antihypertensive activity, which is comparable to, or
superior to other antihypertensive agents with a placebo-
like safety profile.' It also slows the progression of renal
disease in hypertensive patients with type 2 diabetes at
both the early and later stages of diabetic nephropathy.'
Irbesartan has been shown to decrease albumin excretion
and protect renal function in patients with type 2
diabetes and microalbuminuria independent of its
blood pressure lowering effect.'*’> Most of the studies
on the effect of irbesartan on microalbuminuria in type
2 diabetes patients were reports of the results of long-
term use of the drug in hypertensive patients. Therefore
in the present study, we aimed to observe the short-term
effects of irbesartan treatment on microalbuminuria in
patients with normotensive type 2 diabetes.

Methods. This was a non-comparative and
prospective research study from Ege University
Hospital, Bornova-Izmir, Turkey. Patients with
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type 2 diabetes were included in the study, which
commenced in January 2005 and ended in April
2005. Blood pressure of patients was normotensive
and all patients had microalbuminuria. Exclusion
criteria were hypertension (>systolic and diastolic
blood pressure 140/90 mm Hg), macroalbuminuria
(>300 mg/day), norm albuminuria (<30 mg/day), and
previous antihypertensive therapy. Patients were treated
with irbesartan 300 mg/day for 3 months. Physical
examination, medical history, systolic and diastolic
blood pressure levels, microalbuminuria, diabetes
markers (fasting and non-fasting blood glucose,
glycosylated hemoglobin [HbA1c]), lipid profile,
creatinine, and urea were obtained at baseline and
after 3 months of irbesartan treatment. The primary
assessment criterion was defined as the change in
microalbuminuria. Urine albumin level was measured
using the automated Olympus AU2700 within 24
hours of sample collection. All patients gave signed
informed consent, before enrollment to the study. The
local Ethics Committee approved the study protocol.

Statistical analysis. The study data were summarized
using descriptive statistics (mean, standard deviation,
and percent). Baseline and third-month data were
compared using paired student’s t, or Wilcoxon test
according to characteristics of data. P-values<0.05
were considered as statistically significant. Statistical
Package for the Social Sciences (SPSS, Version 10.0,
SPSS Inc., Chicago, Illinois, USA) was used for
analysis. The relation between systolic and diastolic
blood pressure, HbAlc, fasting blood sugar, and
variance in the amount of microalbuminuria at
baseline and at the third month were determined by
Spearman’s correlation test and multivariate analyses.

Results. A total of 40 normotensive type 2 diabetes
patients (mean age 55.1+11.4 years, female/male ratio
13/27) who had microalbuminuria were included in
the study. The mean duration of diabetes was 8.2+6.9
years. All study patients continued the irbesartan
treatment for 3 months and were evaluated at the end
of treatment. The mean level of microalbuminuria of
patients at baseline was 110.8+93.1 mg/24 hours,
and this significantly decreased to 45.6+62.5 mg/24
hours at the end of 3 months of irbesartan treatment
period (p<0.001, Wilcoxon test) (Figure 1). When
patients were stratified according to the change in
the microalbuminuria status after treatment, 90%
of them either returned to normo albuminuria, or
their microalbuminuria decreased (Figure 2). The
decrease in microalbuminuria in different sub-groups
according to the change in the microalbuminuria status
after treatment is given in Table 1. Among these sub-
groups, duration of diabetes was shortest in the group
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Figure 1 - The mean of microalbinuria levels (mg/24 hours) of patients
at baseline and at the end of 3 months of irbesartan treatment
period. Upright lines show standard deviation (»p<0.001).

100% -
90% -
w 80% 1 B No change
5 70%
0 60% - | Inf:rease in
v microalbuminuria
0 50% 1 1" Decrease in
L 40% microalbuminuria
30% Return to
’ normoalbuminuria
20%
10% —
0% 1

Figure 1 - Stratification of patients according to the change in the
microalbuminuria status after treatment.

Table 1 - The amount of decreases in microalbuminuria, duration
of diabetes and age in different sub-groups according to
the change in the microalbuminuria status after irbesartan

with no change in microalbuminuria after irbesartan
treatment. The mean age of patients in these groups
was similar (Table 1). The positive effect of irbesartan
on microalbuminuria occurs independently from
HbAlc, fasting blood glucose, systolic and diastolic
blood pressures (Table 2). Both diastolic and systolic
blood pressures, fasting and non-fasting blood glucose,
and HbAlc significantly decreased after 3 months of
irbesartan treatment compared to pre-treatment values
(Table 3). Other laboratory findings did not significantly
change during the 3 months of treatment (Table 3). Body
weight of patients also did not change after treatment
(82.4+11.3 kg and 82.0+11.7 kg, p=0.568, student’s
t test). Similarly, the body mass index of patients was
not significantly different after 3 months of treatment
compared to baseline (29.4+4.8 kg/m* and 29.2+4.9
kg/m?), p=0.325, Wilcoxon test).

Discussion. We evaluated the short-term effects of
irbesartan treatment on microalbuminuria in patients
with normotensive type 2 diabetes in the present
study. We found that 3 months of irbesartan treatment
significantly decreased microalbuminuria, and in most
patients, microalbuminuria decreased or returned to the
normal level. The results indicate that the positive effect
of irbesartan on microalbuminuria occurs independently
from HbA ¢, fasting blood glucose, systolic and diastolic
blood pressures. It is currently known that angiotensin
IT receptor antagonism prevents the progression of renal
disease in patients with type 2 diabetes.'®" This idea
was first suggested by 3 major studies. In the first study,’
(RENAAL), losartan was compared in a double-blind,
randomized study with placebo, for a mean of 3.4

Table 2 - The relations between systolic and diastolic blood pressure,
HbAlc, fasting blood glucose, and variance in the amount
of microalbuminuria at baseline and at the third month were

treatment. determined by Spearman’s correlation test.
Changes on Amount of Duration of Age Parameters n  Spearman’s P-value
microalbuminuria decrease in diabetes (years) correlation
of type 2 diabetic ~ microalbuminuria (years) Baseline
patients (mg/24 hours)
Return to Systolic blood pressure (mm Hg) 40 0.305 0.055
normoalbuminuria 83.0 £ 95.8 6.9+6.2 55.8+11.5 Diastolic blood pressure (mm Hg) 40 0.309 0.052
(n=20) HbAIc (%) 40 0.087 0.594
Decrease in )
microalbuminuria 76.3 + 68.4 10.3£7.4 54.3 +12.1 Fasting plasma glucose (mg/dl) 40 0.034 0.834
(n=16) Third month
Increase in Systolic blood pressure (mm Hg) 40 0.166 0.305
micr;albuminuria -135.0 + 120.2 9.5+10.6 54.5+13.4 Diastolic blood pressure (mm Hg) 40  -0.038 0.817
=2 HbAlc (%) 40 0177 0.274
No change (n = 2) 0.0£0.0 3.0£238 54.0£127 Fasting plasma glucose (mg/dl) 40 -0.242 0.133
Total (n = 40) 65.2 £95.5 8.2+6.9 55.1+11.4

The data were given as meantstandard deviation

HbA1lc - glycosylated hemoglobin
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Table 3 - The blood pressure, diabetes markers and other laboratory findings before and after 3 months of irbesartan treatment.

Laboratory findings/durations Baseline Third month P-value
Blood pressure
Diastolic blood pressure (mm Hg) 80.3+8.3 75.7 £ 8.0 0.009*
Systolic blood pressure (mm Hg) 129.0 + 12.1 119.2 +12.6 <0.001*
Diabetes markers
HbA1lc (%) 7.1+1.3 6.3+0.9 <0.001*
Blood glucose (mg/dL) 202.1 +58.1 165.9 +57.4 <0.001*
Fasting blood glucose (mg/dL) 145.1 +26.5 125.5 + 30.6 <0.001*
Other findings
Total cholesterol (mg/dL) 199.6 + 41.1 189.9 + 42.5 0.057F
LDL-cholesterol (mg/dL) 122.4 + 32.6 115.1 + 30.7 0.089t
HDL-cholesterol (mg/dL) 46.4 + 8.0 47.7 +8.9 0.482*
Triglyceride (mg/dL) 203.3+171.6 171.9 + 120.7 0.147*
Creatinine (mg/dL) 1.0+£0.3 1.0+ 0.2 0.451*
Urea (mmol/L) 39.1+15.2 41.3 +16.0 0.277*

*Wilcoxon test, TStudent’s t test, HbAIc - glycosylated hemoglobin

years. During the study period, losartan significantly
prevented the rise of serum creatinine levels and end-
stage renal disease and microalbuminuria declined by
35%. In the second study,' (IRMA-II), which was a
large placebo-controlled randomized clinical trial on 590
type 2 diabetes and hypertension patients, irbesartan
was associated with a dose-dependent decrease in
microalbuminuria although blood pressures were only
minimally affected.'® In the third study (IDNT), Lewis
etal'' compared irbesartan with amlodipine and placebo,
in a randomized design over 2.6 years and obtained
similar results regarding the incidences of doubling
of creatinine levels and end-stage renal disease. In the
studies regarding the effects of angiotensin receptor
antagonists on renal status of patients with type 2
diabetes and hypertension, the benefits of treatment
exceeded those that could be attributed to changes in
blood pressure.’®** Irbesartan, like other angiotensin
IT receptor blockers, was demonstrated to prevent or
decrease microalbuminuria and delay progression of
microalbuminuria in hypertensive type 2 diabetes
patients, independentofits effecton blood pressure.'>**2
When compared to standard antihypertensive therapy,
irbesartan reduced the incidence of end-stage renal
disease, extended duration of life, and reduced costs.?>%*
The effect of irbesartan on patients with albuminuria
was also shown in primary care settings.” Therefore, it
was recommended to start irbesartan treatment early,
concurrent with microalbuminuria and continue on a
long-term basis to improve life expectancy and reduce
costs in hypertensive patients with type 2 diabetes and
renal disease.”
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In a randomized double-blind placebo-controlled
crossover study, Sasso et al'* studied micro albuminuric
hypertensive and normotensive patients receiving
irbesartan or placebo for 2 months. They showed that
irbesartan significantly decreased albumin excretion
rate (AER) both in hypertensive and normotensive
patients, indicating the beneficial effects of irbesartan
on AER in type 2 diabetic subjects, independent of its
antihypertensive effects.” Similar to the result of this
study, which evaluated the short-term effect of irbesartan
in normotensive patients with type 2 diabetes, the mean
microalbuminuria level was significantly decreased
in our study after 3 months of irbesartan treatment.
Since our patients were all normotensive, the effect
of irbesartan on microalbuminuria was thought to be
independent of its antihypertensive effect. Although
the systolic and diastolic blood pressure of the patients
decreased significantly with irbesartan treatment, they
did not drop under normal limits. During the 3-month
treatment period, the blood glucose, and HbAlc levels
of patients were also significantly decreased in parallel
with previous studies.”

The main limitations of our study are lack of a
control group and not controlling for the sodium
intake of patients, as the latter may also affect the renin-
angiotensin system.

As a conclusion, this study demonstrated that short-
term treatment of irbesartan may effectively decrease
microalbuminuria in normotensive type 2 diabetes
patients and this effect may be independent of its
action on hypertension. There is a need for multicenter
prospective studies to investigate this further.

Saudi Med ] 2008; Vol. 29 (10) 1417

WWW.Smj.org.sa

10/6/08 3:23:48 PM



Irbesartan in type 2 diabetes ... Cetinkalp et al

References

1.

10.

11.

12.

13.

14.

1418 Saudi Med J 2008; Vol. 29 (10)

. Mogensen

Molitch ME, DeFronzo RA, Franz MJ, Keane WE Mogensen
CE, Parving HH, et al. Diabetic nephropathy. Diabetes Care
2003; 26 (Suppl 1): S94-S98.

. Silveiro SP, Friedman R, Azevedo MJ, Canani LH, Gross JL.

Five-year prospective study of glomerular filtration rate and
albumin excretion rate in normofiltering and hyperfiltering
normoalbuminuric NIDDM patients. Diabetes Care 1996; 19:
171-174.

. Fliser D, Ritz E. Renal haemodynamics in the eldetly. Nephrol

Dial Transplant 1996; 11 (Suppl 9): S2-S8.

. Rowe JW, Andres R, Tobin JD, Norris AH, Shock NW. The

effect of age on creatinine clearance in men: A cross-sectional

and longitudinal study. J Gerontol 1976; 31: 155-163.

. Keane WE Eknoyan G. Proteinuria, albuminuria, risk,

assessment, detection, elimination (PARADE): a position paper
of the National Kidney Foundation. Am J Kidney Dis 1999; 33:
1004-1010.

. Ruilope LM. Renoprotection and renin-angiotensin system

blockade in diabetes mellitus. Am J Hypertens 1997; 10 (Suppl
12): $325-8331.

CE. Diabetic nephropathy: evidence for
renoprotection and practice. Heart 2000; 84 (Suppl 1):
$26-S28.

. Ruilope LM, Segura J. Losartan and other angiotensin II

antagonists for nephropathy in type 2 diabetes mellitus: a review

of the clinical trial evidence. Clin Ther 2003; 25: 3044-3064.

. Brenner BM, Cooper ME, de Zeeuw D, Keane WE Mitch WE,

Parving HH, et al. Effects of losartan on renal and cardiovascular
outcomes in patients with type 2 diabetes and nephropathy. NV
Engl ] Med 2001; 345: 861-869.

Parving HH, Lehnert H, Brochner-Mortensen J, Gomis
R, Andersen S, Arner P, et al. The effect of irbesartan on the
development of diabetic nephropathy in patients with type 2
diabetes. N Engl ] Med 2001; 345: 870-878.

Lewis EJ, Hunsicker LG, Clarke WR, Berl T, Pohl MA, Lewis
JB, et al. Renoprotective effect of the angiotensin-receptor
antagonist irbesartan in patients with nephropathy due to type
2 diabetes. N Engl ] Med 2001; 345: 851-860.

Waeber B, Brunner HR. A look through the new therapeutic
window: irbesartan. J Hypertens Suppl 1998; 16: S11-S16.
Croom KF, Curran MP, Goa KL, Perry CM. Irbesartan: a review
of its use in hypertension and in the management of diabetic
nephropathy. Drugs 2004; 64: 999-1028.

Sasso FC, Carbonara O, Persico M, Iafusco D, Salvatore T,
D’Ambrosio R, et al. Irbesartan reduces the albumin excretion
rate in microalbuminuric type 2 diabetic patients independently
of hypertension: a randomized double-blind placebo-controlled
crossover study. Diabetes Care 2002; 25: 1909-1913.

WWW.Smj.org.sa

SMJ October 2008.indb 1418

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Rossing K, Christensen PK, Andersen S, Hovind P, Hansen
HP, Parving HH, et al. Comparative effects of Irbesartan on
ambulatory and office blood pressure: a substudy of ambulatory
blood pressure from the Irbesartan in Patients with Type 2
Diabetes and Microalbuminuria study. Diabetes Care 2003;
26: 569-574.

Lewis EJ. The role of angiotensin II receptor blockers in
preventing the progression of renal disease in patients with type
2 diabetes. Am J Hypertens 2002; 15(Suppl 10): S123-S128.
Zanella MT, Ribeiro AB. The role of angiotensin II antagonism
in type 2 diabetes mellitus: a review of renoprotection studies.
Clin Ther 2002; 24: 1019-1034.

Coyle JD, Gardner SE, White CM. The renal protective effects
of angiotensin II receptor blockers in type 2 diabetes mellitus.
Ann Pharmacother 2004; 38: 1731-1738.

Raij L. Recommendations for the management of special
populations: renal disease in diabetes. Am J Hypertens 2003; 16
(Suppl 11): S46-S49.

Parving HH, Andersen S, Jacobsen P, Christensen PK, Rossing
K, Hovind B, et al. Angiotensin receptor blockers in diabetic
nephropathy: renal and cardiovascular end points. Semin
Nephrol 2004; 24: 147-157.

Ravera M, Ratto E, Vettoretti S, Parodi D, Deferrari G.
Prevention and treatment of diabetic nephropathy: the program
for irbesartan mortality and morbidity evaluation. J Am Soc
Nephrol 2005; 16 Suppl 1: S48-552.

de Alvaro E Velasco O, Honorato J, Calvo C, Parrondo I,
KORAL HT Investigators. Microalbuminuria in hypertensive
patients: evaluation of one-year treatment with irbesartan.
Kidney Int Suppl 2005; 93: S29-S34.

Palmer AJ, Rodby RA. Health economics studies assessing
irbesartan use in patients with hypertension, type 2 diabetes, and
microalbuminuria. Kidney Int Suppl 2004; 92: S118-S120.
Palmer AJ, Annemans L, Roze S, Lapuerta B, Chen R, Gabriel
S, et al. Irbesartan is projected to be cost and life saving in a
Spanish setting for treatment of patients with type 2 diabetes,
hypertension, and microalbuminuria. Kidney Int Suppl 2005;
93: §52-S54.

Bramlage P, Pittrow D, Kirch W. The effect of irbesartan in
reducing cardiovascular risk in hypertensive type 2 diabetic
patients: an observational study in 16,600 patients in primary
care. Curr Med Res Opin 2004; 20: 1625-1631.

Palmer AJ, Annemans L, Roze S, Lamotte M, Lapuerta P, Chen
R, et al. Cost-effectiveness of early irbesartan treatment versus
control (standard antihypertensive medications excluding
ACE inhibitors, other angiotensin-2 receptor antagonists, and
dihydropyridine calcium channel blockers) or late irbesartan
treatment in patients with type 2 diabetes, hypertension, and
renal disease. Diabetes Care 2004; 27: 1897-1903.

10/6/08 3:23:49 PM



