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Abstract

Diabetes mellitus and hypertension are the most common causes of end-stage renal
disease. Blood pressure goals in patients with diabetic kidney disease are <130/80
mmHg. The first line therapy for hypertension in these patients are the angiotensin-
converting enzyme inhibitors and/or the angiotensin Il receptor blockers. These
drugs delay the onset of microalbuminuria, vretard progression from
microalbuminuria to macroalbuminuria, reduce the urinary albumin-creatinine ratio

and improve glomerular filtration rate.
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1. Introduction

Chronic kidney disease (CKD) is defined
as a kidney damage or/and decreased kidney
eGFR-estimated
glomerular filtration rate) for =3 months [1].

function (decrease  of
The presence of kidney damage may be
evidenced by increased urinary albumin
and/or protein excretion rate, pathological
changes of wurine sediment and urine
chemistries or by abnormalities of imaging
studies [1].

The prevalence of CKD

population is 14-16%. The most common

in general

causes of end-stage renal disease (ESRD) in
the Western world are diabetes mellitus (DM)
and hypertension [2].

CKD can be found in up to 23-25% of
patients with DM. Moderate to severe CKD is
estimated to be found in 15-23% of patients

with DM [2]. DM is the primary cause of
kidney failure, and the diabetic patients
represent 45% (more than 50% in the USA) of
those who receive dialysis therapy.

2. Clinical diagnosis of diabetic

kidney disease

CKD considered secondary to DM has
been termed "diabetic nephropathy" [3]. The
Diabetes and Chronic Kidney Disease work
group of the National Kidney Foundation
Kidney Disease Outcomes Quality Initiative
(KDOQI) suggested that CKD considered to
be caused by DM should be named "diabetic
kidney disease (DKD)" and the term "diabetic
nephropathy" should be reserved for kidney
attributed to DM with
histopathological changes, demonstrated by

disease

renal biopsy [4].
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The clinical diagnosis of DKD is, mainly,
based on detection of albuminuria:

— microalbuminuria is defined as an
albumin-creatinine ratio (ACR) of 30-300
mg/g from a spot urine collection, urinary
albumin excretion (UAE) 30-300 mg/24
hours in a 24-hour urine collection, or 20-
200 pg/min in a timed urine collection;

— macroalbuminuria is defined as an ACR
>300 mg/g from a spot urine collection,
UAE > 300 mg/24 hours in a 24-hour
urine collection, or >200 pg/min in a
timed urine collection [4].

initial

For DKD,

measurement of albuminuria from a spot urine

screening  of

is recommended because the ACR by spot

urine sample has demonstrated excellent
correlation with the 24-hour urine albumin
measurements.

If the determination of albuminuria can
not be performed at diagnosis, we can measure
proteinuria:

— microproteinuria is defined by a value
between 300- 500 mg/24 hours;

— macroproteinuria is defined by a value
higher than 500 mg/24 hours.

The interventions which proved to prevent
the onset or attenuate the progression of DKD
are: glycemic and blood pressure (BP) control
[5,6], blockage of the

angiotensin-aldosteron system (RAAS), with

specific renin-

either angiotensin-converting enzyme
inhibitors (ACEI) [7,8] or angiotensin II
receptor blockers (ARB) [7,9,10], and lipid-
therapy, statins and

lowering especially

fibrates.

3. Management of hypertension

3.1. Background

Hypertension is an independent risk factor
for cardiovascular disease (CVD) and CKD.
In type 1 DM, hypertension is more often the
complication DKD, while in type 2 DM it
usually coexists with other cardiometabolic
risk factors [11].

Hypertension is commonly found in
patients with DKD, its prevalence is estimated
to be from 30 to 96%, with higher prevalence
in patients with albuminuria [4]. Uncontrolled
hypertension determine a higher risk of
cardiovascular events, including death,
increasing proteinuria and progression of
kidney disease [12].

The goals of antihypertensive therapy in
patients with CKD are to lower BP, reduce
CVD risk and slow the progression of CKD

[11,13,14].

3.2. Blood pressure targets

In individuals with DM, epidemiologic
analyses show that BP over 115/75 mmHg is
associated with increased cardiovascular event
rates and mortality [15]. The presence of
microalbuminuria or microproteinuria requires
more aggressive treatment to achieve the
recommended BP goals.

Patients with microalbuminuria have
higher BP levels than patients with normal
albumin excretion. Patients with absent
nocturnal dipping of BP had higher levels of
microalbuminuria than those with a normal
dipping pattern [16].

Randomized clinical  trials have
demonstrated the benefit (reduction of CHD
events, stroke, and nephropathy) of lowering

BP less than 140 mmHg systolic and 80
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mmHg diastolic in individuals with DM
[17,18].

In normoalbuminuric diabetic patients,
the treatment of hypertension reduces the risk
of cardiovascular and microvascular events
[14]. In the HOT study, a reduction of
diastolic BP with 4 mmHg was followed by a
50% reduction in the risk of cardiovascular
events in diabetic patients [18]. In the
UKPDS, the reduction of systolic BP, from
154 to 144 mmHg, reduced the risk for the
development of microalbuminuria by 29% [6].

Microalbuminuria 1s an indicator of
endothelial dysfunction and an independent
marker for cardiovascular morbidity and
mortality in individuals with and without DM
[13]. In microalbuminuric type 1 and type 2
DM patients the treatment of hypertension,
regardless of the agent used, produced a
beneficial effect on albuminuria[19].

In proteinuric type 1 diabetic patients, the
treatment of hypertension reduced albuminuria
and the rate of GFR decline.

BP targets for patients with DM are lower
than those for patients without DM [15]. BP
goals are <130/80 mmHg in diabetic patients
in general, and <125/75 mmHg in patients
with proteinuria over 1.0 g/24 h and/or
increased serum creatinine. To reach this BP
targets three to four antihypertensive agents
are usually necessary.

Guidelines for patients with DKD require
a BP <130/80 mmHg [11,20,21]. The data
supporting this guideline is based on analyses
of clinical trials like HOT [18,22] and UKPDS
38 [6]. The ADVANCE study proves that the
lowest risk for renal events was observed
among subjects who achieved BP levels
<110/65 mmHg [23].

3.3. Renin-angiotensin-aldosterone
system blockade

The RAAS is an important target for
hemodynamic disturbances in DKD. The
which block the
progression  of

pharmacological agents
RAAS
dysfunction more effectively than other

slow the renal
classes of antihypertensive agents. Currently
available therapies for this blockade are ACEI,
ARB and direct renin inhibitor [24].

ACEI or ARB

The first line therapy for hypertension in
patients with CKD, is treatment with ACEI
and/or ARB [3]. Nearly 80% of some US
diabetic patients are receiving these agents.

RAAS blockade with ACEI or ARB
confers an additional benefit on renal function.
This renoprotective effect is independent of
BP reduction [19,24]. These agents improve
GFR, reduce the urinary albumin/creatinine
ratio (UAER) and delay progression from
microalbuminuria to macroalbuminuria. The
antihypertensive effects combined with the
effects
support the recommendations of treatment

nephroprotective of these agents
guidelines that these drugs should be used in
patients with DM and hypertension [20,21].

that
antihypertensive agents that modulate RAAS

There are evidence suggesting
can delay the onset or even induce regression
of microalbuminuria, lower the risk for

appearance of clinical nephropathy and
decrease mortality in patients with DM
[25,26,27,28].

The role of ACEI in the prevention of
diabetic nephropathy in patients with type 1
DM has not been very well documented. The
use of perindopril during 3 years in

normotensive  normoalbuminuric type 1
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diabetic patients delayed the increase in
albuminuria [29].

In patients with type 2 DM, ACEI and
ARB  diminish the diabetic
nephropathy [30] and reduce the incidence of
cardiovascular events [31]. In the MICRO-
HOPE study [31], ramipril decreased the risk
of overt nephropathy by 24% and the risk of

risk for

cardiovascular death in patients with type 2
DM. In the BENEDICT trial, 1204 diabetic
patients with hypertension, and normal UAE,
were randomized to the non-dihydropyridine
calcium channel blocker verapamil, the ACEI
trandolapril, the combination of verapamil and
trandolapril, or placebo. After a median
follow-up of 3.6 years, the progression to
microalbuminuria was signifcantly lower in
the subjects treated with trandolapril or the
combination (trandolapril and verapamil)
compared with the subjects receiving only
verapamil or placebo [8,27].

The ROADMAP study had as objective
measurement of the impact of olmesartan
treatment on renal outcome in 4400 patients
with type 2 DM without microalbuminuria. Its
results are expected for 2012 [32].

ACEI and ARB decrease UAE and the
rate of progression from microalbuminuria to
diabetic
nephropathy. A meta-analysis of 12 trials
698
microalbuminuric type 1 diabetic patients
showed that treatment with ACEI decreased
the risk of progression to macroalbuminuria
by 60% and
regression to normoalbuminuria [33]. In a
substudy of the PREVEND IT trial, fosinopril
reduced UAE by 26% during the mean follow-

up of 46 months [25].

more  advanced  stages  of

evaluating nonhypertensive

increased the chances of

ARB were also effective in reducing the
development of  macroalbuminuria  in
microalbuminuric type 2 diabetic patients.
Irbesartan reduced the risk of progression to
overt diabetic nephropathy by 70% in a 2-
year follow-up study of 590 hypertensive
microalbuminuric type 2 diabetic patients
[34]. Additionally, a 38% reduction in UAE
was observed, with 34% of patients reversing
to normoalbuminuria. UAE was still reduced 1
month after the withdrawal of irbesartan [35].

In another study, valsartan produced a
greater reduction in UAE than amlodipine (44
vs. 8%) with the same degree of BP reduction.
These data plead for the idea that the
antiproteinuric  effect of ARB is BP
independent.

The effect of replacement of an ARB with
olmesartan (also an ARB) on early diabetic
nephropathy in hypertensive patients with type
2 DM, was a significantly decrease of UAE.
These results suggest the possibility that
olmesartan may have more effect on early
nephropathy than other ARB [36].

The use of either ACEI or ARB is
recommended as a first-line therapy for type 1

and type 2 diabetic patients with
microalbuminuria, even if they are
normotensive [11].

In patients with type 1 DM and

macroalbuminuria, ACEI therapy was shown
to reduce albuminuria and also slow the rate of
loss of GFR in the Collaborative Study Group
captopril trial. Addition of ACEI in proteinuric
type 1 diabetic patients [37] or ARB in
macroalbuminuric type 2 diabetic patients
[9,10] decreased proteinuria and renal function
decline. In the ORIENT study, olmesartan has
renal protective benefits in type 2 diabetic
patients with overt proteinuria and renal
insufficiency [37].
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The beneficial effects of the RAAS
blockers are dose dependent [24]. In the
IRMA 2 study higher dose of irbesartan (300
mg vs 150 mg/day) was associated with less
progression  of
improved kidney protection at the same BP
response [34]. The use of candesartan at the
dose of 128 mg/day (a dosage higher than the
dosage recommended for the treatment of
hypertension and heart failure) results in a
significant reduction in UAE [13,38].

The initiation of treatment with ACEI in
diabetic patients with serum creatinine levels
over 1.4 mg/dl require careful monitoring of
the renal function because serum creatinine

microalbuminuria  and

might increase during the first 2 months, after
that becoming stable. This raise in creatinine is
associated with long-term preservation of
renal function, and therefore ACEI should not
be stopped. Greater increases should raise the
suspicion of renal-artery stenosis. Inhibition of
the RAAS, especially with ACEI, might raise
serum potassium levels, particularly in
patients with renal insufficiency. For these
reasons, albuminuria, serum creatinine and
potassium should be checked monthly during
the first 2-3 months after starting treatment
with ACEI or ARB.

If ACEI are not tolerated (mostly cough),
ARB are an alternative. ARB are also the
preferred agents for type 2 diabetic patients
with left ventricular hypertrophy and/or
micro- or macroalbuminuria [9,31,34].

Dual blockade of the RAAS with ACEI

and ARB

The concept of dual blockade of the
RAAS has been developed by Mogensen [38].
ACEI and ARB interrupt the RAAS at
different levels and the combination of these
classes of drugs may have an additive effect
on renoprotection. Treatment with both ACEI

and ARB in combination, may offer

synergistic and complete blockade of the
RAAS [39].

In a short-term trial, the dual blockade of
the RAAS in patients with type 1 DM and
DKD resulted in a drop in BP of 8/5 mmHg
(24-hour ambulatory)
significant (37%) drop in albuminuria in
comparison with that of ACEI used alone [39].

In the CALM study [38], there was a
reduction in BP of 10/6 mmHg and a tendency
towards a more pronounced drop in UAE by
12 weeks with dual blockade (16 mg of
Candesartan and 20 mg of Lisinopril) in
comparison to either agent used alone [38].

This beneficial effect of dual blockade are
not sustained by other studies. Parvanova et
al. [40], in their study at the Steno Diabetes
Centre, did not find additional
antihypertensive and antialbuminuric effects
of dual blockade relative to treatment with
ACEI alone. In the IMPROVE study [41] dual
RAAS blockade with ramipril and irbesartan
did not reduce microalbuminuria to a greater

and an additional

extent than treatment with ramipril alone [41].
In the ONTARGET study [28], the
combination of telmisartan and ramipril did
not reduce the primary composite outcome of
death from cardiovascular causes, myocardial
infarction, stroke, or hospitalization for heart
failure compared with monotherapy. The
combination therapy group had a significantly
increased risk of renal dysfunction compared
with the ramipril group. The percentage of
patients with an increase in potassium level
was similar in the ramipril and in the
telmisartan group, but significantly higher in
the combination-therapy group. The findings
of the ONTARGET report would suggest the
combination ACEI and ARB, become the
exception rather than the rule, despite its
enhanced antiproteinuric effects [28].
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Dual blockade of the RAAS with ARB and

direct renin inhibitor

The renoprotective effects of dual
blockade of the RAAS with ARB and direct
renin inhibitor (aliskiren) may be effective.

In the AVOID trial [42] was investigated
the renoprotective effects of dual blockade of
the RAAS by randomizing 599 patients who
had type 2 DM with nephropathy and
hypertension and were on the maximum
recommended renoprotective dose of losartan,
to the addition of either aliskiren or placebo.
The addition of daily aliskiren was associated
with a 20% reduction in the mean urinary
ACR [42]. The benefits of aliskiren seemed to
be independent of systemic BP.

The combination of aliskiren and
valsartan, at maximum recommended doses,
has been shown to provide significantly
greater reductions in BP than monotherapy
with either agent in patients with hypertension
[43].

3.4. Combination therapy

If the treatment with ACEI and/or ARB
does not allow reaching the BP target levels,
then they can be combined with other drug
classes, even before maximizing the dose of
each agent. The combination of agents may
include calcium channel blockers (especially
nondihydropyridine), B-blockers, diuretics or
central op-agonist.

Calcium channel blockers have an
additional effect on reducing BP levels. These
agents can be used in combination with an
ACEI and/or diuretic and should be careful
used in patients with a recent coronary event.

B Blockers are especially useful in patients
with myocardial ischemia, since these drugs
reduce cardiovascular events and mortality in

patients with baseline pulse rate >84 bpm.

Possibly, a metabolic neutral compound,
carvedilol or nebivolol, should be used.

The combination of B-blockers and
nondihydropyridine calcium channel blockers
should be used with caution, since both agents
have negative inotropic, dromotropic and
chronotropic effects.

An ACEI or ARB and a low-dose thiazide
diuretic (12.5-25 mg/day) can be initially
used, but loop diuretics (furosemide) should be
used in the place of thiazides in patients with
GFR <30 ml/min, corresponding to a serum
creatinine of 2.5-3.0 mg/dl.

The ADVANCE trial demonstrated that
routine administration of a fixed combination
of the ACEI perindopril and the diuretic
indapamide significantly reduced combined
microvascular and macrovascular outcomes,
the CVD and total mortality [23].

Small studies have reported that use of
spironolactone, an aldosterone receptor
antagonist, may be associated with a reduction
of proteinuria and slower progression of
kidney disease [44]. The use of an aldosterone
antagonist, especially in combination with an
ACEI or ARB,

development of hyperkalemia.

increases the possible

Some authors [45] support the continued
use of ACEI or ARB in patients with more
advanced CKD, in combination with diuretics,
B-blockers,
diuretics and vasodilators, only with very

calcium channel  blockers,
close monitoring of eGFR, serum creatinine
and serum potassium.

with
(amlodipine,

Antihypertensive substitution

calcium channel blockers

lercanidipine), selective ap-adrenergic and
imidazoline receptor agonist (moxonidine,
rilmenidine), hydralazine and/or methyldopa,

in place of ACEI and/or ARB, in selected
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patients presenting with accelerated renal-
failure, ensured achieved BP goals while still
stable
improved kidney function, even years later
[45].

allowing for often improved and

4. Conclusion

In patient with DKD the BP target level is
lower than 130/80 mmHg.

The measures shown to prevent the onset
or attenuate the progression of DKD include:
glycemic and BP control, specific interruption
of the RAAS, with either ACEI or ARB and
potentially lipid-lowering therapy.

Management of hypertension in patients
with DKD is complex because both, DM and
CKD,
pharmacodynamic of many drugs, thus a great

alters the pharmacokinetic and

care must be taken, not only in adjusting the

REFERENCES

dose of antihypertensive medications, but also
in considering their potential to ameliorate or
exacerbate CKD progression.

The antihypertensive  agents  who
modulate RAAS are the first line therapy.
They can delay the onset or even induce
retard

regression of  microalbuminuria,

progression  from  microalbuminuria  to
macroalbuminuria, reduce the urinary ACR
and improve GFR. However could be the
instigating factor for worsening renal failure in
(older) CKD patients, and many need to be
discontinued in selected patients.

The greatest challenge in managing
hypertension in CKD patients with DM is
level of BP

achieving the lower

recommended.

1. Levey AS, Coresh J, Balk E, et al. National
Kidney Foundation practice guidelines for chronic
kidney disease: evaluation, classification, and
stratification. Ann Intern Med 139: 137-147. 2003.

2. Bakris GL. Slowing nephropathy progression:
focus on proteinuria reduction. Clin J Am Soc Nephrol
3 Suppl 1: S3-10. 2008.

3. Cavanaugh KL. Diabetes Management Issues
for Patients With Chronic Kidney Disease. Clinical
Diabetes 25: 90-97. 2007.

4. National
clinical

Kidney Foundation. KDOQI

practice guidelines and clinical practice
recommendations for diabetes and chronic kidney

disease. Am J Kidney Dis 49: S1-S180. 2007.

5. The Diabetes Control and Complications
Research Group. Effect of intensive therapy on the
development, and progression of diabetic nephropathy
in the Diabetes Control and Complications Trial. The
Diabetes Control and Complications (DCCT) Research
Group. Kidney Int 47: 1703-1720. 1995.

6. UK Prospective Diabetes Study Group. Tight
blood pressure control, and risk of macrovascular and
microvascular complications in type 2 diabetes:
UKPDS 38. UK Prospective Diabetes Study Group.
BMJ317:703-713. 1998.

7. Lacourciere Y, Belanger A, Godin C, et al.
Long-term comparison of losartan and enalapril on
kidney function in hypertensive type 2 diabetics with
early nephropathy. Kidney Int 58:762—769. 2000.

8. Ruggenenti P, Fassi A, Ilieva AP, et al.
Preventing microalbuminuria in type 2 diabetes. N Engl
J Med 351: 1941-1951. 2004.

9. Brenner BM, Cooper ME, de Zeeuw D, et al.
Effects
outcomes in patients with type 2 diabetes and
nephropathy. N Engl J Med 345: 861-869. 2001.

of losartan on renal and cardiovascular

10. Lewis EJ, Hunsicker LG, Clarke WR, et al.
Renoprotective effect of the angiotensin-receptor
antagonist irbesartan in patients with nephropathy due

to type 2 diabetes. N Engl J Med 345: 851-860. 2001.

Romanian Journal of Diabetes Nutrition & Metabolic Diseases / Vol, 18 / no. 2 /2011 81




11. American Diabetes Association Standards of
Medical Care in Diabetes—2009. Diabetes Care 32:
S13-S61. 2009.

12. Sarafidis PA, Khosla N, Bakris GL.
Antihypertensive therapy in the presence of proteinuria.
Am J Kidney Dis 49: 12 -26. 2007.

13. Bilous R, Chaturvedi N, Sjolie AK, et al.
Effect of Candesartan on Microalbuminuria and
Albumin  Excretion Rate in Diabetes: Three
Randomized Trials. Ann Intern Med 18. 2009.

14. L. Gross JL, Azevedo MJ, Silveiro SP, et al.
Diabetic Nephropathy: Diagnosis, Prevention, and
Treatment. Diabetes Care 28: 164-176. 2005.

15. Lewington S, Clarke R, Qizilbash N, et al.
Age-specific relevance of usual blood pressure to
vascular mortality: a meta-analysis of individual data
for one million adults in 61 prospective studies. Lancet
360: 1903-1913. 2002.

16. Eijkelkamp WB, Zhang Z, Remuzzi G, et al.
Albuminuria is a target for renoprotective therapy inde-
pendent from blood pressure in patients with type 2
diabetic nephropathy: post hoc analysis from the
Reduction of Endpoints in NIDDM with the
Angiotensin II Antagonist Losartan (RENAAL) trial. J
Am Soc Nephro 18(5): 1540-6. 2007.

17. Adler AI, Stratton IM, Neil HA, et al.
with
macrovascular and microvascular complications of type
2 diabetes (UKPDS 36): prospective observational
study. BMJ 321: 412-419. 2000.

Association of systolic blood pressure

18. Hansson L, Zanchetti A, Carruthers SG, et
al. Effects of intensive blood-pressure lowering and
low-dose aspirin in patients with hypertension:
principal results of the Hypertension Optimal Treatment
(HOT) randomized trial: HOT Study Group. Lancet

351: 1755-1762. 1998.

19. Mogensen CE.
hypertension with focus on type 1 and type 2 diabetes. J
Intern Med 254: 45-66. 2003.

Microalbuminuria  and

20. Chobanian AV, Bakris GL, Black HR, et al.
Seventh report of the Joint National Committee on Pre-
5. vention, Detection, Evaluation, and Treatment of
High Blood Pressure. Hypertension 42(6): 1206-52.
2003.

21. Coresh J, Selvin E, Stevens LA, et al
Prevalence of chronic kidney disease in the United
States. JAMA 298(17): 2038-47. 2007.

22. de Galan BE, Perkovic V, Ninomiya T, et al.
Lowering blood pressure reduces renal events in type 2
diabetes. J Am Soc Nephrol 20(4): 883-92. 2009.

23. Patel A, MacMahon S, Chalmers J, et al.
Effects of a fixed combination of perindopril and
indapamide on macrovascular and microvascular
outcomes in patients with type 2 diabetes mellitus (the
ADVANCE trial): a randomised controlled trial. Lancet

370: 829-840. 2007.

24. Viberti G, Wheeldon NM. Microalbuminuria
reduction with valsartan in patients with type 2 diabetes
mellitus: a blood pressure-independent effect.

Circulation 6; 106(6): 672-8. 2002.

25. Makino H, Haneda M, Babazono T, et al.
Prevention of transition from incipient to overt
nephropathy with telmisartan in patients with type 2
diabetes. Diabetes Care 30(6): 1577-8. 2007.

26. Makino H, Haneda M, Babazono T, et al.
The telmisartan renoprotective study from incipient
nephropa thy to overt nephropathy--rationale, study
design, treatment plan and baseline characteristics of
the incipient to overt: angiotensin II receptor blocker,
telmisartan, Investigation on Type 2 Diabetic Neph-
ropathy (INNOVATION) Study. J Int Med Res 33(6):
677-86. 2005.

27. Mancia G, De Backer G, Dominiczak A, et
al. 2007 Guidelines for the Management of Arterial
Hypertension. The Task Force for the Management of
Arterial Hypertension of the European Society of
Hypertension (ESH) and of the European Society of
Cardiology (ESC). J Hypertens 25(6): 1105-87. 2007.

28. Mann JF, Schmieder RE, McQueen M, et al.
Renal outcomes with telmisartan, ramipril, or both, in
people at high vascular risk (the ONTARGET study): a
multicentre, randomised, double-blind, controlled trial.
Lancet 16; 372(9638): 547-53. 2007.

29. Kvetny J, Gregersen G, Pedersen RS.
Randomized placebo-controlled trial of perindopril in
normotensive, normoalbuminuric patients with type 1
diabetes mellitus. Q J Med 94: 89-94. 2001.

82 Romanian Journal of Diabetes Nutrition & Metabolic Diseases / Vol, 18 / no. 2 /2011




30. Lindholm LH, Ibsen H, Dahlof B, et al.
Cardiovascular morbidity and mortality in patients with
diabetes in the Losartan Intervention For Endpoint
reduction in hypertension study (LIFE): a randomised
trial against atenolol. Lancet 359: 1004—1010. 2002.

31. Heart Outcomes Prevention Evaluation
Study Effects of
cardiovascular and microvascular outcomes in people
with diabetes mellitus: results of the HOPE study and
MICRO-HOPE substudy. Lancet 355: 253-259. 2000.

Investigators. ramipril  on

32. Haller H, Viberti GC, Mimran A, et al.
Preventing microalbuminuria in patients with diabetes:
rationale and design of the Randomised Olmesartan and
Diabetes Microalbuminuria Prevention (ROADMAP)
study. J. Hypertens 24(2): 403-8. 2006.

33. The ACE Inhibitors in Diabetic Nephropathy
Trialist Group. Should all patients with type 1 diabetes
mellitus and microalbuminuria receive angiotensin-
converting enzyme inhibitors? A meta-analysis of
individual patient data. Ann Intern Med 134: 370-379.
2001.

34. Parving HH, Lehnert H, Brochner-
Mortensen J, et al. The effect of irbesartan on the
development of diabetic nephropathy in patients with
type 2 diabetes. N Engl J Med 345: 870-878. 2001.

35. Andersen AR, Brochner-Mortensen J,
Parving HH. Kidney function during and after
withdrawal of long-term irbesartan treatment in patients
with type 2 diabetes and microalbuminuria. Diabetes
Care 26: 3296-3302. 2003.

36. Ikeda H, Hamamoto Y, Honjo S, et al
Olmesartan reduced microalbuminuria in Japanese

subjects with type 2 diabetes. Diabetes Res Clin Pract
83(1): 117-8. 20009.

37. Imai E, Ito S, Haneda M, et al. Olmesartan
reducing incidence of endstage renal disease in diabetic
nephropathy trial (ORIENT). Hypertens Res 29(9): 703-
9. 2006.

Correspondence Data:

38. Mogensen CE, Neldam S, Tikkanen I, et al.
Randomised controlled trial of dual blockade of renin-
angiotensin system in patients with hypertension,
microalbuminuria, and non-insulin dependent diabetes:
the candesartan and lisinopril microalbuminuria
(CALM) study. BMJ 321: 1440-1444. 2000.

39. Jacobsen P, Rossing K, Parving HH. Single
versus dual blockade of the renin angiotensin system
(angiotensin converting enzyme inhibitors and or
diabetic
nephropathy. Curr Opin Nephrol Hypertens 13: 319-24.
2004.

angiotensin II  receptor blockers) in

40. Parvanova A, Pisoni R, Dimitov BD et al.
Relative renoprotective effect of ACE inhibitors (ACE
I), Angiotensin II antagonists (ATA), ACE I and ATA
combination and dihydropyridine calcium channel
blockers (dCCB's) in overt diabetic nephropathy of type
2 diabetes (Abstract). J Am Soc Nephrol 12: 153. 2001.

41. Bakris GL et al Treatment  of
microalbuminuria in hypertensive subjects with
elevated cardiovascular risk: results of the IMPROVE
trial. Kidney Int 72: 879-885. 2007.

42. Oparil S et al
combined use of aliskiren and valsartan in patients with

Efficacy and safety of

hypertension: a randomised, double-blind trial. Lancet
370: 221-229. 2007.

43. Parving HH et al. Aliskiren combined with
losartan in type 2 diabetes and nephropathy. N Engl J
Med 358: 2433-2446. 2008.

44. Bianchi S, Bigazzi R, Campese VM. Long-
term effects of spironolactone on proteinuria and kidney
function in patients with chronic kidney disease. Kidney
Int 70: 2116 -2123. 2006.

45. Onuigbo MA, Onuigbo NT. Late-onset renal
failure from angiotensin blockade (LORFFAB) in 100
CKD patients. Int Urol Nephrol 40: 233- 9. 2008.

Romulus Timar, Associated Professor, MD, PhD
Address: Diabetes Department, Emergency Clinical Hospital Timisoara,

str. Iosif Bulbuca Nr. 10, Cod 300736

Phone: +40722608268; Fax: +40356433377; E-mail address: timarrz@yahoo.com

Romanian Journal of Diabetes Nutrition & Metabolic Diseases / Vol, 18 / no. 2 /2011 83




