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Although a number of interventions have been 
shown to retard or prevent progression of clin‑
ically manifest diabetic nephropathy,1,2 once di‑
abetic patients are proteinuric (>300 mg/day), 
the vast majority of patients progress relentlessly, 
losing glomerular filtration rate (GFR), increasing 
the rate of excretion of albuminuria, and ending 
up in terminal renal failure or succumbing to car‑
diovascular (CV) accidents (UKPDS [United King‑
dom Prospective Diabetes Study]).3

Against this background, it has appeared in‑
creasingly attractive not to wait until progressive 
diabetic nephropathy has set in, but to nip it in 
the bud, namely, to prevent the very first stage of 
diabetic nephropathy – microalbuminuria. After 
the seminal contributions of Mogensen,4 Viberti,5 
and Parving,6 it has uniformly been acknowledged 
that microalbuminuria is the first clinically mani‑
fest stage of diabetic nephropathy, although some 
renal pathology may exist even before the onset 
of microalbuminuria.7,8

In the past, in the BENEDICT study (Berga‑
mo Nephrologic Diabetes Complications Trial) 
Ruggenenti9 had shown that in a sizeable pro‑
portion of patients with type 2 diabetes, preven‑
tion of microalbuminuria is feasible by blocking 
the renin‑angiotensin system (RAS) using the an‑
giotensin‑converting enzyme inhibitor, Trandola‑
pril (2 mg/day); this had been accomplished even 
though strict normotension was not achieved in 
all patients.

Against this background, Haller et al.10 ini‑
tiated the ROADMAP study (Randomized Ol‑
mesartan And Diabetes Microalbuminuria Pre‑
vention Study) to address the question whether 
achievement of more strict normotension and 
blockade of the RAS by administration of the 
angiotensin‑receptor blocker (Olmesartan) also 
prevents or retards the onset of microalbumin‑
uria. To this end, type 2 diabetic patients with 
normoalbuminuria received 40 mg/day Olm‑
esartan or placebo; the high dose was selected 

to affect the intrarenal RAS. The primary end‑
point was the time to the first onset of microal‑
buminuria in morning spot urines (with at least 
2 of 3 valid tests positive). Important second‑
ary endpoints were CV events, both CV morbid‑
ity (acute coronary syndrome, congestive heart 
failure, silent myocardial infarction [MI], coro‑
nary revascularization percutaneous translumi‑
nal coronary angioplasty‑coronary artery bypass 
graft [PTCA‑CABG], stroke, peripheral vascular 
disease, new‑onset atrial fibrillation, transient 
ischemic attack) or CV mortality (sudden cardi‑
ac death, fatal MI, fatal stroke, congestive heart 
failure death, death post PTCA or CABG). A fur‑
ther secondary endpoint was loss of renal func‑
tion, i.e., end‑stage renal disease or doubling of 
serum creatinine.10 The study was planned to be 
able to detect a 30% risk reduction in the inci‑
dence of microalbuminuria (hazard ratio 1.433) 
with a power of 90% at 5% significance level.

The inclusion criteria were: age 18–75 years, 
type  2 diabetes with fasting plasma glucose 
(>7.0 mmol/l), glycated hemoglobin (HbA1c >6.5%) 
or treatment for diabetes, normoalbuminuria 
(<25 mg/g creatinine in men and <35 mg/g cre‑
atinine in women), and at least 1 additional CV 
risk factor (hypercholesterolemia, low high‑den‑
sity lipoprotein cholesterol, high triglycerides, 
obesity, large waist circumference, hypertension, 
smoking). The study randomized 4449 patients 
in Portugal, Spain, France, United Kingdom, Bel‑
gium, the Netherlands, Germany, Italy, Czech Re‑
public, Austria, Hungary, Poland, Romania, Bul‑
garia, Ukraine, Russia, Estonia, and Lithuania. 
The most relevant baseline characteristics com‑
prised11 HbA1c 7.65% (±1.62) in the Olmesartan 
group and 7.66% (±1.62) in the placebo group; 
estimated GFR (eGFR) 84.99 ml/min/1.73m2 

(±17.01) in the Olmesartan and 84.72 (±17.30) 
in the placebo group; mean sitting systolic blood 
pressure 137 ±16 mmHg in the Olmesartan and 
136 ±15 mmHg in the placebo group; mean sitting 
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Interestingly, at the end of the study there 
was a 4.76 ml/min/1.73m2 difference of eGFR 
(P <0.0001) between the  Olmesartan group 
and the  placebo group; the  lower eGFR in 
the OLMESARTAN group most likely reflects re‑
versal of glomerular hyperfiltration. There was 
no change in renal events, e.g., for an increase 
of serum creatinine by 25% or end‑stage renal 
disease.

What are the implications of this study? In‑
creased albuminuria increases the risk of pro‑
gressive renal disease, but also of increased CV 
events and of all‑cause mortality. For instance, 
in the HOPE study (Heart Outcomes Preven‑
tion Evaluation) and HOPE‑TOO (HOPE Study 
Extension),16 early intervention with Ramipril, 
which had lowered albuminuria, had resulted 
also in fewer cases of MI, stroke, and lower CV 
mortality.

The  study has good news and bad news. 
The good news is that even in patients with ex‑
cellent blood pressure control, additional block‑
ade of the RAS with an angiotensin‑receptor 
blocker on top of other antihypertensive medi‑
cations still lowers the rate of the onset of micro- 
albuminuria.

The bad news is that there was an unexpected 
and not completely explained excess of CV deaths, 
which the investigators attribute to episodes of 
hypotension in patients with preexisting CV dis‑
ease, although, as mentioned in an  editorial,17  
a drug‑specific effect cannot be absolutely exclud‑
ed, but this possibility is definitely unlikely.

To sum up, the ROADMAP study provides fur‑
ther documentation for the postulate that early 
blockade of the RAS in type 2 diabetic patients, 
i.e., before the stage of microalbuminuria has set 
in, retards the onset of microalbuminuria inde‑
pendent of blood pressure. This supports the con‑
cept that early intervention is a sensible strategy 
(“nip it in the bud”).
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diastolic blood pressure 81 ±10 mmHg in the Ol‑
mesartan and 80 ±9 mmHg in the placebo group. 
The majority of the patients had 4 to 5 CV risk 
factors.

In addition to Olmesartan, at physician’s dis‑
cretion, patients received calcium channel block‑
ers, diuretics or β‑blockers to reach the target 
blood pressure goal. At the end of the study, blood 
pressure was 125.7/74.3 mmHg in the Olmesar‑
tan and 128.7/76.2 mmHg in the placebo group.

The primary endpoint (i.e., time to first occur‑
rence of microalbuminuria) was significantly re‑
duced (risk reduction 23%, P = 0.01). At the end 
of the study, blood pressure was lower in the Ol‑
mesartan group by 3.0 mmHg systolic/1.9 mmHg 
diastolic, but statistical correction for the blood 
pressure difference continued to show signifi‑
cance (HR 0.823, P <0.05).

This positive outcome is remarkable because in 
type 2 diabetic patients treated with Candesartan 
in the DIRECT trial12 (where microalbuminuria 
was not a primary endpoint) and in type 1 diabet‑
ic patients treated with Losartan or Enalapril in 
a small study, RASS (Renin Angiotensin System 
Study),13 a significant reduction of the onset of micro- 
albuminuria had not been achieved.

In the BENEDICT study9 the use of Trandolapril 
had achieved risk reduction by 50% vs. placebo. It 
is of importance that in this study, baseline blood 
pressure was considerably higher (151/87 mmHg 
vs. 136/61 mmHg in ROADMAP) and during 
the study a blood pressure of <130/90 mmHg 
was achieved in only 15% of patients as compared 
with 75% of patients in the ROADMAP study.14 
A subsequent analysis of the BENEDICT study15 
had shown that significant benefit was limited to 
type 2 diabetic patients with systolic blood pres‑
sure above 139 mmHg. Therefore, it is of consid‑
erable importance that in the ROADMAP study 
reduction of the onset of microalbuminuria was 
achieved despite much lower blood pressure val‑
ues in the course of the study. The risk reduction 
in the ROADMAP study remained significant af‑
ter correction for systolic and diastolic blood pres‑
sure during the study.

The total mortality in the RODMAP study was 
the lowest observed so far in studies on diabetic 
nephropathy, i.e., <1% or 2.9 cases per 1000 per‑
son/years, compared with past large trials on di‑
abetic nephropathy where mortality was approx‑
imately 60 cases per 1000 person/years in IDNT 
(Irbesartan in Diabetic Nephropathy)2 as well as 
in the RENAAL study (Reduction of Endpoints 
in NIDDM with the Angiotensin II Antagonist 
Losartan).1

Despite remarkably low overall mortality, there 
was a difference of CV mortality between the Ol‑
mesartan and placebo groups: 15 patients suc‑
cumbed to CV events in the Olmesartan group 
compared with 3 patients in the placebo group. 
Detailed analysis showed that 7 of these cas‑
es had a history of coronary heart disease and 
11 of these cases had episodes of blood pressure 
<110/70 mmHg before death.
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