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What is the evidence either supporting or refuting use of an ACE inhibitor or ARB in a normotensive patient with 
type 2 diabetes and microalbuminuria? How is microalbuminuria defined and determined? 

 
Background 
 
Albumin is a protein typically filtered out of the urine by the kidneys.1,2 When found in the urine, it can be a sign of renal 
impairment. There are different methods to measure albuminuria.3,4 A spot collection of urine can be used to measure the 
albumin to creatinine ratio (UACR). Urinary albumin excretion rate (UAER) can also be assessed through collection of 
urine over a period of time, typically 24 hours. Commonly accepted definitions of microalbuminuria are a UACR of 30 to 
300 mg/g or a UAER of either 20 to 200 mcg/min or 30 to 300 mg/24 hours.4,5 Albuminuria can occur transiently and for 
a number of different reasons; thus, multiple tests are recommended to confirm microalbuminuria.2,3 The National Kidney 
Foundation (NKF) suggests that 3 positive tests over 3 months or more is a sign of kidney disease.2 The American 
Diabetes Association (ADA) recommends confirmation with 2 positive tests out of 3 over a 3- to 6-month period.6 The 
Kidney Disease: Improving Global Outcomes (KDIGO) guideline recommends 2 repeat tests within 2 months if the result 
for an UACR is between 30 to 300 mg/g.7 A positive result on at least 1 of these repeat tests would indicate increased 
albuminuria. Importantly, KDIGO advises against usage of the term ‘microalbuminuria.’ Per KDIGO, the term can be 
misleading in that it suggests the albumin level may be small or different in some way. Instead, the term ‘albuminuria’ 
with some form of quantification is encouraged. 
 
For patients with type 2 diabetes and hypertension, albuminuria can be a predictor of poor renal and cardiovascular 
outcomes.8 Angiotensin-converting enzyme (ACE) inhibitors and angiotensin receptor blockers (ARBs) are classes of 
medications used to treat hypertension which may be renally protective.9 A number of studies have shown that these 
medications, when used in patients with hypertension and diabetes, can lower albuminuria and improve cardiovascular 
and renal outcomes.10,11  
 
While there are many studies on use of ACE inhibitors or ARBs in type 2 diabetic patients with hypertension and 
microalbuminuria, there appears to be less data on use of these drugs in patients without hypertension. While the presence 
of albuminuria is associated with cardiovascular events, no prospective studies were identified that examine how lowering 
albuminuria affects cardiovascular outcomes and end stage renal disease in this population. The current ADA guidelines 
do not recommend the use of ACE inhibitors or ARBs for patients without hypertension for the prevention of diabetic 
kidney disease (DKD).6 Per the ADA, clinical trials have not been performed in this setting. They further assert that ACE 
inhibitors and ARBs may not be superior to other types of antihypertensives for prevention of DKD. A study is described 
in which an ARB (olmesartan) was compared to placebo in patients with type 2 diabetes and normal urine albumin 
excretion; the development of albuminuria was reduced in patients using olmesartan, but the rate of cardiovascular events 
was increased.12  

 
The NKF provides guidelines for the treatment of kidney disease as part of its Kidney Disease Outcomes Quality Initiative 
(KDOQI).13 The current KDOQI guideline suggests that an ACE inhibitor or ARB may be used in diabetic patients with 
UACR ≥30 mg/g and other risk factors for DKD (e.g., hypertension). However, the NKF states that there are no long-term 
studies demonstrating benefits of this practice. For patients with microalbuminuria and no other risk factors, an ACE inhibitor 
or ARB may not be necessary. Notably, in normotensive, normoalbuminuric patients with diabetes, the NKF recommends not 
using an ACE inhibitor or ARB for primary prevention of DKD.    
 
Literature evaluation 
 
From a search of PubMed, several studies were identified which describe use of ACE inhibitors or ARBs in normotensive 
patients with type 2 diabetes and microalbuminuria.14-20 Elements of these studies, including the design and outcomes are 
described in Table 1. Studies published prior to 2003 (≥15 years ago) are excluded from this review. Of the included 
studies, all except 1 were randomized controlled trials.20 Most of these studies were placebo-controlled and utilized an 
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ARB. The duration of the studies ranged from 10 weeks to 72 months. All except 1 study defined microalbuminuria as 
UAER 20-200 mcg/min or 30-300 mg/24 hours or as UACR 30-300 mg/g. Makino et al included patients with “incipient 
nephropathy,” defined as  UACR 100-300 mg/g.15 Most studies defined normotensive as blood pressure (BP) <140/90 
mmHg. In 2 studies a definition for normotension was absent,17,20 and in the trial by Zandbergen et al,19 BP <160/90 
mmHg was considered normotensive. However, baseline BP levels of the participants in the latter study were <140/90 
mmHg. The primary endpoint or major outcome specified for most of the studies was change from baseline in urinary 
albumin, as measured by UAER or UACR. Many of these studies also evaluated change in BP as well as other endpoints. 
Results for the urinary albumin outcomes are listed in Table 1; further results from the individual studies are described 
below.      
 
Agha et al planned an initial study period of 6 months; they continued to follow up with study participants for an 
additional 2 months.14 At the 2-month follow up (i.e., 8 months after study initiation), 142 of the patients in the 
experimental group had discontinued losartan, whereas 29 patients continued to use the drug. The mean UAER among 
those who discontinued losartan had increased to 91.8 mcg/min, suggesting that the effects of losartan on proteinuria were 
reversible upon discontinuation of the drug. Additionally, changes in BP were examined. The losartan group had a 
baseline mean BP of 134.3/82.3 mmHg, which decreased to 131.1/78.6 mmHg after 6 months. This difference was found 
to be statistically insignificant (p=not reported) and did not correlate with the reduction in albuminuria. In comparison, the 
mean BP changed from 136.2/82.6 mmHg at baseline to 134.1/81.3 mmHg after 6 months (p=not reported). Agha et al 
also stated that 15 patients taking losartan experienced mild dizziness during the first week, which resolved on its own. In 
all study patients, creatinine, urea, and potassium remained within normal limits.  
 
Makino et al conducted a post-hoc analysis of the INNOVATION study, a double-blind, randomized controlled trial 
designed to evaluate the effects of telmisartan in both normotensive and hypertensive patients with type 2 diabetes and 
incipient nephropathy.15 Patients were randomized to treatment or placebo following stratification according to baseline 
UACR, BP, glycosylated hemoglobin (HbA1c), gender, and age. A total of 514 patients were included in the analysis, of 
whom 163 were normotensive and 351 were hypertensive. Significant differences were observed in UACR from baseline 
to week 52 in the treatment groups vs. placebo groups for both normotensive and hypertensive patients; among the latter, 
12.3% of patients receiving telmisartan 40 mg (p<0.01) and 21.4% of patients receiving telmisartan 80 mg (p<0.05) 
experienced normalization, compared to 0.8% of patients receiving placebo. No significant differences were observed in 
other renal outcomes, including serum creatinine and creatinine clearance (data not reported). Significant differences were 
observed in BP in both the normotensive and hypertensive groups receiving treatment vs. placebo: among normotensive 
patients, the mean BP at the last observation for the placebo group was 128/75 mmHg, compared to 122/73 mmHg in the 
telmisartan 40 mg group and 123/72 mmHg in the telmisartan 80 mg group (p<0.05 for both treatment groups vs. 
placebo). Regarding safety, no significant differences were reported in the frequency of adverse events comparing 
treatment to placebo in both normotensive and hypertensive patients.  
 
The study conducted by Estacio et al was designed to select for patients without macroalbuminuria at baseline, so patients 
with microalbuminuria and patients without albuminuria were included in the study.16 The study was terminated early due 
to lack of funding. A total of 129 patients were randomized, of whom 26 had microalbuminuria at baseline. Results for the 
outcomes of interest were reported for patients who had completed at least 2 years of follow-up (n=12). The investigators 
used a log transformation of UAER due to positive skew and variability in raw UAER. They also added 1 to baseline 
value to accommodate for readings of 0. In addition to albuminuria, the investigators evaluated cardiovascular outcomes 
and progression of retinopathy and neuropathy. Cardiovascular events were reported in 5 study participants (3 in the 
intensive BP control group and 2 in the moderate BP control group); this difference was not statistically significant (p=not 
reported). No statistically significant differences were observed between groups in percentage of participants experiencing 
progression or regression of retinopathy or neuropathy. One patient each from the intensive BP control group and 
moderate BP control group progressed by at least 1 stage of retinopathy (p=not reported); 1 patient from the intensive BP 
control group and 2 from the moderate BP control group regressed at least 1 stage (p=not reported). Regarding 
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neuropathy, 23.8% of patients in the intensive BP control group progressed versus 17.1% from the moderate BP control 
group (p=0.447). Importantly, baseline albuminuria status is not accounted for in these results.   
Atmaca et al also evaluated changes in BP, as well as body mass index (BMI), and HbA1c.17 They reported statistically 
significant reductions in systolic and diastolic BP, and BMI, comparing results at baseline and at the end of the study 
(p=0.001, data not reported).18 However, no statistically significant differences were observed when comparing systolic 
and diastolic BP (p=0.967 and p=0.647, respectively) and BMI (p=0.647) among the treatment groups. Changes in HbA1c 
from baseline to the end of the study were not statistically significant (p=0.875, data not reported), nor were the 
differences in HbA1c among the study groups (p=0.694, data not reported).  
 
The study by Jerums et al was designed to evaluate patients for at least 72 months, but it was terminated early.18 Only 37 
patients completed 72 months of follow-up. There were several reasons for early termination. Approximately half of the 
subjects in the placebo group developed hypertension, which required randomization to active treatment. Additionally, 
data became available reporting benefits of blockade of the renin angiotensin system in patients with type 2 diabetes and 
microalbuminuria. Also, there were changes to the definition of hypertension in patients with diabetes and the criteria for 
initiating pharmacologic therapy, leading to changes in eligibility for antihypertensive therapy in a significant portion of 
the placebo group. In addition to percentage changes in UAER, patients were also examined for development of 
macroalbuminuria or regression to normoalbuminuria. Similar rates of regression were reported, with 9% (1/11) in the 
perindopril group, 27% (3/11) in the nifedipine group, and 20% (3/15) in the placebo group (p=not reported). 
Macroalbuminuria developed in 18% (2/11) of the perindopril group, 9% (1/11) of the nifedipine group, and 47% (7/15) 
of the placebo group (p=0.05). Median glomerular filtration rate (GFR) gradients (in ml/min/1.73 m2) were also assessed. 
No significant changes were found in the 3 groups from baseline to 12 months (p=not reported). Among the 58 patients 
that were followed for at least 2 years, the median GFR gradient from 12 months to last follow-up was -2.4 in the 
perindopril group (p<0.01), -1.3 in the nifedipine group (p=0.26), and -4.2 in the placebo group (p=0.01).   
 
Zandbergen et al developed the protocol for their study at a time when hypertension was defined as >160/90 mmHg.19 The 
inclusion criteria included BP <150/90 mmHg, but the mean baseline BP for patients in this study was <140/90 mmHg. In 
addition to albuminuria, creatinine clearance and BP were assessed. A relative reduction in creatinine clearance of 9.7% 
was observed in the losartan group from baseline to 10 weeks; creatinine clearance was unchanged for the placebo group 
(p=0.014 for difference between groups). With regard to BP, the losartan group experienced a reduction in mean BP from 
135.9/78.8 mmHg to 131.3/75.8 mmHg over the study period; in comparison, the placebo group experienced little change 
in mean BP (138.3/80.3 mmHg to 138.4/79.8 mmHg; p=0.006 and 0.005 for adjusted differences in systolic BP and 
diastolic BP, respectively). 
 
In the study conducted by Kubba et al, there was no control group.20 In addition to albuminuria, autonomic function was 
assessed through 5 different tests: the standing to lying ratio, the 30:15 ratio, the Valsalva ratio, BP response to static 
exercise, and cold pressor response. Abnormal results on at least 3 out of 5 tests indicated autonomic neuropathy. 
Peripheral neuropathy was assessed by measuring median motor and common peroneal motor nerve conduction velocities 
(NCV) of the patient’s dominant limbs. A patient was considered to have peripheral neuropathy if median motor NCV 
was <52 m/s or if common peroneal motor NCV was <41 m/s. Sixty-four percent of patients had autonomic neuropathy 
and 76% had peripheral neuropathy at the end of the study with no significant changes from baseline (p=not reported). 
 
There are several limitations to the aforementioned studies.14-20 The studies were performed in different countries, 
potentially limiting the external validity of the data. Some of the studies also had small sample sizes. For example, Kubba 
et al included a total of 25 patients in their study,20 and Estacio et al were only able to follow 12 patients for the planned 
study period.16 When considering the time frame of these studies, many were short-term; whether the observed effects on 
microalbuminuria would be sustained over longer periods cannot be concluded from these data.14,15,17,19,20 Additionally, 
most of these studies were designed to evaluate changes in urinary albumin measurements, whereas clinical outcomes 
may be of greater interest to practitioners. As alluded to previously, it is unclear whether reduction in albuminuria affects 
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cardiovascular outcomes and end stage renal disease in normotensive patients with type 2 diabetes. Finally, the 
representation of ACE inhibitors and ARBs in these data is unbalanced, with fewer studies investigating an ACE inhibitor.  
 
In addition to these trials, a recently published network meta-analysis was identified in which Huang et al sought to 
compare the efficacy and safety of antihypertensive medications in diabetic patients with microalbuminuria.21 The effects 
in normotensive vs. hypertensive patients within this cohort were further investigated. Included in this meta-analysis were 
parallel-group randomized controlled trials with a minimum follow-up period of 8 weeks, involving adults with diabetes 
and microalbuminuria (UAER >30 mg/day) and comparing an oral antihypertensive medication (e.g., ACE inhibitor, 
ARB, calcium channel blocker, beta blocker, diuretic) against a different antihypertensive medication, placebo, or control. 
Additionally, UAER was a required outcome and data on the hypertensive status of the population (i.e., hypertensive, 
normotensive, or both) were required. The primary outcome was reduction in albuminuria as measured by UAER. 
Standard pairwise and network meta-analyses were performed to assess the primary outcome. Surface under the 
cumulative ranking (SUCRA) was used to rank different treatments. Analyses were performed for all of the included 
trials; separate analyses were also conducted for studies with normotensive populations and studies with hypertensive 
populations. 
 
A total of 38 randomized controlled trials were included in the meta-analysis; of these, 11 studies evaluated normotensive 
patients.21 Four of these studies have been described previously16-19; the remaining studies were not discussed as they were 
published prior to 2003 and/or involved patients with type 1 diabetes.22-28 The results of the standard pairwise meta-
analysis showed that there was a significant reduction in albuminuria with 3 different agents in normotensive patients.21 
The 3 agents, when compared to placebo, were candesartan, captopril, and a combination of trandolapril/candesartan. The 
standardized mean difference in UAER for these agents vs. placebo were -2.33 (95% confidence interval [CI] -3.25 to -
1.40), -2.24 (95% CI -2.76 to -1.72), and -3.41 (95% CI -4.54 to -2.29), respectively. Reductions in UAER were observed 
with other ACE inhibitors and ARBs when compared to placebo, but these results were not statistically significant. These 
agents were enalapril, lisinopril, losartan, trandolapril, ramipril, and valsartan. Based on the findings from the network 
meta-analysis, all of the ACE inhibitors and ARBs were associated with greater reductions in UAER compared to 
placebo, but none of these differences were statistically significant. Of note, 3 separately conducted sensitivity analyses 
revealed that type 2 diabetes status, age, and study duration had a significant impact on the findings.  
 
This meta-analysis is not without limitations.21 Patients with type 1 diabetes and type 2 diabetes were included, and as 
suggested by the sensitivity analyses, this may be a confounding factor. Similarly, though the investigators conducted 
separate analyses for studies involving normotensive patients and those involving hypertensive patients, there was 
substantial variability noted in the investigated agents and study durations. Many of the studies included for the 
normotensive analyses were small, of limited duration, and conducted abroad. Additionally, while the study was able to 
assess the effects of the drugs on UAER, the effects on clinical outcomes were not evaluated. 
 
Conclusion 
 
In conclusion, there are published studies that specifically evaluate the effects of ACE inhibitors and ARBs in 
normotensive patients with type 2 diabetes and microalbuminuria. These studies suggest that the use of an ACE inhibitor 
or an ARB in these patients can reduce albuminuria.14-21 However, it is unclear whether reductions in albuminuria signify 
prevention or delays in progression of renal impairment. Data on clinical outcomes, such as survival, cardiovascular 
events, and progression to end state renal disease in this population are lacking. The limited data on progression of 
retinopathy and neuropathy suggest that these medications may not make a significant difference.16,20 Many of these 
studies were also short-term in the range of months. The few long-term studies that followed patients over years reported 
substantial drop-out rates. Overall, based on the available data, an ACE inhibitor or an ARB can reduce albuminuria in 
normotensive patients with type 2 diabetes, but further investigation is necessary to evaluate the clinical risks and benefits 
of this practice.  
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Table 1. Selected clinical trials evaluating effects of ACE inhibitors or ARBs in normotensive patients with type 2 diabetes. 

Reference 
Study 

design and 
duration 

Study 
population Intervention Major outcome(s) 

Results 
Conclusions Baseline mean 

albuminuria, BP Major outcome(s) 

Agha 200914 SB, SC, RCT 
 
6 months 

n=383 patients in 
Pakistan with 
T2DM for ≥2 
years, 
microalbuminuria 
(UAER 20-200 
mcg/min or 30-300 
mg/24 hours), and 
BP <140/90 mmHg  

Losartan 50 mg/d 
(n=193) 
 
Placebo-vitamin 
B12 500 mcg/d 
(n=190)  

24-h urine albumin 
change from baseline 
to 6 months 
 
 

Losartan  
Albumin: 101.9 mg/dL 
BP: 134.3/82.3 mmHg 
 
Placebo  
Albumin: 104.7 mg/dL 
BP: 136.2/82.6 mmHg 

Losartan  
Albumin: 47.5 mg/dL 
 
Placebo  
Albumin: 103.9 mg/dL  
 
p<0.0001 for difference 
observed between  groups 

Losartan had 
significant anti-
proteinuric effects in 
this population. 

Makino 200815 

 

Post-hoc 
analysis of 
INNOVATION 

DB, MC, 
RCT 
 
Mean follow-
up: 1.3 years 

n=163 
normotensive 
patients in Japan 
with T2DM and 
incipient 
nephropathy 
(UACR 100-300 
mg/g) 

Telmisartan 40 
mg/d (n=58) 
 
Telmisartan 80 
mg/d (n=51) 
 
Placebo (n=54) 

Transition: 
progression to overt 
nephropathy (UACR 
>300 mg/g and ≥30% 
increase in baseline 
on 2 consecutive 
visits every 4 weeks)  
 
or  
 
Normalization: 
regression to 
normoalbuminuria 
(UACR <30 mg/g) 

Telmisartan 40  
UACR: 173 mg/g 
BP: 131/75 mmHg 
 
Telmisartan 80  
UACR: 168 mg/g 
BP: 133/78 mmgHg 
 
Placebo  
UACR: 164 mg/g 
BP: 128/73 mmHg 

Telmisartan 40  
Transition: 7 (12.1%) 
Normalization: 9 (15.5%) 
p<0.01 vs. placebo 
 
Telmisartan 80  
Transition: 5 (9.8%) 
Normalization: 10 
(19.6%) 
p<0.01 vs. placebo 
 
Placebo  
Transition: 18 (33.3%) 
Normalization: 1 (1.9%) 

Telmisartan 
prevented the 
progression of 
microalbuminuria in 
normotensive patients 
with T2DM. 

Estacio 200616 SC, RCT 
 
Study 
terminated 
early; 
reported 
outcomes at 
2-year 
follow-up 

n=12 patients in 
Colorado with 
T2DM, BP 
<140/90 mmHg, 
and UAER <200 
mcg/min 
 
Had randomized 
129 patients but 
had 2-year data for 
12 patients. 

Intensive: 
Valsartan 80 
mg/d, target DBP 
75 mmHg (n=4) 
 
Moderate:  
Placebo, target 
DBP 80-90 
mmHg (n=8) 

Change in log UAER 
from baseline 
 
 

Intensive 
UAER: 54.2 mcg/min  
 
Moderate 
UAER: 70.4 mcg/min 

Intensive  
UAER: 5.5 mcg/min 
(3.06 log reduction)   
 
Moderate 
UAER: 121.7 mcg/min 
 
p=0.09 for difference 
between groups 

Intensive BP control 
with valsartan 
reduced progression 
of UAER. 
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Reference Study 
design and 
duration 

Study 
population 

Intervention Major outcome(s) Results Conclusions 
Atmaca 200617 RCT 

 
12 Months 

n=26 normotensive 
patients in Turkey 
with T2DM and 
UAER of 30-300 
mg/d 
 
 

Lisinopril 10 
mg/d (n=9) 
 
Losartan 50 mg/d 
(n=9) 
 
Lisinopril 10 
mg/d plus losartan 
50 mg/d (n=8) 

Change from baseline 
in UAER  

Lisinopril  
UAER: 70.2 mg/d 
BP: 120.0/77.8 mmHg 
 
Losartan 
UAER: 70.1 mg/d 
BP: 120.0/78.9 mmHg 
 
Lisinopril plus 
losartan 
UAER: 70.1 mg/d 
BP: 120.0/78.8 mmHg 

Lisinopril 
UAER: 21.9 mg/d 
 
Losartan 
UAER: 27.8 mg/d 
 
Lisinopril plus losartan 
UAER: 29.6 mg/d 
 
p=0.001 for reductions for 
each group from baseline 
p=0.587 for differences 
between groups 

Lisinopril, losartan, 
and a combination of 
each have similar 
effects on reducing 
albuminuria in this 
population.  
 
Combination therapy 
did not provide 
additional reduction 
compared to 
monotherapy. 

Jerums 200418 SB, MC, 
RCT 
 
72 months 

n=77 patients in 
Australia with 
T2DM for at least 
1 year, 
microalbuminuria 
(UAER 20-200 
mcg/min), and BP 
<140/90 mmHg  

Perindopril 8 
mg/d (n=23) 
 
Nifedipine 40 mg 
BID (n=27) 
 
Placebo (n=27) 

Change from baseline 
in UAER 
 
 

Perindopril  
UAER: 59 mcg/min 
BP: 139/81 mmHg 
 
Nifedipine  
UAER: 55 mcg/min 
BP: 137/81 mmHg 
 
Placebo 
UAER: 62 mcg/min 
BP: 136/81 mmHg 

Median changes in UAER 
Perindopril  
-47% in first year 
(p=0.12); +2% per year 
thereafter 
 
Nifedipine  
+17% in first year 
(p=0.04); +4% per year 
thereafter 
 
Placebo 
-10% in first year; +28% 
per year thereafter 

Long-term use of 
perindopril or 
nifedipine stabilized 
UAER compared to 
placebo. 

Zandbergen 
200319 

DB, MC, 
RCT  
 
10 weeks 

n=147 patients in 
the Netherlands 
with T2DM, BP 
<150/90 mmHg, 
and 
microalbuminuria 
(UAER 20-200 
mcg/min) 

Losartan 100 
mg/d (n=74) 
 
Placebo (n=73) 

Change from baseline 
in UAER  
 

Losartan  
UAER: 78.6 mcg/min 
BP: 135.9/78.8 mmHg 
 
Placebo 
UAER: 89.4 mcg/min 
BP: 138.3/80.3 mmHg 

Losartan  
UAER: 51.9 mcg/min  
 
Placebo  
UAER: 97.3 mcg/min 
 
p<0.001 for difference 
between groups 

Losartan reduced 
UAER compared to 
placebo in this 
population. 
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Reference Study 
design and 
duration 

Study 
population 

Intervention Major outcome(s) Results Conclusions 
Kubba 200320 Single-arm 

trial 
 
12 weeks 

n=25 normotensive 
patients in India 
with T2DM and 
UAER of 20-200 
mcg/min 
 
 

Losartan 50 mg/d  Change in urine 
albumin and change 
in autonomic and 
peripheral neuropathy 

Urine albumin: 54 
mg/L 
 
Neuropathy measures: 
S/L ratio: 1.025 
30:15 ratio: 1.018 
Valsalva ratio: 1.164 
Difference in DBP on 
hand grip test: 12.24 
Difference in SBP on 
CPT: 12.08 
Median MNCV: 
48.292 m/s 
Common peroneal 
MNCV: 41.33 

Urine albumin: 32.8 mg/L 
(p=0.0005) 
 
Neuropathy measures: 
S/L ratio: 1.032 (p=0.32) 
30:15 ratio: 1.028 
(p=0.12) 
Valsalva ratio: 1.177 
(p=0.14) 
Difference in DBP on 
hand grip test: 13.12 
(p=0.14) 
Difference in SBP on 
CPT: 11.76 (p=0.55) 
Median MNCV: 48.588 
m/s (p=0.35) 
Common peroneal 
MNCV: 41.723 m/s 
(p=0.16) 

Losartan improved 
albuminuria in this 
population; a similar 
benefit in autonomic 
or peripheral 
neuropathy was not 
observed.  

BID=twice daily; BP=blood pressure; CPT=cold pressor test; DBP=diastolic blood pressure; MC=multicenter; MNCV=mean normal conduction velocity; RCT=randomized controlled 
trial; SB=single-blind; SBP=systolic blood pressure; SC=single center; S/L=standing to lying ratio; T2DM=type 2 diabetes mellitus; UACR=albumin to creatinine ratio; UAER=albumin 
excretion rate 
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