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Take- Home message: The combined use of an ACE inhibitor and an ARB in proteinuric diabetic 
nephropathy does not delay progression to ESRD, death or cardiovascular events. Instead, it is 
associated with increased adverse effects, notably acute kidney injury and hyperkalemia.  
 
Executive Summary:  
Although previous studies have demonstrated the benefit of both ARBs and ACEIs in slowing 
the progression of diabetic kidney disease when used alone, the rate of progression to ESRD in 
these patients remains high (upto 30%). The ONTARGET study published in 2008 showed no 
renal or cardiovascular benefit in patients with CV disease or DM with combination therapy 
(telmisartan + ramipril) and there was increased risk of AKI and hyperkaelmia,but majority of 
the study population had no proteinuria or microalbuminuria. The Veteran Affairs 
NEPHROpathy iN Diabetes study was carried out in 32 VA centers across the US, including the 
Portland VAMC to assess if dual blockade of the renin-angiotensin system would be beneficial 
in slowing the progression of proteinuric diabetic nephropathy and thereby ESRD and death.  
The trial enrolled 1448 diabetic patients with proteinuric nephropathy. There was an initial run-
in phase where all patients were started/continued on losartan and the dose was increased to 
100mg daily. They were then randomized to receive either placebo (monotherapy) or 10-40 mg 
of Lisinopril (combination therapy), with a mean follow up of 2.2 years. At the end of the study, 
there was no significant difference in primary and secondary outcomes in both groups. The 
primary end points (decrease in GFR, ESRD, death) were met in 21% of patients in the 
monotherapy group as compared to 18.2% in the combination therapy group (HR 0.88, 95% CI 
0.70-1.12, p value 0.30). The secondary end points (decrease in GFR or ESRD) were met in 14% 
in the monotherapy group versus 10.6% in the combination therapy group (HR 0.78, 95% CI 
0.58-1.05, p value 0.10). Similarly, there was no significant difference in the tertiary end points 
(CV events, MI, CHF, stroke) between the two groups.  
Overall, serious adverse events occurred in more patients in the combination therapy group as 
compared to the monotherapy group (57.5% vs 52.5%, p value 0.06). Acute kidney injury was 
the main adverse event (11% with monotherapy vs 18% with combination therapy, HR 1.7, 95% 
CI 1.3-2.2, p value <0.001, NNH 14). The rate of hyperkalemia was more than doubled with 
combination therapy as compared to monotherapy (9.9% vs 4.4%, HR 2.8, 95% CI 1.8-4.3, NNH 
18). The study was stopped prematurely due to safety concerns along with low conditional 
power to detect a treatment effect on the primary end points.  
The study was the third trial (along with ONTARGET and ALTITUDE trials) which showed that 
dual RAAS blockade therapy did not reduce CV or renal morbidity and carries increased risk. As 
this was a VA study, it recruited mainly male patients, making this a limitation as results cannot 
be generalized. There was also a question regarding decision to start an ARB initially, since it is 



common practice to start therapy with an ACEI in diabetic nephropathy. The authors defended 
this decision as ARBs have more supportive evidence in reducing diabetic nephropathy when 
compared with ACEIs. The blood pressure goals (target SBP 110-130 and DBP < 80) were much 
lower than what is recommended now. It is unclear if higher targets would translate into lower 
medication doses and hence lesser adverse events. Lastly, lowering of blood pressure and 
reduction in albuminuria have been used as surrogates for improved renal outcomes. Although 
there was improvement in these surrogate markers, it did not translate into risk reduction in 
the study. This was probably because it was underpowered for primary outcome analysis due to 
early cessation of the study. At the same time it questions the validity of the surrogate markers 
for renal disease progression.  
 
 
Guidelines:  
There have been no KDIGO guidelines after this study was published.  
 
ADA Medical Care in DM 2014: Treatment for nephropathy:  
* An ACE inhibitor or ARB for the primary prevention of diabetic kidney disease is not 
recommended in diabetic patients with normal blood pressure and albumin excretion < 30 
mg/24 h. B  
* Either ACE inhibitors or ARBs (but not both in combination) are recommended for the 
treatment of the nonpregnant patient with modestly elevated (30–299 mg/24 h) C or higher 
levels (>300 mg/24 h) of urinary albumin excretion. A  
 
Practice changer:  No change in practice. In patients with proteinuric diabetic nephropathy, use 
of single angiotensin blockade agent remains the standard of care.  

 

 

 

 

 

 

 

 

 

 

 



Design 

 Study design: Multicenter, double blind, prospective, parallel-group, randomized control 

trial.  

 Patients: N = 1448 

Monotherapy (losartan + placebo) N = 724 

Combination therapy (losartan + lisinopril) N = 724 

 Setting:  32 Department of VA Medical Centers across the US  including Portland VAMC. 

 Enrollment:  July 2008 – September 2012 

 Analysis: Intention to treat  

 Mean follow up: 2.2 years (stopped early due to adverse effects) 

 

Population  

 Inclusion  criteria     

Type 2 DM   

Urine albumin to creatinine ratio > 300mg/g  

Stage 2-3 CKD (eGFR 30 to < 90 m l/min/1.73m2 of BSA) 

 

 Exclusion criteria 

Age < 18 years  

Incarceration 

Women with pregnancy, breast feeding, planning to become pregnant, sexually active 

and not using birth control 

h/o intolerance to ACEI or ARB, current use of ACEI/ARB combination, current use of 

lithium  

Receiving sodium polystyrene sulfonate 

Suspected non-diabetic kidney disease 

Receiving renal transplant 

Inability to stop prescribed medications that increase risk of hyperkalemia 

Severe comorbid disease  

Blood pressure > 180/90 

Serum potassium > 5.5 meq/L  

eGFR < 30  or > 90ml/min/1.73m2 

HbA1c > 10.5% 

Participation in concurrent interventional study  



 

 Baseline characteristic: Both groups were similar 

In the monotherapy group: 

 Mean age 65 years  

 Gender: male 99.6 %  

Race: White 73%, black 24%, others 3%  

Hispanics 10% 

BMI 34 kg/m2 

BP 137/72 mmHg 

PMH: CAD 23%, CHF 15%, Retinopathy 43% 

Labs: Total cholesterol 159mg/dl, LDL 84mg/dl, HDL 39mg/dl, TG `162 mg/dl 

                 HbA1c 7.8% 

                Serum creatinine 1.5 mg/dl. 

                Serum potassium 4.3 mmol/L 

                eGFR  54 ml/min/1.73m2 (30-44.9 30%, 45-59.9 33%, >60 38%) 

                Urine albumin/Cr  862 

                Urine protein/Cr 1.6 

    BP Medications: Diuretics 70%, CCB 57%, BB 69%, alpha blockers 22%, others 20%  

    Use of ACEI/ARB/both: ACEI 70%, ARB 16%, both 5%, neither 8%. 

 

Interventions:  

 Initial run-in period - Previous ACEI or ARB was discontinued or changed, all patients  

received losartan 50 mg daily, 2 weeks later if serum creatinine did not increase > 30% 

and potassium was < 5.5meq/L, dose was increased to 100mg daily. 



 Randomly assigned to receive 10 mg Lisinopril or placebo if losartan was tolerated for 30 

days, with stratification according to site, the estimated GFR, proteinuria and use or 

nonuse of combination therapy with an ACEI and ARB at enrollment.  

 Dose of either Lisinopril or placebo was increased every 2 weeks from 10 mg to 20 mg to 

40 mg per day or maximally tolerated dose as long as potassium remained below 5.5 

meq/L and creatinine did not rise > 30% from baseline.  

 Serum creatinine and potassium was checked 10-14 days after each dose increase.  

 Once maintenance dose was reached, patients were evaluated every 3 months for 

endpoints and assessment of adverse events.  

 Blood pressure medications were adjusted to target SBP 110-130mmHg and DBP < 80 

mmHg 

 Treatment of hyperkalemia depended on the degree of elevation and presence or 

absence of EKG findings.  

 K levels from 5.0-6.0 meq/L were managed with dietary modification, medication 

adjustments. 

 If K level was > 6.0 meq/L , study medications were stopped and restarted at 50% of 

previous dose once K was < 5.5 meq/L.  

 If K levels were > 6.5 meq/L, study medications were stopped permanently, patients 

continued to be followed for end points.  

 Serum creatinine and potassium were measured at the local VA laboratory at 

randomization and every 3 months, creatinine levels were measured at a central 

laboratory. 

Outcomes: (Monotherapy vs combination therapy) 

  Primary end point (first decrease in eGFR, ESRD and death) 

1. First decrease in eGFR was defined as decrease ≥30 mL/min/1.73 m2 if eGFR ≥60    

mL/min/1.73 m2 or relative decrease ≥50% if eGFR < 60, confirmed >4 weeks after 

treatment of potentially reversible factors 

21.0% vs. 18.2% (HR 0.88, 95% CI 0.70-1.12, p value 0.30) 

2. ESRD      5.9% vs 3.7% (HR 0.66, 95% CI 0.41-1.07, p value 0.07)  

3. Death     8.3% vs 8.7% (HR 1.04, 95% CI 0.73-1.49, p value 0.75    

 

 Secondary end point (reduction in eGFR and ESRD) 

14.0% vs 10.6% (HR 0.78, 95% CI 0.58-1.05, p value 0.10) 



 Tertiary end points (cardiovascular events) 

           18..8% vs 18.5%, (HR 0.97, 95% CI 0.76-1.23, p value 0.79)  

 

 

 Adverse events  

 
- Serious adverse events  

           52.5 vs 57.5% (p value 0.06) 

-  Serious adverse events attributed to study drugs  

           0.9% vs 1.8%  

- Acute kidney injury (requiring hospitalization or occurring during hospitalization)  

          11.0% vs. 18.0% (HR 1.7, 95% CI 1.3-2.2, p value<0.001, NNH 14) 

- Hyperkalemia (potassium >6meq/L or requiring ED visit, hospitalization, or HD) 

           . 4.4% vs. 9.9% (HR 2.8, 95% CI 1.8-4.3, p value<0.001, NNH 18) 

 Subgroup analysis:  

There was no difference for the primary outcome for predefined subgroups including eGFR 

≥ or <60 mL/min/1.73 m2, albuminuria ≥ or <1 g/gram creatinine, history of prior dual 

ACEI/ARB therapy, age ≥ or <65 years, and race. 

 

Criticism:  

 Unable to generalize results as there were almost no female participants. 

 Underpowered for primary outcome analysis as it was stopped early, even then did not 

show significant benefit with respect to renal disease progression, ESRD, mortality and 

cardiovascular events. 

 Although albuminuria decreased significantly throughout the study period, it did not 

translate into decreased ESRD or death. It is unclear whether this was because the study 

was underpowered or if the surrogates for renal disease progression are actually valid.  

 The target blood pressure goal was lower than recommended now, it remains to be 

seen if higher target BPs would result in lower medication doses and decrease the 

adverse event rates.  



Funding:  
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Affairs Office of Research and Development and supported in part by a grant of study drug from 

the Investigator- Initiated Studies Program of Merck & Co, Inc.  

 

 

 

 

 

 

 

 


