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Thenew england journal of medicine

original article

Combined Angiotensin Inhibition for the
Treatment of Diabetic Nephropathy

nenglj med 369;20 nejm.org november 14, 2013
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Conversion to and titration of Losartan to 100mg/day

Randomization

Losartan + Lisinopril Losartan +Placebo
Lisinopril titrated from 10 to 40mg Equivalent titration

Follow-up
Every three months- creatinine measured in central laboratory
If change in GFR endpoint reached,
remain on study medication and followed for ESRD or death
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Management of hypertensive medications

1* ZF&G s

Medications®”

2: Diuretic Thiazide
Loop diuretic

Beta-blocker

Beta blocker

5: Other Clonidine
Alpha blocker

WH A*WG!"&IW*G G ydralazie

1: Study medication  Losartan plus lisinopril/placebo

Potassium sparing diuretics not allowed

3*: Non-dihydropyridine calcium channel blocker

4 Non-dihydropyridine calcium channel blocker

(one not used in step 3)
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tan per day for at least 30 days, we randomly-a
sighed them in a 1:1 ratio to receive lisinopril ol
placebo, with stratification according to site, the
estimated GFR (<60 ot 60 ml per minute per
1.73 mY), proteinuria (albumin-to-creatinine ratio
of " 1000 or >1000 or protein-to-creatinine ratic
of " 1.5 or >1.5), and use or nonuse of combira

tion therapy with an ACE inhibitor and an ARB a
enrollment. We increased the dose of lisinopri
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Losartariplus!Placebo Losartariplus!Lisinopril
Characteristic (NEI724) (NE724)
Age N yr 64.7+7.7 64.5+7.9
Male sex N no. (%) 721 (99.6) 715 (98.8)
Race N no. (%)
White 528 (72.9) 523 (72.2)
Black 173 (23.9) 172 (23.8)
Other 23 (3.2) 29 (4.0)
Glycated hemoglobin N~% 7.8£1.3 7.8£1.2
Serum creatinine N mg/dia 1504 1504
Serum potassium N mmol/liter 4.3+0.5 4.3+0.5
Estimated GFR
Mean N ml/min/1.73 m 2 53.7+£16.2 53.6+15.5
Category N no./total no. (%)
30.0044.9 ml/min/1.73 rA 211/721 (29.3) 227/712 (31.9)
45.0959.9 ml/min/1.73 A 236/721 (32.7) 220/712 (30.9)
1 60.0 ml/min/1.73 n? 274/721 (38.0) 265/712 (37.2)
Urinary albumin-to-creatinine ratio|
Median 862 842
Interquartile range 488D1789 495D1698
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The Veterans Affairs Nephropathy Iin Diabel
(VA NEPHRON-D) study was a multicenter, dc
ble-blind, randomized, controlled study designe
to test the efficacy of the combination of losa
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In October 2012, the data and safety monitor-
R § KJ9T Q ing committee recommended to the sponsor that
+UJ'YO K the study treatment be stopped, primarily on

account of safety concerns due to increased rates
of serious adverse events, hyperkalemia, and
acute kidney injury in the combination-therapy
group as compared with the monotherapy group,
along with low conditional power (<5% for the
observed trend) to detect a treatment effect on
13,#J F-eV+  the primary end point. The data and safety

monitoring committee concluded that the abs
lute risk of serious adverse events appeared tc
greater than the potential benefit of reducir
primary end-point events, even if the hypothesi:
treatment effect emerged later in follow-up. Tl
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Table 3. Safety Outcomes.*

Outcome

Patients with serious adverse events —
no. (%)

Acute kidney injury — no. of patients (%)
Hyperkalemia — no. of patients (%)

Losartan
plus Placebo
(N=724)

380 (52.5)

80 (11.0)
32 (4.4)

Losartan
plus Lisinopril
(N=724)

416 (57.5)

130 (18.0)
72 (9.9)

Hazard Ratio

with Losartan

plus Lisinopril
(95% CI)

NA

1.7 (1.3-2.2)
2.8 (1.8-4.3)

P Value
0.06

<0.001
<0.001
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General population
(no diabetes or CKD)

L Diabetes or CKD present

|

|

|

Age ! 60 years

Age <60 years

All ages
Diabetes present
No CKD

4E ¥FcFIGIG[GFGO

!

|

Blood pressure goa
SBP <150 mm Hg

DBP <90 mm Hg

Blood pressure goal
SBP <140 mm Hg
DBP <90 mm Hg

Blood pressure goAI
SBP <140 mm Hg
DBP <90 mm Hg

E7“*1 %.
&&% $5% 2d
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Nonblack /L Black

|

Initiate thiazide-type diuretic
or ACE! or ARB or CCB, alone
or in combination.d

|

!

Initiate thiazide-type diuretic
or CCB, alone

or in combination.

|

Select a drug treatment titration strategy

A. Maximize first medication before adding second or
B. Add second medication before reaching maximum dose of first medication or
C. Start with 2 medication classes separately or as fixed-dose combination.

l

' At goal blood pressure?

All ages

CKD present with
or without diabetes

v
Blood pressure goal

SBP <140 mm Hg
DBP <90 mm Hg

All races

Initiate ACEI or ARB, alone
or in combination with other
drug class.?

lNo

Reinforce medication and lifestyle adherence.

For strategies A and B, add and titrate thiazide-type diuretic or ACEI or ARB or CCB (use
medication class not previously selected and avoid combined use of ACEl and ARB).

For strategy C, titrate doses of initial medications to maximum.
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' At goal blood pressure?

}

lNo

Reinforce medication and lifestyle adherence.
Add and titrate thiazide-type diuretic or ACEI or ARB or CCB (use medication class

not previously selected and avord combined use of ACEIl and ARB).

|

At goal blood pressure?

lNo

Reinforce medication and lifestyle adherence.

Y dditional medication class (eg, B-blocker, aldosterone antagonist, or others)
nd/or refer to physician with expertise in Rypertension management.

i

' At goal blood pressure?

Continue curi
treatment an
monitoring.



