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Step 2@ X DIRZR

1 REAFE(primary studies)ZF A U=

» PubMed

“Randomized Controlled Trial”[Publication Type] AND
“Diabetic Nephropathies”[Mesh] AND

“Angiotensin Receptor Antagonists”[Mesh] AND
combination[All Fields] AND

Clinical Trial[ptyp]C
37 1FE(CHD.

Combined angiotensin inhibition for the treatment of diabetic
nephropathy. N Engl J Med 2013; 369: 1892-903



New England Journal of MedicineMiwX ZiER U1z,

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Combined Angiotensin Inhibition for the
Treatment of Diabetic Nephropathy

N ENGL | MED369;20 NEJM.ORG NOVEMBER 14, 2013

THAIZDUNTIE. Reference 110D
Design of Combination Angiotensin Receptor Blocker and

Angiotensin—Converting Enzyme Inhibitor for Treatment of

Diabetic Nephropathy (VA NEPHRON-D)
Clin 4 Am Soc Nephrol 2009;4:361-8
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£ 5%, RCT, ITT, Double-blinded,

P I HYREFRIE, eGFR 30-89.9mi/min/1.73m2
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2008;148:30-48.)
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Losartan100mgiE AR IZT X LA iThnt=-

Conversion to and titration of Losartan to 100mg/day

Randomization

Losartan + Lisinopril

Lisinopril titrated from 10 to 40mg

Losartan +Placebo
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

‘VA-NEPHRON-D& Y
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9 A Intervention
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Table 4.
Management of hypertensive medications

1: Study medication  Losartan plus lisinopril/placebo
2: Diuretic Thiazide

Loop diuretic
Potassium sparing diuretics not allowed

3*: Non-dihydropyridine calcium channel blocker
Beta-blocker
4 Non-dihydropyridine calcium channel blocker

Beta blocker

(one not used in step 3)
5: Other Clonidine

Alpha blocker

Hydralazine




Outcome

Primary end pointl&.

e eGFRIETETHDHAM (eGFR>607%%1530ml/min LA
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tan per day for at least 30 days, we randomly as-
signed them in a 1:1 ratio to receive lisinopril or
placebo, with stratification according to site, the
estimated GFR (<60 or 260 ml per minute per
1.73 m?), proteinuria (albumin-to-creatinine ratio
of £1000 or >1000 or protein-to-creatinine ratio
of £1.5 or >1.5), and use or nonuse of combina-
tion therapy with an ACE inhibitor and an ARB at
enrollment. We increased the dose of lisinopril
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Characteristic
Age —yr
Male sex — no. (%)
Race — no. (%)
White
Black
Other

Glycated hehqoglobin —%
Serum creatinine — mg/dI§
Serum potassium — mmol/liter
Estimated GFR
Mean — ml/min/1.73 m?
Category — no./total no. (%)
30.0-44.9 ml/min/1.73 m?
45.0-59.9 ml/min/1.73 m?
>60.0 ml/min/1.73 m?
Urinary albumin-to-creatinine ratio€
Median

Interquartile range

Losartan plus Placebo
(N=724)

64.7+7.7
721 (99.6)

528 (72.9)
173 (23.9)
23 (3.2)

7.8+1.3
1.5+0.4
4.3+0.5

53.7+16.2
211/721 (29.3)
236/721 (32.7)

274/721 (38.0)

862
488-1789

Losartan plus Lisinopril

(N=724)
64.5+7.9
715 (98.8)

523 (72.2)
172 (23.8)
29 (4.0)

7.8+1.2
1.5+0.4
4.3+0.5

53.6+15.5
227/712 (31.9)
220/712 (30.9)

265/712 (37.2)

842
495-1698
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The Veterans Affairs Nephropathy in Diabetes
(VA NEPHRON-D) study was a multicenter, dou-
ble-blind, randomized, controlled study designed
to test the efficacy of the combination of losar-
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BE(E. A LEIDFIFENIZERICHBVNTERSNEN

ITTHREATEE
ﬁ_ﬂﬂh,ﬁﬂ 14922 4F (14 3h)

Lle

FIE ELIH970% (10%)72°

withdrewh\Lost of follow-up/H®
other CEfRR

724 Were assigned 724 Were assigned
to Losartan+ Placebo to Losartan + Lisinopril

Study Exit:
36 ESRD
60 Death

560 Study Ended

31 Patient withdrew
20 Lost ot follow-up

17 Other

724 Were included in per-protocol
analysis of the primary endpoint

Study Exit:
23 ESRD

63 Death

u nde
35 Patient withdrew
19 Lost ot follow-up

21 Other

724 Were included in per-protocol
analysis of the primary endpoint

Supplementary Appendixdkl)
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In October 2012, the data and safety monitor-
ing committee recommended to the sponsor that
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
the primary end point. The data and safety

monitoring committee concluded that the abso-
lute risk of serious adverse events appeared to be
greater than the potential benefit of reducing
primary end-point events, even if the hypothesized
treatment effect emerged later in follow-up. The
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Table3. safety outcomed V)

Table 3. Safety Outcomes.*
Hazard Ratio
Losartan Losartan with Losartan
plus Placebo plus Lisinopril plus Lisinopril
Outcome (N=724) (N=724) (95% ClI) P Value
Patients with serious adverse events — 380 (52.5) 416 (57.5) NA 0.06
no. (%)
Acute kidney injury — no. of patients (%) 80 (11.0) 130 (18.0) 1.7 (1.3-2.2) <0.001
Hyperkalemia — no. of patients (%) 32 (4.4) 72 (9.9) 2.8 (1.8-4.3) <0.001

AKIDNNHI(Z . 14 (95% Cll&. 10-30)

ARRIZ130/724-80/724= 6.9

NNH =1/ ARR =144

95% {S#EX & for ARRIZ. 3.2-10.5
(http://www.neoweb.org.uk/Additions/compare.htm CET &)

95%CI for NNH = 100/ CI for ARR = 10-30

=S KIMEE DNNHIE. 18 (95%CllE 12-35)
NNHIZ EPE D30, 35 CTHEHE =B
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General population
(no diabetes or CKD) Diabetes or CKD present
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Age 260 years

Age <60 years

All ages
Diabetes present
No CKD

All ages

CKD present with
or without diabetes
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Blood pressure goal
SBP <150 mm Hg
DBP <90 mm Hg

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

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

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

All races

Nonblack /[ Black

|

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

|

Figure. 2014 Hypertension Guideline -

Management Algorithmd& Y

JAMA February 5, 2014 Volume 311, Number 5

|

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

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

At goal blood pressure?

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.

}

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 previousty selected and avoid combined use of ACEl and ARB).

|

At goal blood pressure?

lNo

Reinforce medication and lifestyle adherence.

Add additional medication class (eg, B-blocker, aldosterone antagonist, or others)
and/or refer to physician with expertise in Rypertension management.

i

At goal blood pressure?

Continue curi
treatment an
monitoring.



