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sroperty in diabetic nephropathy. A adverse event, spironolactone c

induces the elevation of creatinine levels with hypotension and hyperkalemia.
Al

To evaluate the efficacy and safety of spironolactone in Japanese patients with
type 2 diabetes treated with either angiotensin-converting enzyme inhibitors
or angiotensin receptor blockers.

Subject

+ We enrolled 52 Japanese patients with type 2 diabetes and diabetic
nephropathy from August 2012 to May 2013.

» Despite antihypertensive treatment with a RAS-blocker (either ARB or ACEI),
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the enrolled patients had persistent albuminuria (100 mg/gCr-2000 mg/gCr). - el pueels
» inclusion criteria 4weeks 8weeks
(1) aged 30 to 70 years (2) eGFR >30 mL/min/1.73m2 calculated by serum N meantS.D. 95%Cl mean+S.D. 95%Cl
creatinine Control (observation) 24  144.84%/77.37 151.6 185.86+92.03 108 4
) +Spironolactone 25  -256.8+75.79 148.5 -333.87+£176.13 176.7
Study design
& Spironolactone (25mg/day) Tab{&“vgfédf f 7 07; ‘SP WWI t_@}‘%‘ﬁ’eﬁfm
Informed L
|Consent — [ Enroliment | Randomization Variable Estimate SE t P
Indication check % Control Intercept -661.87 631.28 -1.05 0.3002
7 Spironolactone -514.38 137.59 3.74 *0.0005
Within 8weeks
e ZaN AN 7> Albuminuria (at entry) -042 0.09 4 44 *< 0001
o Day 0 | 4 weeks 8 weeks eGFR (at entry) 2.23 3.91 0.57 0.5727
h _ dpoint: ch  alhumi i _ eGFR [delta (8 week-0 week)] 2.4 6.13 0.39 0.6972
e primary endpoint; change in albuminuria indicated by urine
albumin-to-creatinine ratio (WUACR) after 8 treated weeks relative to the SBP (at entry) 3.24 4.09 0.79 0.4327
baseline values SBP [delta (8 week-0 week)] 1.87 2.57 0.73 0.4695

The secondary endpoints; change in serum potassium, eGFR calculated by
serum creatinine and cystatin C, and high-sensitive C-reactive protein
(hs-CRP), in serum aldosterone, urinary angiotensinogen (AGT) and

Table 3. C

Spironolactone (25 mg)

in serwm and wrinawy biomawkers during 8

weeks of treatiment with g bironolactone
Control P value

N-acetyl-beta-D-glucosaminidase (NAG), beta2-microglobulin (B2MG), L-type 0 week 8week delta(8weekOweek) O week Bweek delta (8 week-0 week)
fatty acid binding protein (L-FABP), neutrophil gelatinase-associated lipocalin serum
(N—G AL), and monocyte chemoattractant protein—l (MCP—].). Serum aldosterone (pg/mL) 84.1+41.2 103.5+ 47.6 19.4+33.4 92.6+39.6 94.7 +43.6 34+238 0.0834
) ) ) ) hs-CRP (ng/mL) 883.5+1143.8 1564.8 + 3298.9 681.4 + 3015.6 1200.7 +1586.4 1025.7 +1099.9 -148.7 +1614.3 0.3254
Tablel . Baseline characteristicy in thiy stndy e
Spironolactone (25 Control P value Angiotensinogen (pg/gCr) 90.7 + 130.7 3484322 -156.7 + 466.0 83.9+179.7 66.9 + 85.7 17.8+719 *0.004
mg) NAG (U/gCr) 9.2+6.5 6.9+5.5 -2.3+65 9.0+6.2 10.1+76 1.2+44 *0.0304

Number 26 26 B2MG (pg/gCr) 1361.0+ 388/7.6 334.1+ 798.5 -1026.9+ 31746 7/53.5+2527.2 1113.1+2978.4 307.4+718.3 *0.029

AQE (YEEII'S) 61.0+£9.2 09.4+10.8 0.96 L-FABP (ug/gCr) 22.7+56.9 8.84+13.1 -13.9+49.1 7.36+9.3 13.0+23.2 5.6+185 0.1637

Sex (TTIE1|E; %) 18 (692) 19 (738) 0.76 N-GAL (pg/gCr) 35.0+73 289+774 -6.2+37.6 225+39.7 17.8+26.0 -46+41.2 0.8943

Smﬂking MCP-1 (pg/gCr) 0.18+0.12 0.15+0.13 -0.015+0.13 0.12 £ 0.07 0.15+0.11 0.03 £ 0.08 0.4485
C_urrent smnkerj‘ﬂ : 7 (29) 7(32) 0.85 Am%@tﬁw CRP: C'FM%&FEﬁMIMtM AG: N- %Mwﬂ . W

_tistory o smoking 1872 g o e T Satomitss oo oo LGP o wEbhbote hemoattractant proteins 1
Systolic blood pressure 137.3+16.3 131.3+13.0 0.14 SW O'FM WW
Diastolic blood pressure 68+ 122 /76+88 0.79 - . -

Medication * In our_multlcenter, prospective, randoml_z_ed, open_—label parallel-group
Calcium channel blockers (%) 9 (35) 11 (42) 057 comparison stud_y, we founq that the add!tlon o_f spironolactone to |
Diuretics(thiazide/furosemide: %) 012 (017) 112 (418) 091 conventional antihypertensive treatment including RAS-blockers resulted in a
Statin (%) 22 (88) 16 (64) 0043 reduction in albuminuria in Japanese patients with type 2 diabetes,

Hemoglobin (g/dL) 136+ 1.8 139+ 1.6 0.61 hephropathy, and albuminuria.

White blood cell (/mm?) 6624.0 + 1683 6848.0 + 2080 0.68  The spironolactone treatment demonstrated a reduced-trend in blood

Platelet (x104/mm?3) 222 +6.0 227 +6.1 0.78 pressure and a slight but significant decrease in eGFR. However, the

Serum creatinine (mg/dL) 0.86 +0.2 0.88 +0.2 0.66 reduction in albuminuria was independent of the changes in either blood

BUN (mg/dL) 16.1 £4.2 16.8 +5.3 0.63 pressure or eGFR.

UA (mg/dL) 5.8 £ 11 6.0 £1.1 0.66 » This study also demonstrated that spironolactone significantly decreased

Serum sodium (mEq/L) 1396123 140.0+ 2.0 0.54 the urinary tubule-interstitial markers NAG and f2MG.

Serum potassium (mEq/L) 4.3+03 4403 0.29 - Moreover, our study is the first to capture urinary AGT levels after

?:;‘I‘;"ce?:;”(‘::g(l’;jq’ L) 116”14;1”:';70 11505055+i72?;35 g:‘;‘ spironolactone administration in the clinical setting.

HDL cholesterol (mg/dL) 46.3 +11.0 475+14.6 0.75 lemitations _ _ _

L DL cholesterol (mg/dL) 1013+ 330 915 + 27 0 093 - we enrolled patients who freely were treated with various RAS-blockers

AST (IU/L) 227+75 26.7 £17.6 0.30 in the points of dose and period.

ALT (IU/L) 21.0+14.4 33.0+19.8 0.18 - because the range of albuminuria inclusion criteria (100 mg/gCr-2000

Cystatin C 0.98+0.2 1.06 + 0.3 0.28 . . .

Proteinuria (/gCr) 0904009 094408 077 mg/gCr) was somewhat broad, the patients with a relatively low amount

Albuminuria (mg/gCr) 702.1 +728.4 511.3 + 450.1 0.28 of albuminuria at baseline should be prone to underestimation.
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- Our study suggests that spironolactone could be recommended as the
second-line treatment for the patients with type 2 diabetes, nephropathy,

and albuminuria and insufficient control of blood pressure using
RAS-blockers

Pfizer organized the advisory meeting about aldosterone antagonist use in
patient with diabetic nephropathy and S.K,, Sh.M., H.M,, T.U,, K.K,, E.l. and Se.M.
were reimbursed for travel costs and received honoraria.
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