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ABSTRACT RESULTS

_ | _ __ o Baseline characteristics and laboratory findings ¢ Baseline characteristics and laboratory findings
Blockade of the renin-angiotensin-aldosterone system exhibits a according to study period according to the decrement of hemoglobin level
renoprotective effect; however, blockade of this system may also .
_ . Baseline After 8 week p Lesser decrease or Greater decrease
decrease hemoglabln. (Hb) and erythropmetlnl (E.PO) levels. We (Oth week) increase group group o
evaluated the correlation between reduced albuminuria and decreased Age (years) 495+ 13.3 (-1.4~0.2 g/dL) (0.3~4.4 g/dL)
hemoglobin concentrations after treatment with an angiotensin |l receptor Male gender (n, %) 122 (49.8) (N = 126) (N =119)
blocker (ARB). Two hundred forty-five non-diabetic hypertensive Systolic BP (mmHg) 1309+11.8  1226+144 <0001  Age (years) 20.2+13.0 48.8+£13.7 0351
participants with established albuminuria and relatively preserved renal E:Zﬁj‘ﬁf:ﬁi?;ﬂ:ﬁits 794 £91 139103 <0.001  Male gender (n, %) 64 (50.8) o8 (48.7) 0.748
function were treated with an ARB (40 mg/day olmesartan) for eight Systolic BP (mmkHg) 131.7£11.3 1300122 0122
- : - - : HDb (g/dL) 13.9£1.7 15.6£1.7  0.049 Diastolic BP (mmHg) 795+ 9.0 79.4+9.3 0.712
weeks. Subsequent changes in various clinical parameters, including Hb, BUN (mg/dL) 172+63 192+78 0.005 Blood meastrenmonts R | | |
EPO, and albuminuria, were analyzed following treatment. After the 8- sCr (mg/dL) 1.1+04 12104 0.277 emoalobin (a/dL 137516 41418 0 058
week treatment with an ARB, Hb and EPO levels significantly decreased. eGFR (mL/min/1.73m?)  67.3+24.6 6471244  0.242 <Cr mg L (g/dL) 1 1 . D-d. 1 '2i DS 0'902
Patients with a greater decrease in Hb exhibited a greater reduction in Jric acid (mg/dL) 6.4+1.8 68118 0.009 eGF(R gldL) e e |
24-hour urinary albumin excretion compared with patients with less of a Ef‘ (énéf,ﬂ) 1203'11024'2 1205'5:024'4 30'73091 (mL/min/1.73m?) 67.4+23.5 67.1+259  0.890
f:iecrease or no decrease In Hb, whereas no associationg wi_th a dec_lin_e EPO (UIL) 179412 1 149+144 <0001 Na* (mEq/L) 140.7 £ 2.2 140.7+22  0.989
In renal function and EPO levels were noted. Multivariate logistic Urine measurements K* (mEq/L) 43+0.4 43+04 0.084
regression analysis demonstrated a correlation between the reduction of 24hr urine albumin 565.0 281.0 <0001 EPO (U/L) 179+ 134 16.4 £ 10.6 0.222
urine albumin excretion and the decrease in Hb levels (after natural (mg/day) (242.7-1285.3) (104.2-640.3) Urine measurements
logarithm transformation, adjusted odds ratio 1.76, 95% confidence cer (ml/min 808+341 770+343 0129 24hr urine albumin 488.2 715.2 0,101
—o 121—256, P = 0003) Lme TEQTESSiDn analysis - SUppGFtEd All data are expressed as mean t standard deviation or median (interquartile range). (mg/day) (210.0-1171.0) (330.6-1366.0) '
: " : : . . _ CCr (mL/min) 81.9+£325 7196+£359 0.447
= 0. indi th :
this pDSItIVE correlation (PEEFSOH FDITG'EItIOn : analysm, R 0 24’ P ° Laboratory flndlngs at B week accurdlng to the All data are expressed as mean * standard deviation or median (interquartile range).
< 0_.[?01). Decreased Hb poncentratlons follow_ng ARB_ treatmen’_[ were decrement of hemoglobin level
positively correlated with reduced albuminuria In non-diabetic
, _ Lesser decrease Greater
hypertensive patlenlts, regardless of decreased blood pressure and EPO or increase decrease p
levels or renal function decline. (N = 126) (N = 119) » Correlation between the decrease in Hb level and
Systolic BP (mmHg) 12521+ 14.6 119.7+13.7 0.002 the decline in eGFR (Lt.) or in EPO levels (Rt.)
th_Qth :
07-8% Systolic BP 6.5+ 16.1 10.3+14.3  0.027
(mmHgqg)
Hemoglobin (g/dL) 139+ 17 132+17  0.002 f_lairgf_;ﬂﬂ-ﬂm - 20 f_lﬂgﬁﬂﬂ-ﬂﬂﬁ
] _ 0th-8th Hb (g/dL) -0.2x04 0906 <0.001 g =4 o ) g o
¢ Angiotensin Il receptor blockers (ARBs) eGFR (mL/min/1.73m2)  64.6 +23.0 648+260 0897 § =
- : : : th_Qth 2 =
Q Lowenn_g blood pressu_re (BP) and reduqng protelr?urla B 0th-8 ?GFR 2 20480 23£104 0491 o | — e
o Prevention of progressive renal dysfunction & cardiovascular morbidity (mL/min/1.73m?) : 29 s
and mortality EPO (U/L) 15.2+£95 146+182 0010 §,, . 9 o
. _ _ L _ _ _ 0th-8th EPO (U/L) 27+82 18+185 0831 3 L 3
@ P_wotal tr_eatments for diabetic and non-diabetic patients with chronic 24hr urine albumin 279 3 288 2 5 0 ' 5 o
kidney disease N Engl J Med 2000; 342: 145-153 0.575 U o 5 :
Diabetes Care 2007; 30: 1577-1578 (mg/day) (104.2-737.0)  (101.0-597.0) ?
Int J Clin Pract 2005; 59: 1001-1004 0th-8th 24hr urine 126 .1 317 5 | | | | Nl | |
] <0.001 4.0 2.0 0 20 40 20 0 2.0
o Adverse effect: decrement of hemog|obin (Hb) levels with a significant albumin (mgfday) (210-4544) (1100-9330) Change of hemoglobin level during 8 weeks Change of hemoglobin level during 8 weeks
reduction in erythropoietin (EPO) levels Transplantation 1995; 60: 132-137 CCr (mL/min) /6.2 £ 34.1 [7.8+346 0.534
Hypertens Res 2002; 25: 845-855 0th-8th CCr (mL/min) 53+ 16.9 16+201  0.091
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_ _ _ All data are expressed as mean * standard deviation or median (interquartile range).
@ However, most of these studies were conducted In relatively small study

populations with diabetes mellitus or overt kidney disease, furthermore, @ Comparison according to the reduction in albuminuria for 8 weeks
the correlation between the reduction in albuminuria and the decrement In
hemoglobin level has not been assessed thoroughly.

Lesser reduction group (< 50%) (N = 129) Greater reduction group (2 50%) (N = 114) pb pe pd

0th week 8th week Qth — 8th 0th week 8th week Qth — 8th

Age 517+ 12.1 469+ 14.4 0.005
P U RPOS E Systolic BP (mmHg) 1313+123 1265+140 48+149 1305+113 1183+136 122+150 0845 <0.001 <0.001
Diastolic BP (mmHg) 803+93 762+107 41+111 785+88 71592 7.0+103 0069 <0001 0.128
. . o Hemoglobin (g/dL) 140+18  138+17 01+07  138%17 133+17 05+08 0517 0018 <0.001
¢ lo determine the lowering effects of an RAAS blockade medication eGFR (mL/min/1.73m2)  681+253 671+255 10483 663+238 619+227 44+99 0602 0133 0002
(olmesartan) on Hb concentrations and investigate the main factors EPO (U/L) 171+133 152+106 19+75 172+108 147+178 25+191 0648 0173 0.059
related to decreased hemoglobin levels 24hr urine Na* (nEq/day) 154.1+684 1722+770 -181+665 15544718 1390+640 164+664 0828 0001 <0.001

24hr urine albumin 523.0 490.0 62.8 675.0 197.2 4542

0.039 <0.001 <0.001

o In particular, the correlation or cause-effect relationship between (mg/day) (158.0-1149.5) (166.9-896.7) (-16.8-234.0) (316-1508) (80.0-389.0) (214-1041)
reduced Hb concentrations and albuminuria in non-diabetic Cr clearance (mL/min) 80.8 1 36.8. . 79.3 1.34.-8 D.Q +17.6 81.1+31.1 7441336 6.3+19.2 0.701 0.275 0.001
. . . . . 3 All data are expressed as mean t standard deviation or median (interquartile range).
hypertenswe patlents with albuminuria b P-value for comparison between lesser- and greater- reduction group at baseline

€ P-value for comparison between lesser- and greater- reduction group after 8 weeks

M T H O DS d P-value for comparison of the changes during 8 weeks between lesser- and greater- reduction group
o Multivariate logistic analysis for the decrement of Hb level ¢ Correlation between the reduction in 24-hr

urine albumin excretion and Hb levels

o Post-hoc analysis of ESPECIAL trial: Effects of Intensive Low-Salt Diet Univariate analysis  Multivariate analysis
Education on Albuminuria among Nondiabetic Patients with Hypertension OR (95% Cl) P OR@®%Cl) P 3.0- )
Treated with Olmesartan: A Single-Blinded Randomized, Controlled Trial Age (10-yr increment) 0.92(0.77-1.12) 0413 0.97 (0.80-1.18) 0.785
(clinicaltrials.gov registration number NCT01552954) Male gender 0.92 (0.56-1.52) 0.748 0.90 (0.54-1.51) 0.699 2.0~
. - th_qth
Clin J Am Soc Nephrol 2014; 9: 2059-2069 ?pef 1 ;ill:_?minﬂ 73m2) 0.94 (0.72-1.24) 0.664 0.85 (0.64-1.14) 0.280 -
¢ Study populations 0th.8th Systolic BP

. . | 1.17 (0.99-1.39) 0.059 1.10(0.92-1.31) 0.283
e 2012.3 ~ 2013.3, outpatient renal clinics of 7 centers in Korea (P:r 10 mmHg)
th_Qt - i 1 - -
o 245 non-diabetic hypertensive patients (> 19 years) 0th-8™ Ln (24-h urine albumin) 1.71(1.18-2.48) 0.004 1.76(1.21-2.56) 0.003

¢ MDRD-eGFR = 30 ml/min/1.73 m?, random urine ACR = 30 mg/g

during 8 weeks
[ ]
|

Multivariate logistic analysis

Change of 24-hr urine albumin excretion

o Serum creatinine (sCr) levels measured = 2 with an interval of 1 week 0%-8% Ln (24-h urine albumin) —5 — = Model 2t Model 3 .
or more In the last 6 months OR (95% Cl) 1.71 (1.18-2.48) 1.71 (1.18-2.48) 1.76 (1.21-2.56) G
P-value 0.004 0.004 0.003 3.0 R? Linear = 0.058, P < 0.001
¢ MrPtOCQI : ;hjﬂlzcgﬁtidag}zgient for age, gender, and the difference in eGFR during 8 weeks -EIID }J i E!D : 4!EI
o All patlents were treated with 40 mglday olmesartan medoxomil I Model 2 + adjustment for the ;:i'rl‘ferem:ie in systolic blood pressure during 8 weeks Change of hemoglobin level during 8 weeks

during the overall study period

@ Week 8: randomization (Intensive or conventional low salt diet CONCLUS I ON
education)

| e The administration of angiotensin Il receptor blocker therapy for 8 weeks significantly decreased Hb and
o Week 0 and 8 data collection: Hb, sCr, eGFR, EPO, 24-hour urine EPO levels. The greater decrease in Hb levels was closely correlated with a greater reduction in
excretion of albumin, and creatinine clearance (CCr) albuminuria, regardless of the decrease of BP or the decline in renal function or EPO levels.

o Our findings suggest prominent preventative mechanisms for the progression of CKD caused by ARBs
and the crucial clinical implications of ARB treatment in non-diabetic hypertensive patients.
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