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Importance of Target Blood Pressure Management in Diabetic Kidney Disease
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. Abstract

In diabetes mellitus, renal disease is a common complication, characterized by increased urinary
albumin excretion and reduced eGFR. According to KDIGO CKD stage classification, Korean
characteristics were analyzed according to urinary albumin and eGFR using the National Health and
Nutrition Examination Survey VI raw data. According to KDIGO classification, diabetic patients were
classified as Low risk 72.0%, Moderate risk 19.3%, High risk 5.6% and Very high risk 3.0%. Low risk
decreased from 74.7% to 52.2%, and moderate to very high risk increased from 25.4% to 47.8% as
the duration of diabetes mellitus was prolonged. The risk factors were CKD stage 1 (HR 2.064) to stage
4 (HR 11.049), the highest risk of hypertension. The incidence of renal disease was elevated according
to duration of hypertension and HR 0.42 of kidney disease was decreased in the group maintaining
proper blood pressure. In the hypertensive patients, the group administered with target blood pressure
had a reduction of the kidney disease by 42% than the group with the hypertension. Therefore,
controlling and managing hypertension to target blood pressure is important for the prevention of kidney
disease.
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CKD stage p
Mild to moderate CKD Moderate to kidney failure
-value
Overall - No CKD CKD Stage 1 Stage 2 Stage 3a Stage 3b  Stage 4 Stage 5
Estimated population(n) 2106165 1516981 589184 183644 190561 140350 36862 28994 3773
Mean age 58.2 57.2 61.0 51.8 63.1 68.1 69.3 61.3 885 01
(years) +120 +119 +11.6 +10.1 +94 +95 +7.0 +78 +05 ’
Gender <.001
Female (%) 405%  425%  353%  383%  31.7% 37.6% 23.7% 48.0% 0.0%
Male (%) 595%  57.5%  647%  61.7%  68.3% 62.4% 76.3% 52.0%  100.0%
. . 858 7.9 10.8 7.4 10.6 12.3 12.0 16.3 17.4
Mean diabetes duration £77  +72  +85  +62 71 +95 £101  +1a1 tos 00T
Smoking status (%) <.001
Never smoker 464%  475%  435%  36.8%  452% 49.3% 38.3% 60.0% 0.0%
Past smoker 256%  252%  266%  19.0%  27.7% 34.0% 33.7% 18.7% 51.8%
Current smoker 280%  27.3%  29.9%  442%  27.1% 16.7% 28.1% 213%  482%
253 25.1 256 26.0 26.0 24.8 25.0 24.8 252
Mean BMI £37  +34  +44  +58  £36 £29 +32 +45  t24 OO0
Underweight
(185 kg/m2) 1.5% 1.8% 0.7% 0.0% 1.1% 0.8% 3.0% 0.0% 0.0%
Normal 50.0%  50.8%  47.9%  47.9%  38.2% 51.2% 60.9% 789%  48.2%
(18.5-24.9 kg/m2) : - : : : : : - :
OVeWVe'ght 0, 0, \0, 0y 0 0 0, 0, 0y
(250-200 kg/m2) 388%  383%  40.0%  39.7%  475% 42.4% 21.8% 3.7% 51.8%
Obese 97%  91%  113%  124%  132%  56% 143%  174%  0.0%
(030.0 kg/m2) : : : - : : : : :
Mean eGFR 85.7 89.9 74.8 101.9 78.0 54.8 403 27.0 102 oo
(mL/min/1.73m2) + 186 + 136 + 244 + 86 + 80 + 36 +43 +19 +48 .
Dringking (%) 67.7%  685%  656%  855%  56.1% 55.7% 73.4% 41.5% 51.8% {001
Hypertension 55.8%  48.9%  734%  582%  81.0% 77.3% 78.4% 92.6% 100% <001
124.0 121.9 129.3 130.6 135.1 122.6 1182 126.4 147.9
SBP (mmHg) £163 +150 +183 149 180  +184 +205  +178  +060 <001
76.0 762 75.7 815 77.4 69.6 68.4 65.6 69.1
DBP (mmHg) £110  £100  +132  £102  £125 £ 142 +97  +m3 tag 000
1425 140.2 1485 175.9 145.1 129.9 115.0 129.7 110.1
Glucose (mg/dL) £420 +384  £495 616 310  +369 +336  +467 +155 OO
74 73 7.7 83 75 74 77 76 6.2
Mean HbATc (%) 14 £13  +16  £18  +11 £14 £13 +23  +05 OO0
Dyslipidemia (%) 34.4%  326%  537%  437%  61.6% 61.5% 72.1% 642%  41.7% €001
Mean Triglycleride 191.8 184.4 210.7 296.5 189.1 161.4 151.7 114.8 1557 001
(mg/dL) +157.2 +1362 +2003 +301.8 +1201  £940 +668  +516  £325
Mean total cholesterol 185.2 184.2 187.7 211.0 184.6 168.8 1721 162.8 229.3 €001
(mg/dL) +414 +39.8 + 451 + 518 + 36.7 + 334 + 383 + 264 +64.0 ’
Mean LDL cholesterol 1121 114 113.7 119.9 103.8 1133 120.6 105.9 0.0 001
(mg/dL) + 376 +37.2 + 385 +46.1 +272 + 285 + 339 + 220 + 0.0 .
Mean HDL cholesterol 455 457 450 49.3 44.0 422 40.8 4.4 32.6 001
(mg/dL) + 104 +10.3 +10.7 +11.1 +98 +99 +10.3 +87 +1.9 ’
Mean creatinine 0.9 0.8 1.1 0.8 1.0 1.2 1.6 22 6.9 001
(mg/dL) + 04 +0.2 + 0.6 +0.1 +0.1 +0.2 +02 +0.3 +28 ’
Mean hs-CRP 1.2 1.2 1.2 23 0.7 08 1.1 03 04 001
(mg/dL) +22 +23 +19 +28 +09 +14 +12 +02 + 00 :
Mean hemoglobin 144 145 141 14.8 14.6 135 13.2 1.5 1.2 €001
(g/dL) +1.6 +1.6 +1.8 +16 +15 +1.7 +1.7 +15 +0.7 ’
ACR 66.8 9.1 215.3 1436 180.1 156.0 108.6 856.3 39061 o
(mg/o) +317.9 +74  +5748 £2120 3257  * 5066 +2537  +13660 + 14630
Treatment
Insulin (%) 6.2% 4.5% 10.5% 3.0% 9.6% 12.9% 19.7% 36.2% 51.8% {001
g;'n t'“@‘;g‘y"emic 574%  545%  648%  47.1%  713%  757% 693%  871%  00% {001
Diet and exercise (%) 0.6% 0.3% 1.4% 0.0% 0.5% 1.5% 2.3% 7.3% 51.8% (001

Value are mean * standard deviation. CKD; chronic kidney disease, SBP; systolic blood pressure, DBP; diastolic blood pressure, ACR;

albumin/Creatinine ratio
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I 2. HgdgEstoAe A6 24
CKD stage
Mild to moderate CKD Moderate to kidney failure
No-CKD Stagel Stage2 Stage3a Stage3b Staged Stageb
HR HR HR HR HR HR HR
(95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
0.948 1.037 1.109 1.134 0.996
Age 1 NA
(0.947-0.948) (1.036-1.037) (1.108-1.110) (1.132-1.136) (0.995-0.998)
1.954 1.521 1.453 1.898 0.630
Dyslipidemia 1 NA
(1.931-1.978) (1.504-1.539) (1.434-1.473) (1.849-1.949) (0.614-0.646)
2.064 3.364 1.954 2.498 11.049
Hypertension 1 NA
(2.041-2.087) (3.321-3.407) (1.927-1.981) (2.429-2.569) (10.557-11.564)
1.340 1.359 1.422 2.460 0.661
Smoking 1 NA
(1.325-1.354) (1.345-1.373) (1.405-1.439) (2.405-2.517) (0.644-0.679)
CKD; chronic kidney disease, HR; hazard ratio, NA; not available
(1) - Low risk Persistent albuminuria categories
Description and range
193%  Moderately increased risk Al A2 A3
56%  Highrisk t??nml Moderately Severely Total
increase}(; increased increased
- Very high risk
<30mg/g | 30-300 mg/g | >300 mg/g
r’g G1 | Normal or high >=90 7.9% 1.0% 45.2%
:ﬁ' 50 G2 | Mildly decreased 60-89 7.6% 1.4%
Bl
& 5 Mildly to moderately
g § G decreased ) e
82 Moderately to
‘oé‘n'g Gt severely decreased SR
L @
- e Severely decreased 15-29
o~
% G5 | Kidney failure <15
Total
80%
2
( ) 60%
40%

20%

0% T 610 TSE
BLow risk 74.7% 74.0% 76.0% 58.2%
OModeratedly increased risk 23.3% 17.3% 15.0% 29.6%
BHigh risk 2.1% 6.2% 6.6% 5.7% 11.9%
B Very high risk 0.0% 2.5% 2.4% 6.5% 11.1%

J3 1. KDIGO 2R0 mMZ CKD Y= 24 (1) KDIGO £7 (2) SxFH7|Zt0 m2 KDIGO

s 24
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(1) CKDt No-CKD 1g7te| HikE (2) N AH2 A8 4 (3) SHX| Y

Duration of hypertension (years)

]

>16
Duration of hypertension (years)

HR  [95%CI]

B Uncompleted tBP 1.85 [1.84-1.86]

D Achievement of tBP 143 [1.42-144]

B Total

>16
Duration of hypertension (years)

(SBP (140, DBP (90) THE (4) SEA| el THZL njgazel iz £4 )
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A 2H((90 ml/min/1.73m?)-2 54.8%, AFFAIS
& <60 ml/min/1.73m*= 10.0%°]1ch. ACR B4
({30 mg/29)9 HI&-< 76.8%°]1, ACR 30-300 mg/g
£ 19.4%, ACR »300 mg/g+= 3.8%°I 31Tt A4 2
€ <60 ml/min /1.73m*®= ACR »30 mg/g2 Hl&
2 28.0%°190tt. KDIGOS] E&Fol w2, Low risk
72.0%, Moderate risk 19.3%, High risk 5.6%, Very
high risk 3.0%°1%t. Jx-FH717te] ot CKD
stage?] AFEE EFoIAHIE 102)]. g 5171
7to] AojALE Low riske 74.7%°14 52.2%% T4
3}9al, Moderate~Very high 25.4%01 A
47 8%2 stk 7HsA A F #A| 2,106,1659
< o2 CKD stagedl W2 54 HoETHE 1].
B AFL 58.241011, B F-FHE7|7H 8.8H0]
o} e FAdo] 59.5%H Y, W FA A &
= H&2 46.4%, Bt AEA|dT-E-2 CKD-EPI A4
Alof w2} 85.7 mL/min/1.73m?0] Atk HA; A EHA]
FE S0%AL, SFE= 67.7%, B HbAlck 7.4%, B
o Alb/Cr ratiox= 66.8 mg/g °Itt. AEE A&,
37 G oM, 4lo] 93 E 25 9o FESIG
3, 27 6.2%, 57.4%, 0.6%ATt.

Al 714 g aRle] Wk CKD stageo] wE A9
Y=g HolEtE 2] Aol W AF=E BAot
¥om, No-CKDE 7|F0o& o dEF, 18 ¢
E9 Al 7R 891 & AA| CKD stage°lA 18U 9
d=7t 7P = A YErsTh

TEY FE7IZ v g AHEITHIY 21
(1) CKDQ} No-CKD9] BX (2) o2 ARRHIE (3) I
Ao 2 FUBP, SBP (140 mmHg,
DBP <90 mmHg) %] & (4) tBPZI NO-tBP<o]|
A9 CKD A9 HlzE =g 5o Hoj&Erh

¥ fH7IZo] dojd4E, CKD HAYE:
14.0%°1A4 37.1%2 55ttt 27] 19 vk A9
Sk 19 o]4RE 1EQ FES 91.7%-98.4%= ek
90% 1/3ellA AMgskal Jlom EJE HPELS FAI5t
= H8E 79.1%-67.3%S HojF1 ;. HAHELS
BRI oA = 0.428 wHAIAES0] 937
Tt AAFEES BHolFa gl

risk=

<
Hm
)
p =)
P
)

ot A, g1zl

rh
re
-
10
S
N =
i)

o}
llo
o
o
)
N

A5E T o] Hl&2 5ottt A, wHdAl
AAge] o 898 ¥ TEPFE] Aol =T
A, TEAEAL] FH7I7I0] Aos AEYFES &
g A% Ege Alske HlE2 oF 90%= FAH AT
A, 18%S A4 2der BEshe ool 184 &
= THE 42%9] WgAESe] da 3l At

[t

weha] TEYS A Yo E B o] Al
Age] qlo] F8sitt.

KDIGOOIA = -1kt ARA| ol xhgo] whet 417
ATS BRoITHI4] & A7oMe B 7K &
A FoA ARESE BEFSI9A, low riskes 72.03%
0|1, moderate©llA4l very high risks= 27.97%%th 3
g AERe] FRE2 Gheith S{17] 9 A+l
A 20-40%, Maclsaac 5{18] 9 dA7ollA+= 25-40%
2 2 79 v} Bt S Bk B4
AR DHEA ot AREA g 747t EA0]
9. By AERY] W7 A4 digt @AY
AL 85 479 wida AR o T-g B5of A

]_

¢
o
rr
»

=

O:

£ £ 9IrH20], YuFHoR ) IRt Yoy
AGATE BHOR S YRl i) HuHoR
=

Zkohe 3g 7R YEhe 27] 9A0)1, Jit
Z19] mAES 9 gy Mgl P AAto|7| = B}
oH21].

2 AFolA THgAIERo] Bl &2 3a THA|(6.66%),
3b TAI(1.75%), 4 TA(1.38%), 5 TA(0.18%) ATt ©]
A AFol A AuEE A2F Tt FAoA THAR
Agko]  4dAI9E SEAE 3% RITOIRITHTIR2.
Plantinga (6], Bailey 5[22]9] d7tol W= #|23
It ERoA 3a ©A(10.0-12.9 %)= 3b 9A
(4.1-5.8 %)ETt 2 Hf o} AL SFFI oA £ A
T At YRI5t

Ty FE7170] A4 THgAES A8
£0] A3t UKPDSE TEFo] 9y 23] &4
9] RIS F&s] Hof FATH23]. A 2AEA):
A2 118G B XEF F ST

3t 7] W20l A5 Al st @l

o o

ox I

o
o)

Y

rr

>
-
N

B~ o

L]
19
§£

P



YA MYES KoM MY @Y #2e 524 467

AREA Q] AN RS BT 4= Qlth oA Al AJOo=E il AR ARl ARt & 4= Q. A
W 2ege] gsa 2 7] iR AR SASIE o] &4 A1l wH 8219 Qi BAE FHo= AL &
o]XItH24]. The Diabetes Control and 7Fs 3tk KDIGO Ao AAH H]'g} Zol 37Md &
Complications Trial and the UK Prospective &% AANS AAJSHA] &3t71o0[34], CKD FHESH ®
Diabetes Studyoll E2H AT 2 2482 G 29 YAAS FHE/NEE & OIEHSS] 1ERY G
oA GETEO] TS ASHARE AAdTE] 4 A AFY THBES UE 5 oH, AllE, AY 7
425 AskA Ekrkar skirH2511206]. gl
A4S BHA EW(140/90 mmHg)L =2 Fejske A

o] AAS TS 42% TAAZI. THgAIRESk]
AF_AE 72 8ol 7MY &8It Djordjevic
2712 YEF AA 2283 AP 37 18U
S-S —‘;;—?l\:]-i sttt EREYE 243 FollA
, Alo|gHou} 11t
A LA AFES ool glofA
Redon 5128]2 Fx A= 1}
of vlg} HELA, AIAM, HEF 4
?JOJO] FotA =%, T S
FH9] olgE ATl
512912 4809
d A9
stEch ddiate] @9 =7t
HollA ATEIE AN

II

h

gk

z

1__‘—1

o
&2 v

}7]] 1'10}1:} Jenkms 513019
2 7H SR AN 1h =
W AUE Ao 9 SR, 1Y
A Tt F2 o] 71 Ad ol4fo] 1

TAL G HA ARFASle] BE o
7:]]01]/\1 1 g AP E£X15k=H], Harjutsalo 51311
< |l 247 STt et YA AESe] &
HES Ao F7RIGAL sigith oo BA B
AAbs G AGEEe] ffddo] A FAAt 5
SHAl FAIEAL B0l 4 gl I “]Z] T ATH32
A2 AR AEF A, A 2
< S7HAIZIEA Ak A AR A7 AR
o] vf FAE STMAZIAL AR &, AEA]
AP 2 4 AR5
= -

7HA] At

I A]

o
A7

]1__

N

=l

=

FA]
=

2| cha

Rul

2=1i]

20

=

u

_40>*'—‘-4

=

ol

L 20

2 11101'
2

BN

o

1

re

r

=S sk Qoo A2 iyt 18 8
oA ulNgETle] S 749t ATHE ACE AAIAC]
AMgo] 53] AFHA| Aokt AR o] whE A

L "1
49l AAE AWk glgronz, Aol Aeol et

=

EH*JOE EX& oaﬂ?;gi Beshs FollA W
o] AT 42%9 Aaart Uik 1EY
&l Xé gekog Hejohe 22 THgAgEse] o

TS AT 5 ATk

mﬂq

%]

t

o

i

Ao
rar

[1] KDOQI, "KDOQI Clinical Practice Guidelines
and Clinical Practice Recommendations for
Diabetes and Chronic Kidney Disease,” Am ]
Kidney Dis, Vol.49, No.2, Suppl.2, pp.S12-154,
2007.
[2] P. H. Marathe, H. X. Gao, and K. L. Close,
"American Diabetes Association Standards of
Medical Care in Diabetes 2017," ] Diabetes,
Vol.9, No.4, pp.320-324, 2017.

R. Rabkin, "Diabetic nephropathy,"
Cornerstone, Vol.5, No.2, pp.1-11, 2003.
[4] S. L. White, K. R. Polkinghorne, R. C. Atkins, and

S. J. Chadban, "Comparison of the prevalence

(3] Clin

and mortality risk of CKD in Australia using the
CKD Epidemiology Collaboration (CKD -EPI)
and Modification of Diet in Renal Disease
(MDRD) Study GFR estimating equations: the
AusDiab (Australian Diabetes, Obesity and



468  SI=EEHIXSISI=2X| 19 Vol. 19 No. 6

Lifestyle) Study," Am ] Kidney Dis, Vol.55, No.4,
pp.660-670, 2010.
[5] C. A White, A. Akbari, S. Doucette, D.
and G. A Knoll,

filtration rate in

Fergusson, "Estimating

glomerular kidney

transplantation: is the new chronic kidney

disease epidemiology collaboration equation
any Dbetter?," Clin Chem, Vol.56, No.3,
pp.474-477, 2010.

[6] L. Mihardja, D. Delima, R. G. Massie, M.
Karyana, P. Nugroho, and E. Yunir. "Prevalence
of kidney dysfunction in diabetes mellitus and
associated risk factors among productive age
Indonesian," Journal of Diabetes & Metabolic
Disorders, Vol.17, No.1, pp.53-61, 2018.

[71 L. C. Plantinga, D. C. Crews, ]J. Coresh, E. R.

Miller 3rd, R. Saran, J. Yee, E. Hedgeman, M.

Pavkov, M. S. Eberhardt, D. E. Williams, and N.

R. Powe. "Prevalence of chronic kidney disease

in US adults with undiagnosed diabetes or

prediabetes," Clin J Am Soc Nephrol, Vol.5,

No.4, pp.673-682, 2010.

L. Mihardja, Delima, H. S. Manz, L. Ghani, and

S. Soegondo, "Prevalence and determinants of

&)

diabetes mellitus and impaired glucose
tolerance in Indonesia (a part of basic health
research/Riskesdas)," Acta Med Indones, Vol.41,
No.4, pp.169-174, 2000.

[9] K. H Ha and D. J. Kim. "Current status of
managing diabetes mellitus in Korea," The
Korean journal of internal medicine, Vol.31,
No.5, p.845, 2016.

[10] A. American Diabetes, "Standards of medical
care in diabetes-2015 abridged for primary
care providers," Clin Diabetes, Vol.33, No.2,
pp.97-111, 2015.

[11] P. A. James, S. Oparil, B. L. Carter, W. C.
Cushman, C. Dennison-Himmelfarb, J. Handler,
D. T. Lackland, M. L. LeFevre, T. D. MacKenzie,
0. Ogedegbe, S. C. Smith Jr., L. P. Svetkey, S. ]J.
Taler, R. R. Townsend, J. T. Wright Jr., A. S.
Narva, and E. Ortiz, "2014 evidence-based

guideline for the management of high blood

pressure in adults: report from the panel
members appointed to the Eighth Joint National
Committee (JNC 8)," JAMA, Vol311, No.5,
pp.507-520, 2014.

[12] Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults,
"Executive Summary of The Third Report of
The National Cholesterol Education Program
(NCEP) Expert Panel on Detection, Evaluation,
And Treatment of High Blood Cholesterol In
Adults (Adult Treatment Panel III)," JAMA,
Vol.285, No.19, pp.2486-2497, 2001.

[13] K. Tziomalos and V. G. Athyros, "Diabetic
nephropathy: New risk factors and improve
-ments in diagnosis," The review of diabetic
studies: RDS, Vol.12, No.1-2, p.110, 2015.

[14] K. D. L. G. Outcomes and C. W. Group, "KDIGO
2012 clinical
evaluation and management of chronic kidney
disease," Kidney Int, Vol.3, No.1, pp.5-14, 2013.

[15] "Clinical guidelines on the identification,

practice guideline for the

evaluation, and treatment of overweight and
obesity in adults: executive summary. Expert
Panel on the Identification, Evaluation, and
Treatment of Overweight in Adults," Am ] Clin
Nutr, Vol.68, No.4, pp.899-917, 1998.

[16] A. S. Levey, L. A. Stevens, C. H. Schmid, Y. L.
Zhang, A. F. Castro 3rd, H. 1. Feldman, J. W.
Kusek, P. Eggers, F. Van Lente, T. Greene, and
J. Coresh,
glomerular filtration rate," Ann Intern Med,
Vol.150, No.9, pp.604-612, 2009.

[17] O. Gheith, N. Farouk, N. Nampoory, M. A.
Halim, and T. Al-Otaibi, 'Diabetic kidney

disease: world wide difference of prevalence

"A new equation to estimate

and risk factors," Journal of
nephropharmacology, Vol.5, No.1, p.49, 2016.

[18] R. J. Maclsaac, E. 1. Ekinci, and G. Jerums,
"Markers of and risk

development and progression of diabetic kidney

factors for the

disease," American journal of kidney diseases,
Vol.63, No.2, pp.539-562, 2014.

[19] C. E. Mogensen, "Microalbuminuria predicts



=HY MY SX0N MY Y

i

rH

2ol 524

469

clinical proteinuria and early mortality in
maturity-onset diabetes," N Engl ] Med, Vol.310,
No.6, pp.356-360, 1984.

[20] A. S. Levey, P. E. de Jong, J. Coresh, M. El
Nahas, B. C. Astor, K. Matsushita, R. T.
Gansevoort, B. L. Kasiske, and K. U. Eckardt,
"The definition, classification, and prognosis of
chronic kidney disease: a KDIGO Controversies
Conference report," Kidney Int, Vol.80, No.1,
pp.17-28, 2011.

[21] R. J. Macisaac and G. Jerums, "Diabetic kidney
disease with and without albuminuria," Curr
Opin  Nephrol Vol.20, No.3,
pp.246-257, 2011.

[22] R. A. Bailey, Y. Wang, V. Zhu, and M. F.

Rupnow, "Chronic kidney disease in US adults

Hypertens,

with type 2 diabetes: an updated national

estimate of prevalence based on Kidney
Disease: Improving Global Outcomes (KDIGO)
staging," BMC Res Notes, Vol.7, p.415, 2014.

[23] A. 1. Adler, R. J. Stevens, S. E. Manley, R. W.

C. A Cull, and R. R. Holman,
"Development and progression of nephropathy
in type 2 diabetes: the United Kingdom
Prospective Diabetes Study (UKPDS 64)," Kidney
Int, Vol.63, No.1, pp.225-232, 2003.

[24] M. Brownlee, "The pathobiology of diabetic
complications: a
Diabetes, Vol.54, No.6, pp.1615-1625, 2005.

[25]

sulphonylureas

Bilous,

unifying ~ mechanism,"

"Intensive  blood-glucose  control  with

compared with

risk of
complications in patients with type 2 diabetes
(UKPDS 33). UK Prospective Diabetes Study
(UKPDS) Group," Vol.352, No.9131,
pp.837-853, 1998.

[26] the Diabetes, 1.
Complications Trial/Epidemiology of Diabetes,

or insulin

conventional treatment and

Lancet,

C. Writing Team for

and G. Complications Research, "Sustained

effect of intensive treatment of type 1 diabetes
mellitus on development and progression of
diabetic nephropathy: the Epidemiology of

Diabetes Interventions and Complications

(EDIC) JAMA,
pp.2159-2167, 2003.
[27]1 V. Djordjevic, "Hypertension and nephropathy

study," Vol.290, No.16,

in diabetes mellitus: what is inherited and what
is acquired?," Nephrol Dial Transplant, Vol.16
Suppl.6, pp.92-93, 2001.

[28] J. Redon, G. Mancia, P. Sleight, H. Schumacher,
P. Gao, J. Pogue, R. Fagard, P. Verdecchia, M.
Weber, M. Bohm, B. Williams, K. Yusoff, K. Teo,
and S. Yusuf, "Safety and efficacy of low blood

pressures among patients with diabetes:
subgroup analyses from the ONTARGET
(ONgoing  Telmisartan Alone and in
combination with Ramipril Global Endpoint
Trial)," J Am Coll Cardiol, Vol.59, No.l,

pp.74-83, 2012.

[29] R. W. Schrier, R. O. Estacio, A. Esler, and P.
Mehler, "Effects of aggressive blood pressure
control in normotensive type 2 diabetic patients

retinopathy and strokes,"
Kidney Int, Vol.61, No.3, pp.1086-1097, 2002.

[30] A. J. Jenkins, T. J. Lyons, D. Zheng, J. D. Otvos,

D. T. Lackland, D. McGee, W. T. Garvey, and R.

on albuminuria,

L. Klein, 'Lipoproteins in the DCCT/EDIC
cohort: associations with diabetic
nephropathy,” Kidney Int, Vol.64, No.3,

pp.817-828, 2003.

[31] V. Harjutsalo and P. H. Groop, "Epidemiology
and risk factors for diabetic kidney disease,"
Adv Kidney Dis, Vol.21, No.3,
pp.260-266, 2014.

[32] "Abstracts of the 30th Meeting of the European
Renal Cell Study Group (ERCSG)," Nephron,
Vol.139, No.1, pp.83-111, 2018.

[33] V. A. Chakkarwar,
nephropathy: sparks in the fuel tank?," World J
Diabetes, Vol.3, No.12, pp.186-195, 2012.

[34] O. Of, "Kidney Disease: Improving Global
Outcomes (KDIGO) CKD Work Group. KDIGO
2012 the
evaluation and management of chronic kidney
disease," Kidney Int Suppl, Vol.3, No.1, pp.5-14,
2013.

Chronic

"Smoking in diabetic

clinical practice guideline for



470 3=EEIXSIS=RKX| 19 Vol. 19 No. 6

[35] M. Bottomley, M. Bottomley, A. Kalachik, C.
Mevada, M. Brook, T. James, and P. Harden,
"Single estimated glomerular filtration rate and
albuminuria measurement substantially
overestimates prevalence of chronic kidney
disease," Nephron Clinical Practice, Vol.117,
No.4, pp.348-352, 2011.

XA N

7 3] A(Hee Sung Kim) A3

= 20084 8¢ : TSty BRI
BTl

=2015¢ 8¢ @ W=ty ®HAgT}
(s7ishap

= 2003 2¥ ~ @A : DSk o
s} ALRA AeaAelst

EAECR ¢ AEIe) HEEA, AR, Glutathione

S-transferase, polymorphism



