An oxidative stress biomarker,

urinary 8-hydroxy-2’-deoxyguanosine,
predicts cardiovascular-related death
after steroid therapy for patients with

active cardiac sarcoidosis
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Clinical
Echocardiography

diagnosis
—_— Cardio-
NYHA ECG/Holter Basal wall I'ype of
No. Age Sex "F-FDG PET CMR CAG vascular Autopsy
class  findings thinning of diagnosis Major Minor
LVEF death
IVS and criteria criteria
PW
1 74 M I AVB, SVT 15 t Focal: IVS, Ant wall Not done intact CD 4 2 1 Not done
Focal on diffuse:
2 73 F I SV1 30 + Not done intact cD 3 2 +  Not done
A-S, Lat, Inf wall
3 77T M II SvVT 28 + Focal: IVS, Lat wall Not done intact cD 3 2 + Done

Focal on diffuse:
4 74 M 1 AVEB, SV1 40 + Not done intact CD 4 2 + Done
IVS, Lat, Inf wall

2

Focal on diffuse:
M | AVEB, SV 48 + Not done intact Ch 4 2 + Not done
A-S, Lat, Inf wall

Fi
1
L

Focal on diffuse:

6 67 M I AN 27 t Not done #7 75% cDh 3 2 t Not done
A-5, Pos, Inf wall
7 59 F il SVT 35 t Focal: Lat, Pos wall Not done intact cD 3 2 Not done

Focal on diffuse:

8 70 F I AVE, PV 45 + Not done intact CD 4 2 -
Ant, Lat wall
9 76 F I PVC 43 + Focal: Ant wall Not done intact CDh 3 2 -
Focal on diffuse:
10 59 F II AVB 55 f A-S, Pos, Inf, RV Not done intact CD 2 2 -
wall
LGE: RV
Focal on diffuse:
11 68 F il SV 52 F, VA VS, intact CD 1 3 -
A-5, Lat, Pos wall
Ant wall
Focal on diffuse:
12 56 M I AVB, PVC 25 + IVS, Lat, Pos, Inf Not done intact CcD 3 2 -
wall
Focal on diffuse: LGE: RV,
13 67 | I SV 30 - intact cD 2 3 -

A-5, Pos, RV wall IVS, Lat,

18




Apex wall

LGE: IVS,
Focal on diffuse:

14 46 F I SVT 28 t Lat, intact CD 3 3 -
A-8, Pos, wall
Apex wall
15 78 M [ AVE, SV 35 + Focal: IVS, Ant wall LGE(-) intact HD 4 2
PV, Focal on diffuse:
16 69 M I 30 + Not done intact HD 3 2 -
abnormal ) Ant, Lat wall
Focal on diffuse:
17 59 F I SvVT 32 t Not done intact (§)] 3 2
Ant, Lat wall
LGE: RV,
Focal on diffuse:
18 56 F I SVT 37 1 IVS, Lat, intact CD 3 3 -
A-8, Pos, Inf wall
Apex wall
LGE: RV
19 57 F I AVE, PVC 60 t Focal: A-S, Inf wall intact ()] 3 k]
A%
20 78 F I A\VEB, PYVC 50 - Focal: IVS, Ant wall Not done intact (B)) 2 2
21 53 M I AVB, SV 15 + = Not done intact CcD 3 2 -
22 74 1 0 AVB.SVI 25 - - Not done intact cD 2 2 -
23 63 M I AVB, SVT 45 - - Not done intact cD 2 2
24 72 F I SVT 30 + - Not done intact (8] 2 2 Not done
25 79 M il PVC 25 - Not done intact CD 2 2
26 66 M il PVC 18 1 - Not done intact cD 2 2 -
27 53 M Jil AVB, SV1 20 - - Not done intact CcD 2 2 -
28 27 M Jil AVEB, PVC 67 - - Not done intact CDh 1 2
29 54 M I AVEB, SVT 25 1 - Not done intact (0] 3 2 -
65 F il PVC 25 Not done intact CD 2 2

NYHA, New York Heart Association; ECG, electrocardiogram; AVB, atrioventricular
block; SV, sustained ventricular tachycardia; LVEF, left ventricular ejection fraction;

VA, ventricular aneurysm; [VS, interventricular septum; PW, posterior wall; Ant,

anfernion Lo ploonali 8 oS o oo sental g bos oo tanoe O LR e ondiac oo e ic

resonance 1ma

CD, clinical diagnosis; HD. histological diagnosis.
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Total

Non-active CS

Active CS

Data given as mean = SD or % (n).

0.048+0.37

(n=30) (n=10) (n=20) P value
Gender(M/F) 15/15 713 8/12 0.121
Age(years) 65+11 6114 679 0.194 |
BMI(kg/m2) 21.142.4 21.3+1.5 21.0+2.6 0.451
BSA(m2) | 1.48420.158 1.523:£0.110 1.466=0.172 0.220
NYHA class 1806 | 1.940.5 1.8£0.6 | 0.495
SBP(mmHg) 108415 10616 108+13 0.270
Heart l‘;ft‘(h}]m) = N 67+6 RESY [1.5487
LVDd(mm) 6010 6510 5810 [0.085 |
LVEF(%) 36+14 3015 3813 [ 0.026
BNP(pg/ml) 309.55336.5 308.3£300.5 310.0+349.9 0.660
US-OHAG(ng/mg Cr) | 15.8£6.4 10.321.6 8.0+6.3 <0.001
US-ISO(ng/mg Cr) 208+84 24789 197279 0308
UA(mg/dl) 6.0+2.1 6.7=2.1 5.942.1 0.314
CRP(mg/dI) 0.30+0.72 ~10.06:0.06 0.37+0.79 0.066
TNFa(pg/ml) 21414 1711 22415 1 0.560
IL-6(pg/ml) 4.1+3.6 3.4+3.1 -;.;:%:3 .‘_*3 - 1.000
BUN(mg/dI) 2148 : 2045 219 0,981
¢GFR(ml/min/1.73m2) | 58.7+18.5 62.2+14.1 58.1£20.7 0.741
TnT(ng/ml) 0.043+0.04 e 0.013£0.005 \ [IEI

CS, cardiac sarcoidosis; BMI, body mass index; NYHA, New York Heart Association;

SBP, systolic blood pressure; LVDd, left ventricular end-diastolic diameter; LVEF, left

ventricular e¢jection

fraction; BNP, Brain natriuretic peptide; U-8-OHdG, urinary

¥

8-hydroxy-2"-deoxyguanosine; U-8-ISO, urinary 8-isoprostane; UA, uric acid; CRP,

C-reactive protein; TNF-o, tumor necrosis factor-o; [L-6, interleukin-6; BUN, blood

urea nitrogen; eGFR, estimated glomerular filtration rate; TnT, troponin T

The normal range of the U-8-OHdAG level is <

20

10 ng/mg-Cr, as taken from a previous
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Active CS on

corticosteroids

Cardiovasular

-related death |
|

Survival

P value

0/12

(n=12)
(n=19) (n=7) |
| Gender(M/F) 8/11 5/ 3/9 0.048
Age(vears) G{ﬁ‘:} T1£6 64+9 0.082
BSA(m2) 1.480+0.164 1.558+0.108 1.435+0.173 0.076
NYHA class 1.7+0.6 2.0+0.6 1.5+0.5 | 0.081
LVDd(mm) B 59+9 | 6610 55+6 " 0.022
LVEF(%0) 37+11 32+10 . 39+£11 | 0.189
BNP(pg/ml) 303.2+373.3 532.3+523.0 [ 169.6£112.1 0.063
| UB-OHdG(ng/mg Cr) 18.0+6.3 24.3+4.6 | 16.8+£5.3 | 0.009
UB-ISO(ng/mg ('1‘-) 203+75 .2_2():72 I 187+73 “ 0.439
UA(mg/dl) 5.7+1.8 5.6:1.3 | 5.742.0 0.899
(_‘Rl’{m;!_l) 0.38+0.81 ) | 0.38+0.38 | 0.36=0.98 | (?.1?:% I
TNFoa(pg/ml) 1.6+£0.6 1.9+0.5 1.4+0.6 0.136
[L-6(pg/ml) 4.043.0 5.8+3.5 2.6+1.6 1 0.081
BUN(mg/dI) | 21210 | 29411 1745 0.022 |
eGFR(mlI/min/1.73m2) | 61.3+18.8 | 44.3+12.3 | 71.3+14.2 | 0.004
ACE(U/L) 13.4+7.8 - 9.5+4.5 15.5£8.4 0.366
TnT(ng/ml) 0.049+0.053 0.059+0.012 0.044+0.052 0.111
SUV max ) : 6.63+2.63 (;.:17):5.5&) B 0.71£2.65 RS?I
SUV over 50% 0.61+0.24 0.73+0.22 7 0.54+(0.22 D 0.115
SUV over 70% 0.20+0.11 0.18+0.06 0.2140.13 0.828
Risk factor | |
Hypertension 7/19 4/7 3/12 0.161
Diabetes Mellitus 3/19 2/7 /12 0.243
Dyslipidemia 13/19 6/7 7/12 0.216
Symptom
Sustained VT 12/19 6/7 0.120




Advanced AVB 3/19 17 212 0.891
only HF . 4/19 | 0/7 4/12 | 0.086

Treatment | | |
B-blocker 19/19 77 12/12 NS

| s\{jl'flr".-'\Rl;i ‘ 13/19 4/7 9/12 ‘7{?.41‘)
Looep diuretics 14/19 | 6/7 8/12 | 0.363 .
Aldosterone | | | | |

. 5/19 2/7 3/12 0.865

antagonist
Statin 13/19 R 6/7 4 7."1; | 0.216 ‘
Steroid 19/19 |77 1212 | NS |
CRT-I/ICD 15/19 | 7/7 | 8/12 | 0.086
DDD PM - - gg 0/7 | 3/12 - -_'II_LIIJ N

Numerical data are expressed as mean + SD.

CS, cardiac sarcoidosis; NYHA, New York Heart Association; LVDd, left ventricular

end-diastolic diameter; LVEF, left ventricular ejection fraction; BNP, Brain natriuretic
peptide; U-8-OHdG, urinary 8-hydroxy-2’-deoxyguanosine, U-8-1SO, urmnary
8-1soprostane; UA, uric acid; CRP, C-reactive protemn; TNF-a, tumor necrosis factor-o;
[L-6, interleukin-6; BUN, blood urea nitrogen; eGFR, estimated glomerular filtration
rate; ACE, angiotensin-converting enzyme; TnT, troponin T; SUV, standardized uptake
value; VT, ventricular tachycardia; AVB, atrioventricular block; HF, heart failure;
ACEL angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blockers;
CRT-D, cardiac resynchronization therapy defibrillator; ICD, implantable
cardioverter-defibrillator; DDD PM, DDD pacemaker; NS, not significant among three
groups

[he normal range of the U-8-OHdG level is <10 ng/mg Cr, as taken from a previous

study.



Univariate
(95%CI)

U8-OHdG e
(1.010-1.265)
(ng/mg Cr)

BNP(pg/ml) (1.001-1.006)

LVDd(mm) (1.032-1.260)

BUN(mg/dl) (1.034-1.201)
eGFR

. (0.873-0.980)
(ml/min/1.73m")

Abbreviations: HR, haz

8-hydrc BNP,

lanosine;

nitre eGI'R, estimated

end-diastolic diameter

ratio; C

glomerular

0.033

0.013
0.010

0.004

0.008

brain

23

I, confidence

natriu

filtration

Multivaria
P Wald

value coefficient

1.203  (1.030-1.407)  0.020 5.408

1.003  (1.000-1.006) 4.817

interval; U-8-OHdG, urinary

BUN. blood

retic  pepti

urea

rate;: LVDd, left wventricular




