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Abstract: Objective To investigate the efficacy and safety of N-acetylcysteine (NAC) in the treatment of severe alcoholic hepatitis
(SAH) , and to provide a basis for clinical medication for SAH. Methods A prospective randomized controlled trial was
conducted among 172 SAH patients with a Maddrey discriminant function score of >32 points who were recruited by The Fifth
Medical Center of Chinese PLA General Hospital from June 2015 to June 2018, and these patients were divided into NAC group
with 84 patients and control group with 86 patients. NAC (8 g/day, 28 days) was assessed in terms of its safety in SAH patients, its
impact on 28-day biochemical parameters, and its role in improving 28- and 180-day survival rates. A further analysis was
performed to investigate the effect of NAC on the 28- and 180-day survival rates of SAH patients with acute-on-chronic liver failure
(ACLF-SAH patients) and those without acute-on-chronic liver failure (non-ACLF-SAH patients). The independent-samples ¢ test

was used for comparison of normally distributed continuous data between two groups, and the Mann-Whitney U test was used for
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comparison of non-normally distributed continuous data between two groups. The Kaplan-Meier method was used to plot survival
curves, and the Log-rank test was used for comparison of survival curves. Univariate and multivariate Cox proportional-hazards
regression model analyses were used to investigate independent influencing factors. Results No serious adverse events were
observed during NAC treatment, suggesting that NAC had a good safety profile. Compared with the control group, NAC did not
significantly improve the 28-day hiochemical parameters (all P>0.05) and survival rate of SAH patients (P=0.081), but it could
improve the 180-day survival rate of SAH patients (67.4% vs 81.0%, )(224.280, P=0.039). NAC did not improve the 28- and 180-
day survival rates of ACLF-SAH patients (both P>0.05) ; NAC did not improve the 28-day survival rate of non-ACLF-SAH patients
(P>0.05) , but it could improve the 180-day survival rate of these patients (68.4% vs 88.9%, )(224.883 , P=0.027). The multivariate
Cox regression survival analysis showed that NAC treatment (hazard ratio [ HR]=2.530, 95% confidence interval [CI]: 1.334—
4.796, P=0.004, ), Maddrey discriminant function score (HR=3.852, 95%CI: 2.032—7.304, P<0.001), and serum sodium level
(HR=1.948, 95%CI: 1.079—3.517, P=0.027) were independent influencing factors for 180-day survival rate in SAH patients.
Conclusion NAC has a good safety profile in the treatment of SAH and can improve the 180-day survival rate of SAH patients,

and in particular, non-ACLF-SAH patients can benefit from NAC treatment in terms of middle- and long-term survival rates.
Key words: Hepatitis, Alcoholic; Acetylcysteine; Therapeutics
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Table 1 General information and baseline characteristics of SAH patients

i H NAC 40 (n=84) X IR 4 (n=86) S Py
(%) 46.59+7. 83 46. 03+8. 40 1=0. 456 0. 649
MELD #F-43(43) 16. 43(14. 68 ~ 19. 34) 17.48(15.53 ~19.62) Z=-1.471 0. 141
MDF (43) 57.94+20. 92 57.92+19. 15 t=0. 007 0.994
HEH (g/L) 27.50(25. 00 ~ 30. 00) 26. 00(24. 00 ~ 29. 00) Z=-1.515 0. 130
SRR L A (U/L) 30. 00(21. 00 ~ 44. 50) 38.00(26. 00 ~ 54. 00) Z=-1.676 0. 094
KA TR i A g (U/L) 62.50(49. 00 ~ 103. 25) 88.00(61.75 ~ 126. 50) 7=-2.977 0. 003
TR IR A (U/L) 155.00(121. 00 ~ 217.75) 143.00(120. 75 ~ 184. 25) Z=-1.398 0.162
V- B BB RS (U/L) 94. 00(41. 00 ~ 207. 00) 117.00(41. 75 ~ 219. 50) Z=-0. 455 0. 649
TBil( mol/L) 226.45(178. 30 ~ 338.90) 265.00(195. 75 ~ 389. 48) Z=-1.546 0.122
DBil/TBil 0.73(0.60~0.77) 0.75(0.65~0.78) Z=-1.128 0.259
ST (pumol/L) 197.70+115. 22 164. 12+87. 96 1=2. 139 0.034
S (gL) 59.00(53. 00 ~ 64.75) 56.00(47.75 ~ 62.00) Z=-1.730 0.084
Y AL DU ] (s ) 20. 70+4. 39 20.35+3. 78 1=0. 558 0.578
PA(%) 36.94+9. 75 37.13x8. 54 t=—0. 140 0. 889
INR 1.74(1.52~2.07) 1.71(1.57~1.89) Z=-0. 401 0. 689
JIE B (mmol/L) 2.22+1.56 2.15+1. 31 1=0. 348 0.728
Il = FE (mmol/L) 0.91(0.61 ~1.65) 1.20(0.78 ~ 1. 70) Z=-1.555 0. 120
NEmH g Al (U/L) 2436.00(1705.00 ~3276.00) 1944.00(1531.25~3032.00) Z=—1. 466 0.143
JLET ( umol/L) 76. 50(64. 00 ~ 99. 50) 79.00(69. 75 ~ 117.75) Z=-1.596 0.110
44 (mmol/L) 134.00(131. 00 ~ 137. 00) 133.50(129. 00 ~ 136. 00) Z=-0.781 0. 435
1%, ( mol/L) 44.33+21. 44 50. 53+30. 78 t=—1.519 0. 131
R A (ng/ml) 4.53(2.90~7.47) 4.32(3.00~6.35) Z=-0.332 0. 740
M2r 8 A (g/L) 95.75+21. 64 99. 90+22. 99 t=—1.210 0.228
rRPRE 4 8 (< 10°/L) 4.86(2.73~11.11) 7.00(3.53 ~11.51) Z=-0.916 0.103
R R A I 43 (%) 69. 13+18. 54 62.05+31. 54 t=—1. 632 0.021
1L/ (x10°/1) 75.50(47. 25 ~ 129. 50) 83.50(45. 00 ~ 133.75) Z=-0.429 0. 668
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Figure 2 Effect of NAC on the 28-day and 180-day survival
rates of SAH patients
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Table 2 Analysis of NAC effect on biochemical indicators of SAH patients by 28-day

NACHH (n=79)

M ARAL (n=73)

> 1)
I e I e T FERHERY S
& R A i (U/L) 30. 00 21.20 38.00 24.53 Z=-0.146 0. 140
(21.00~45.00)  (12.88~30.24) (26.00~54.00)  (16.71~33.92)
KA AM(U/L) 62. 00 42.20 87. 00 51.12 Z=-0.922 0.330
(49.00~105.00)  (29.66~63.17)  (60.50~123.50)  (32.14~83.70)
B RS (U/L) 183. 53+89. 64 159. 72+51. 15 161. 78+70. 34 150. 68+90. 45 t=1.946  0.053
-4 RS A (U/L) 96. 00 52.09 115. 00 52.03 Z=-0.371 0.344
(41.00~222.00) (25.39~128.50) (40.50~213.50) (25.17~111.01)
TBil( wmol/L) 259.75+125.22 182. 67+95. 57 283.92+123. 51 146.29+121.29  =—0.085 0.932
PA(%) 37.3129.72 42.27+15.91 37.71+8. 42 41.52+18. 28 =1.880  0.062
INR 1. 81+0. 39 1. 76+0. 56 1. 74£0. 31 1. 77+0. 58 ==0.977  0.330
WLAT (wmol/L) 98. 00+75. 53 75.11+31. 80 113. 88+86. 82 73.00+27. 51 1=0.571  0.569

TE: DNAC L5 X IRAIG YT H S AY 22 (ELHEA T LA
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Table 3 General information and baseline characteristics of ACLF-SAH patients

miH NAC #1(n=39) X HEZH (n=48) G P
(%) 45.40+7. 61 45.29+7. 49 1=0. 068 0.946
MELD #-43(43) 17.16(16.25 ~21.02) 17.95(15. 89 ~ 21. 63) 7=-0. 563 0.573
MDF(43) 69. 78+21. 86 66. 89+20. 18 1=0. 640 0.524
SEASIEIW) 27.15+4. 31 26. 63+3. 65 1=0. 620 0.537
NE R A (U/L) 30. 00(20. 00 ~ 57. 00) 39.00(26. 00 ~ 54. 00) 7=-0.576 0. 564
KA Wit AR (U/L) 61.00(49. 00 ~ 110. 00) 83.50(63.75 ~ 127. 00) Z=-1.989 0. 047
BB R (U/L) 174. 54+76. 04 159. 90+67. 85 1=0. 948 0. 346
- R A (U/L) 66. 00(27. 00 ~ 202. 00) 105. 50(30. 50 ~ 197. 75) 7=-0.551 0.582
TBil(wmol/L) 227.70(202. 70 ~ 324. 20) 276. 00(208. 75 ~ 380. 45) 7=-1.297 0. 195
DBil/TBil 0.67(0.59 ~0.76) 0.74(0.58 ~0.78) 7=-0.922 0.356
SR (pmol/L) 232.78+132.93 173. 83+81. 25 t=2. 544 0.013
MM (gL) 57.00(53. 00 ~ 64. 00) 56. 00(50. 00 ~ 59. 50) Z=-1.480 0. 137
P56 1ML DR A] () 21.60(19. 80 ~ 26. 50) 21.05(19.73 ~22.93) 7=-1.276 0.202
PA(%) 30. 95+6. 04 32.99+5. 70 t=—-1.616 0.110
INR 1.91(1.75~2.36) 1.84(1.74~2.03) Z=1.422 0. 155
JIFL & 2 ( mmol/LL) 1.87(0.90 ~2.39) 1.93(0.89 ~2.55) Z=-0. 060 0. 854
H ¥l = (mmol/L) 0.85(0.56~1.06) 1.18(0.61 ~1.52) 7=-1.921 0.043
JIR R A (U/L) 2 327. 08+988. 94 2437.58+1 165. 40 1=-0. 470 0. 639
WL (mol/L) 82. 00(69. 00 ~ 98. 00) 80.00(71.25~119.25) 7=-0. 521 0. 603
144 (mmol/L) 132.00(129. 00 ~ 137. 00) 134.00(128. 25 ~ 136. 00) Z=-0.295 0.768
1.2 (pmol/L) 42.68+21. 59 51.71+28. 44 t=—1. 637 0. 105
H 5 & H (ng/mL) 4.87(2.81~17.51) 3.34(2.69 ~6.53) 7=-0.704 0.481
MLZT 3 H (g/L) 95.21+23.27 95. 40x21. 04 t=—-0. 040 0. 968
rR MR AN A R (x10°%/1) 5.50(2.73~11.23) 6.87(3.25~13.49) 7=-0. 858 0.391
R A I A L (%) 71.26+17. 06 67.13+27.71 1=—1. 448 0. 151
/R (X 10°/1) 59.00(48. 00 ~ 86. 00) 76.00(40. 25 ~ 127.25) Z=-0. 670 0. 503
. araa 1.0 BT A
T I NACZ L —m1 NACA
| oma " L\_L i XIRA
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Figure 3 Analysis of NAC on the 28-day and 180-day survival rates of ACLF-SAH patients

H) L AR E AR, BGI¥2257(=1. 117,P=
0.508) (& 4a). BlFZ 180 d,NAC ZLA71E 40 B (A7
88. 9%, £l 5% 3 W IR A A8 ) , %k BRAHL A7 1 26 4] (L 47
F68. 4% % | B R T ) , AL B AR R,

H G322 5 (*=4. 883,P=0. 027) (&l 4b) .



RFEG,E. N-ZBEBARIGTEEEBERRNAR SRR SN

2489

%4 non-ACLF-SAH EEM—RERSE LIS

Table 4 General information and baseline characteristics of non-ACLF-SAH patients

i H NAC £ (n=45) XFHEZH (n=38) ESRARIE] Py
Y (%) 47.63%7.95 46.96+9. 45 1=0. 352 0.726
MELD #43 (43) 15.21(13. 63 ~ 16.76) 16.31(13.58 ~18.13) 7=-0.768 0. 443
MDF(/3) 47.67+13. 43 46.58+9. 41 1=—0. 422 0.674
HE A (¢/L) 27.87+3. 99 26. 66+4. 29 t=1. 328 0.188
T R A i (U/L) 26.00(21. 00 ~ 42. 00) 38.00(26. 00 ~ 52.25) Z=-1.674 0. 094
KA W5 A M (U/L) 63. 00(48. 50 ~ 90. 50) 90. 00(56. 00 ~ 126.75) Z=-2.230 0. 260
TR B (U/L) 184.98+99. 01 163. 16+75. 80 =1. 111 0.270
- R AL (U/L) 106. 00(60. 50 ~ 262. 00) 139.50(67. 75 ~ 247.75) 7Z=-0. 443 0. 658
TBil(mol/L) 259. 44+152. 12 282. 08+153. 01 t=—0. 659 0.512
DBil/TBil 0.75(0.62~0.78) 0.75(0.71 ~0.78) Z=-0. 509 0.611
SRR (pmol/L) 167.29+88. 01 151. 84+95. 46 t=0. 766 0. 446
MEM(gL) 56.07+14. 55 53.97+14.71 1=0. 650 0.518
Y5 1M LA R] () 17. 40(16. 65 ~ 19. 60) 17.90(17.10 ~ 18. 43) 7Z=-0. 585 0.558
PA(%) 42.70(35. 60 ~ 45.95) 42.55(40. 95 ~ 44. 88) Z=-0.123 0. 902
INR 1.53(1.45~1.74) 1.56(1.50 ~ 1. 61) Z=-0. 144 0. 909
JH [ % (mmol/L) 2.53+1. 64 2.42+1. 16 1=0. 339 0.735
H ¥ =8 (mmol/L) 1. 48+0. 90 1. 5620. 81 t=—-0. 439 0. 662
JUE ek P il ( U/L) 2 613. 16+968. 54 2172. 262996. 52 t=2. 039 0. 045
WUEF ( pumol/L) 74.00(57. 00 ~ 102. 00) 74.00(67. 00 ~ 117. 00) Z=-1.472 0. 141
44 (mmol/L) 134. 44+4.33 133. 08+4. 38 t=1. 424 0. 158
M4 (wmol/L) 45.76+21. 46 49. 02+33. 84 1=-0. 532 0.597
H G E A (ng/ml) 4.46(2.97~7.09) 4.85(3.64~6.41) Z=-0. 640 0.522
L2124 1 (g/L) 96. 22+20. 37 105. 58+24. 33 t=—1.907 0. 060
PR AN A (< 10°/1) 4.80(2.48 ~10.63) 7.26(3. 64 ~10. 82) Z=—1.417 0.157
R AN IR Ay L (%) 67.29+19. 75 55. 64+35. 13 1=—1. 695 0. 095
M/ (X 10°/1) 117. 64287.26 109. 13+61. 98 1=0. 503 0.616
N & B
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Figure 4 Analysis of NAC on the 28-day and 180-day survival rates of non-ACLF-SAH patients
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Table 5 Cox regression multivariate analysis of risk factors for 180-day survival in SAH patients
iH B1E SE Wald df PIE HR 95%ClI
bepagse | 0.928 0. 326 8. 082 1 0. 004 2.530 1.334 ~4.796
(NAC=1; X} li41=0)
MDF 1. 349 0. 326 17. 068 1 <0. 001 3.852 2.032~7.304
HEH -0. 616 0.317 3.783 1 0. 052 0. 540 0.290 ~ 1. 005
TBil -0. 604 0.339 3.172 1 0.075 0. 547 0.281 ~1.063
IRz 0. 667 0.302 4. 890 1 0. 027 1.948 1.079 ~3.517
iR || 0.518 0. 306 2.872 1 0. 090 1.679 0.922 ~ 3. 059
3 W AW EEH T & F i NAC(8 g/d) , %A S % T

SAH MR FERM =5 , BRI Z A0 W 8 3% ol
FHALR Y 2 B PT o VRS2 H i R 15 [ 2 95
AHIEHE R SAHIAYT B —2k 254, FLnT 438 SAH #&
%28 dAEAEHENY (HXF 90 d 5% 180 d ZE 7% AT B 3%
PRI G RS2 B, SAH SR 28 RS | I i
I35 I B A AN BE A DS R B3R, FLIER A OO B R
Wi SAH B F IR N A . EAMRIEZ 50% 1) SAH
BEFEMEIGITIAS RIE Y, BRI R I,
TR R A LTl SAH JR A R B KURE B I 1A% . it
AN AESE Z R IR YT I SAH H 3 it 40% AT TG0
2] (AR 50% ~ 60% ) T MEE R T A2 45
PRI, i R 7 R R HAD AR R IR YT T 6 LA B SAH A
T AR

SAH F8# AL N 5P e 4801k BT 180 3R 8 FE 38 119 F 4
FH, EAL I SR S B SAH R 1 G L 2 — 1T
TR T B R UR T AR, e mT P IS Ak 00 A I 2
FEAE o TR SO A0 A SR T -k B RAE IR AR L i
HE i SR FE DR - o0 T 40 A 3R -1 454 R 1 40 o XL
I RERL, PR BB I -0 I Z 5 S0 M KT,
HOR LR AR (8 AL B 3R TS A T
7, SR . NAC AN N A B H KA R i, BE
AR T 4 L P A IO R 4 2 4 i e/ LA A 4, TRt
JESAH MEIRIT A Z —. 20 IR A, 5
HHR M IRIRIT ML IR e RA TR BR A NACTRYT W] i 3%
WA SAH JR L R ANBET- R . WF5E %W, NAC
AT SAH i 40 LA TRV S8 M Al R R T 1 e A L A
FIT SAH B ZRBAERIIRYT , 1 3 MR SAH SB35 R
ELEAIET R 6 N AMGIER . © R RMIGIRDF 5T %
B], NAC X} SAH 19 £ 4b %5 0y W 8. (45 E — 2B 5T, 48
M7, BEAE R ARAE T AR (5 d 14 )17
5 A2 P ol O S VA A 2 R AR A, TR TR B
ff ) BH B — NAC BT SAH A A 3k fnde 4t

NAC 7 I ZE 08 (9 (8 P I 43202 R e I it ] 1y 97 7
(28 d) o ZREH],NACIARYT A% SAH 85 28 d A1 1
FEIEF(P=0. 081) , fH 2l 3% T H 180 d K W71 2 (P=
0.039). FERZEIM 170 B SAH B E H & 76
[ ACLF i2 Wi b i () SAH 4 (ACLF-SAH) K 38439
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