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Establishment and Application of Artificial Neural Network Model in Predicting Clinical Efficacy of
Interferon for Chronic Hepatitis B

FU Xiaohua', LUO Chun®*, GAO Siming', FU Xiaoxia®, LU Rongkui', RONG Haiying’ (1. Dept. of Pharmacy,
Guangzhou Xinhai Hospital, Guangzhou 510300, China; 2. Dept. of Traditional Chinese Medicine, Guangzhou
Eighth People’ s Hospital, Guangzhou 510060, China; 3. Dept. of Gastroenterology, Guangzhou Xinhai
Hospital, Guangzhou 510300, China)

ABSTRACT OBJECTIVE: To establish artificial neural networks (ANN) model to predict the interferon in the treatment of
chronic hepatitis B (CHB) , and to provide evidence for selecting suitable CHB therapy plan in clinic. METHODS: The clinical
data of 92 CHB patients treated by interferon, from Guangzhou Eighth People’ s Hospital were retrospectively analyzed from Jul.
2011 to Dec. 2019. The basic information, biochemical indexes, blood routine indexes and virological markers of patients were
collected. According to the effect of interferon, the patients were divided into response group (73 cases) and non-response group
(19 cases). Minitab 18.0 software was used for multivariate Logistic regression analysis to screen the factors influencing the
efficacy of interferon. Neurosolutions 5.0 software was used to randomly select 30% of patients with CHB (27 cases) as the test
group to establish and verify the ANN model. RESULTS: The mean platelet volume, platelet distribution width, direct bilirubin,
hepatitis B e antigen and hepatitis B virus DNA more than 4x 10" IU/mL had significant effect on interferon response (P<<0.05).
The accuracy, specificity and area under characteristic curve of ANN test group were significantly higher than those of Logistic
regression (P<<0.05). CONCLUSIONS: ANN model is accurate in predicting the efficacy of interferon in the treatment of CHB.
KEYWORDS Interferon; Chronic hepatitis B; Artificial neural network; Therapeutic efficacy; Prediction
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F1 IGEMMKABEERFTHILER
Tab 1 Comparison of general information between

training group and test group

fir A (n=65) Wl (n=27)
fb(ts), 3130+7.90 3050£6.10
Pkrtt, fi 47/18 20/1

FREMEG+s), p 157.13£22.68 1523142233
(v s), x 107 L‘ 4751061 4831053
MAEAGEs),g/L 14130£16.10 145.80£16.70
A4 £s), x 10° 553125 518111
/M3 s), 10*L' 191.70£53.50 186.30£47.60
R G +s), X 1L 3024107 2754062
HEAGEs), x 10 191£063 1924055
B Gs), x 10 0414014 034+0.14
BRI (), x 101 0.02£0.02 0.01+0.01
BRI (), x 10 0.17£0.13 0.16£0.14
TR TR (v +5) g/ 339.10£11.10 343.00£9.90
TR S R (3 +5),pg 2990£2.90 3030+240
THAMMIR (R £5),0 88.20+7.00 88.40£6.10
FEMMUER G +5), 0 10.70+090 1080£1.00
/MR (P £:5) 1270+220 12704220
MM (x£s), wmol/L 76.40+16.60 §0.80£15.10
i RE (3 +s) ,mmol/L 424+1.06 3954087
e = BURIRIR 2R (x £ 5)  pmol/L 492£0.69 495067
HEEHFRIER (3 +5), pmol/L 17.64£12.03 1615231
REFRIEHEZ (G +s), pIUL 168077 1754091
(3 +s), mmol/L 4715068 4804055
B Z (¥ ts), pmol/L 15364675 15304715
HHIAE (G +s), pmol/L 4924254 461£2.15
R E (x4 5), pmol/ 1044453 10.69+534
ALT(¥£5),U/L 128.50£11820 8840+51.70
REGMEAH (x+s), UL 7490£5780 7180 +65.50
TR (i1 5), UL 110.10£43.70 98.40+27.50
AR (v ), UL 68.40£49.90 8730+ 7440
HAAERRE (£ 5) KU/L 7154221 7194213
AR ARG Ls),UL 191.30£32.60 190.00%63.10
BEAGs),gL 7140+6.10 7110540
HEA(TEs),g/L 4050£3.70 41.10£2.90
HEA(Ts),g/L 31.00£4.90 29.80£4.50
BBHEE(x+s) ,mmol/L 445£0.69 459+0.74
SEH (L), mmol/L 1.17£059 1241029
AR MBI (v £5) 5 41701440 4340£9.90
LI R A (A i), cot 613(521) 5767(602)
LR PR (A LRI UL 200(0) 2.00(1.00)
HBeAg T 4L (1AM I8, COI 122.70(933.60) 108.20(638.60)
CMFeBitiofidi (MM ), cot 1.18(3.61) 0950(2.57)
HBYV DNAPEEL (MM ), x 10" TU/mL 035(3.89) 063(5.38)
HBV DNA>4x 10" U/mL (/%) il 15/50 7720

R (/) 53/12 2077

KA I AR B S R HHIESE , CHB A BUR R IR
797 3807 HAE IS (HBV DNA 2 4 .HBeAg /KF- )
AE BRREIRES IR A AE I AT ek R E S MR R
Wi, A 97 BT ALT ZKF- 48 /% . HBV DNA<<4x 10" TU/mL .,
HBV JE[H AT PR PR AU E LT 4R fb R e
BRI RARIAFIT ALY . FE2k HBeAg 7K F-Xf HBeAg IfiL i
AR —E I AT AR BN iR
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FFHT HBV DNA>4x10" [U/mL .HBeAg KXt T4t 234
T 24 IR 14 18 24 LA R

£2 ANNEEVGN T EIFERER(n=92)
Tab 2 Screening results of ANN model input varia-

bles(n=92)

ki M RNORAER ML SwBEEKE  Wadkik

() (SE)  (OR) (cn) ;P
TFHm/MR AR, L —633 254 0.0018 0,02602 620 0013
MMEATTEE 298 122 197681 18092,215994 598  0.014
A E, wmol/L 0659 0346 19336 09808,38121 509  0.024
HBeAg, COI —0.003348 0.000944  0.9967 09948,09985 1258 <0.001
HBY DNA>4X 10" [U/mL =325 0975 00388 0.0057,02622 1111 0.001

F3 XA EE ANN BRI IGHIE 45 R
Tab 3 Validation of ANN prediction model in the test

group
fiH ik, % B % %% AUROC(REs)  AUROC f95%Cl
Logisic FIH— 90.00 2857 7407 0.593£0.098 0388,0.776
ANN 90.00 7143° 85.18° 0.807£0.098" 0.610,0.932

TF:: 15 Logistic A L4, “P<<0.05
Note: vs. Logistic regression, “P<<0.05
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Fig 1 ROC curve of ANN prediction model in the test
group
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