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[ Abstract] Objective To explore changes in disease burden of viral encephalitis
(VE) in China between 1990 and 2019 and compare this with the global situation over
the same period, so as to provide direction for effective prevention and control strategies.
Method Based on the data from the Global Burden of Diseases 2019 survey (GBD 2019),
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the incidence, prevalence, mortality, years lived with disability (YLD) rate, years of life lost
(YLL) rate and their standardized rates were analyzed and compared with global changes.
Result In 2019, the incidence, prevalence, mortality, YLD and YLL rate of VE in China were
15.27/100,000, 74.34/100,000, 0.24/100,000, 7.29/100,000 and 13.40/100,000, which decreased
by 27.18%, 33.42%, 70.00%, 40.29% and 78.56% respectively, which compared with that of
1990. In 2019, the remaining standardized indicators in China exceeded the global level except
the standardized mortality and YLL rate. In 2019, the standardized incidence, prevalence,
mortality, YLD and YLL rate of males in China were 22.81/100,000, 73.74/100,000, 0.34/100,000,
7.46/100,000 and 22.26/100,000 respectively, which were higher than those of females in the
same period. Similar to 1990, the incidence and mortality rate among Chinese between 0~4
years old were higher compared with those in other age groups. The incidence and mortality
rate among people over 50 years old were gradually increasing. Conclusion As of 2019, the
overall disease burden of VE in China was high. While actively reducing the risk of infection,
attention should also be paid to laboratory examination at the early stage of the disease, timely
detection, early diagnosis and treatment, and active control of the disease development.

Children and elderly men should be the focus of attention.
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F1 1990FM2019FE P E K £IKVEGF B ER (1/1077)
Table 1. The disease burden of VE in China and the world between 1990 and 2019 (1/100,000)

EiEL D i il = o =
19904 20194 B (%) 19904 20194 B (%)
KIRH MR 20.97 15.27 27.18 24.00 18.67 22.21
Pl 21.41 20.95 2.15 23.17 19.33 16.57
AP TEES R 111.65 74.34 33.42 80.33 58.15 27.61
bRk 111.20 69.84 37.19 83.33 56.78 31.86
T MR 0.80 0.24 70.00 2.20 1.16 47.27
NS 0.84 0.29 65.48 2.18 1.19 45.41
YLD# R 12.21 7.29 40.29 8.58 6.24 2727
Pl 11.72 7.20 38.57 8.61 6.14 28.69
YLL# KR 62.51 13.40 78.56 149.87 55.77 62.79
S 63.74 19.93 68.73 134.27 59.19 55.92

F2 1990 K 20195 HEVEEKRF RIBHESIS (1/1077 )
Table 2. Burden of disease with gender distribution of VE burden in China between 1990 and 2019

(1/100,000)
ek Fer i . et .
19904F 20194F K (%) 19904F 20194F Rl (%)
VA GIES 27.28 17.00 37.68 18.73 13.48 28.03
PRk 23.39 2281 2.48 19.30 18.88 2.18
YRS B 118.58 77.57 34.58 104.28 70.98 31.93
btk 118.23 73.74 37.63 103.90 65.65 36.81
BT MR 0.84 0.27 67.86 0.76 0.20 73.68
IS 0.88 0.34 61.36 0.81 0.25 69.14
YLD GIES 12.64 7.46 40.98 11.75 7.11 39.49
PRk 12.07 7.46 38.19 11.36 6.89 39.34
YLLER HLAR 65.18 15.59 76.08 59.67 11.14 81.33
btk 65.28 2226 65.90 62.15 17.34 72.10
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Figure 1. Burden of disease in different age groups of VE in China between 1990 and 2019 (1/100,000)
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Table 3. Burden of disease in different age groups of VE in China between 1990 and 2019 (1/100,000)

_ AR i FETK YLD VULES
19904F  20194F 19904F 20194 19904F 20194 19904F 20194 19904F 20194
0~4 78.33 73.47 34.35 22.04 5.61 1.43 4.65 2.80 490.50  124.37
5~9 47.10 54.85 79.96 53.87 0.73 0.29 10.73 6.73 59.88 23.80
10~14 27.10 26.76 105.59 70.05 0.28 0.12 13.50 8.33 21.32 9.05
15~19 15.41 13.38 118.54 76.16 0.21 0.09 14.64 8.78 14.76 6.30
20~24 9.19 6.78 124.48 75.85 0.16 0.09 14.82 8.54 10.55 5.95
25~29 8.27 6.70 126.69 76.76 0.16 0.09 14.67 8.52 9.74 5.51
30~34 7.30 6.42 128.57 78.05 0.16 0.09 14.52 8.50 8.83 5.04
35~39 6.51 6.01 133.14 78.50 0.17 0.09 14.61 8.36 8.62 4.60
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(%) BRI S TR YLD# YLL%
19904E  20194F 19904F  20194F 19904F  20194F 19904F  20194F 19904F  20194F
40~44 6.58 6.34 13412 80.76 0.20 0.11 14.07 8.36 9.52 5.18
45~49 7.63 7.34 133.65  82.69 0.21 0.11 13.20 8.18 8.59 4.71
50~54 8.48 8.22 130.83  84.80 0.25 0.13 11.92 7.97 9.16 4.80
55~59 9.27 8.84 12732 83.13 0.31 0.17 10.35 7.23 10.07 5.41
60~64 10.01 9.45 12342 80.96 0.37 0.21 8.73 6.46 10.41 5.87
65~69 10.66 1021 119.78  79.64 0.45 0.28 7.02 5.57 10.50 6.51
70~74 1132 10.99 11844  76.88 0.54 0.35 5.70 4.57 10.30 6.65
75~79 1190  11.59 118.13  72.84 0.75 0.50 4.71 3.39 11.35 7.57
80~84 1265  12.28 121.00  70.02 0.78 0.54 4.46 2.70 9.07 6.21
85~89 1340 12.99 12381  68.31 1.11 0.81 4.43 2.36 9.93 7.19
90~94 1502 1538 12547 6638 1.54 1.16 4.50 2.27 10.74 7.96
95+ 1792 18.60 12940  65.02 1.68 1.37 4.73 2.28 9.06 7.17

R4 1990F 52019F £IKVERE F iR ARm A EER (1/107 )
Table 4. Global burden of disease in different age groups of VE between 1990 and 2019 (1/100,000)

: VRS Y S TR YLD YLLA
(2 19904F  20194E 19904F  20194E 19904 20194F 19904F  20194F 19904E  20194E
0~4 7141 50.79 2720 17.20 9.98 2.54 371 2.36 867.26  221.81
5~9 3441 2757 57.05  36.37 1.40 0.93 7.43 4.89 11471 76.16
10~14 2067 1692 7105 4727 0.79 0.65 8.74 6.08 60.09  49.65
15~19 1410  11.83 80.81  53.98 0.57 0.50 9.62 6.71 4099 3571
20~24 10.74 9.25 8742 5733 0.56 0.52 10.09 6.93 3752 3478
25~29 10.61 9.28 88.88  60.12 0.49 0.44 9.99 7.07 3027 2727
30~34 10.72 9.41 90.68  62.88 0.59 0.50 9.97 7.22 33.64 2827
35~39 11.01 9.74 97.81  64.36 0.65 0.54 10.49 7.22 3373 28.11
40~44 1240  10.84 100.12  67.19 0.79 0.61 10.36 7.29 36.77  28.68
45~49 15.15  12.50 106.19 7054 0.93 0.62 10.47 731 39.04 2581
50~54 1697 1446 10638 7331 1.14 0.71 9.86 722 4253 2644
55~59 19.40  17.08 109.84  73.79 1.60 1.02 9.25 6.83 51.85  32.96
60~64 2195  20.69 107.97  76.00 2.36 1.57 8.19 6.54 6562  43.64
65~69 2419 2495 10529 79.29 3.11 2.18 7.11 6.18 7272 5094
70~74 28.04 2924 108.57  80.96 4.82 3.49 6.57 5.72 9225  66.66
75~79 28.81  33.26 99.62  82.05 6.41 531 5.42 5.10 9731  80.24
80~84 3229 37.10 9830  79.99 8.25 747 5.02 4.41 96.53  86.82
85~89 3132 41.09 87.58 7755 7.34 7.85 431 3.96 6565  69.71
90~94 3216 46.60 76.40  74.53 5.58 7.12 3.76 3.74 38.60  48.78
95+ 3537 4547 66.17  60.44 7.00 7.58 3.36 3.05 36.89 3935
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AE1Y 0.84/10 1 [ ZE 2019 4E 1 0.29/10 J7, WiThi 45
P 1) R T 340 15 T A R R i ZKF 30 4[], Rl VE
Brbnfb & eoh, HRRR | JET % | B M br
TERARRIRE S T 2Bk (1, %5, %£6) .

232 YLD&H, YLL%

F E VE B9 YLD ., YLL 343 5l A 1990 45
Y 12.21/10 J3 . 62.51/10 J7 [ Z 2019 4 f¢) 7.29/10
Ji. 13.40/10 73, Wi FENR (40.29%, 78.56% ) ¥
BT ARREIEKT (27.27%, 62.79%) , Wi 1.
FEFRIL YLD 3| YLL 4 52 % 4E T FE a3,
43 5 DA 1990 4E 4 11.72/10 T3, 63.74/10 J7 [% &
2019 4Ef4 7.20/10 J7 . 19.93/10 J7, [4IE (38.57%,
68.73% ) ¥ 1= T4 Bk [A] ] % s 7K o7 (28.69%,
55.92% ) , {H# ZE 2019 4%, FE VE /) YLD R
Kebnl YLD ZEAKPAT i TARokoF (5. 6) o

%5 1990—20194F Fh[EVER& % 138
Table 5. The disease burden of VE in China from 1990 to 2019

EiEt 19904F 19954 20004 20054 20104 20154 20194F
Frfb & 21.41 20.67 20.12 19.41 21.11 20.72 20.95
IS 111.20 96.93 88.95 79.04 79.53 72.70 69.84
PREYLDZR 11.72 10.35 9.43 8.36 8.21 7.47 7.20
(T IARQES 63.74 57.08 49.62 46.22 34.67 22.04 19.93
PREsET % 0.84 0.75 0.66 0.64 0.48 0.32 0.29
6 1990—2019F £k VEH* f i
Table 6. The global disease burden of VE from 1990 to 2019

S =i 19904 19954 20004 20054F 20104% 20154F 20194F
IV TS 23.17 22.51 21.44 20.2 19.35 18.9 19.33
btk 83.33 78.59 72.77 66.07 60.81 57.18 56.78
FrEYLDZE 8.61 8.27 7.71 7.09 6.52 6.15 6.14
PMELY Y% 134.27 120.34 103.09 86.27 70.2 60.92 59.19
PEFET % 2.18 2.03 1.81 1.59 1.32 1.19 1.19
3 HORE ST IR SRS . S/ MRI

1990—2019 4%, HH[E VE ZHRE, BRR,
FET-R . YLD M YLL AR BAE T s,
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