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Analysis on the epidemiological characteristics of Norovirus infection in foodborne diarrhea
cases in Jinan City, 2014-2016
YANG Li, DUAN De-shui, SUN Ting, LIU Shou-qin, SUN Yan-bin
(Jinan Municipal Center for Disease Control and Prevention, Shandong Jinan 250021, China)

Abstract: Objective To understand the epidemiological and clinical characteristics of Norovirus in foodborne diarrhea
cases in Jinan. Methods Fecal specimens, data of clinical symptoms and epidemiologic records were collected from two
active monitoring sentinel hospital from January 2014 to December 2016 in Jinan. Results Totally 1 292 specimens of
cases were collected. The positive rate was 18.58% (240/1 292) , of which GII type accounted for 75.42% (181/240).
There were no gender difference in the positive rate of positive cases, GI and GII cases (P >0.05) ; There were significant
differences between age groups in positive rates of two genotypes (y° =27.912, P <0.001; 5* =42.285, P <0.001).
The detection rate of Norovirus in the first and fourth quarters were higher than the other quarters, with seasonal distribution
characteristics. The main symptom was simple diarrhea in 240 positive cases (54.17% , 130/240) , followed by diarrhea
+ vomiting symptoms (18.75% , 45/240). The intensity of diarrhea was normally moderate, and the average frequency
of diarrhea was 5. 82 times/day. The fecal were mainly water samples, which accounted for 93.75% (225/240). The
radio of vomiting symptoms was about 30. 00% (72/240) in virus-positive cases, and the vomiting frequency was mainly
1-2 times/day. The most frequent suspected exposure food was meat products, followed by sea food and dairy products.
Conclusion The main type of Norovirus was GII genotype in foodborne diarrhea cases in Jinan. Norovirus was popular
throughout the year with seasonal distribution characteristics. Infants were the most susceptible group. And simple diarrhea
and diarrthea + vomiting symptoms were the main clinical symptoms of Norovirus infection. The monitoring, identification
and prevention of foodborne diarrhea cases should be improved according to the seasonal characteristics, the different

susceptible population and the different characteristics of the suspected food.
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Table 1

Multiplex fluorescence quantitative RT-PCR amplification of Norovirus primers and probes

HEH A 519/ R J¥51(5°37) TAEWRE/ (nmol/L) P38 )T B /bp

Cog 1F CGY TGG ATG CGI TTY CAT GA 400

o Cog IR CTT AGA CGC CAT CAT CAT TYA C 400 07
Ring 1A FAM-AGA TYG CGA TCY CCT GTC CA-TAMRA 200
Ring 1B FAM-AGA TCG CGG TCT CCT GTC CA-TAMRA 200
Cog 2F CAR GAR BCN ATG TTY AGR TGG ATG AG 400

Gl Cog 2R TCG ACG CCA TCT TCA TTC ACA 400 119
Ring 2-TP FAM-TGG GAG GGC GAT CGC AAT CT-TAMRA 200
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Table 2 Distribution characteristics of foodborne Norovirus cases in Jinan City from 2014 to 2016

. i 1o 5 B 4 NoV Gl GIL JE [ A1
(%) PR (% PR3/ % (95% CT) PRI (% ) PR/ % (95% CI) FRHE B (% ) FA¥E 2R /% (95% CI)
[ 734(56.81) 130(54. 17) 17.71(14.95 ~20.47) 23(44.23) 3.13(1.87~4.39) 103(56.91)  14.03(11.52~16.55)
HE3 It 558(43.19) 110(45.83) 19.71(16.41 ~23.01) 29(55.77) 5.20(3.35 ~7.04) 78(43.00)  13.98(11.10 ~ 16.86)
M 1292(100.00) 240(100.00) 18. 58( 16. 46 ~20.70) 52(100.00) 4.02(0.00 ~9.36) 181(100.00)  14.01(8.95 ~19.07)
<l 361(27.94) 76(31.67) 21.05(16.84 ~25.26) 3(5.77) 0.83(0.00~1.77) 73(40.33)  20.22(16.08 ~24.37)
1~2  178(13.78) 47(19.58) 26.40(19.93 ~32.88) 3(5.77) 1.69(0.00 ~3.58) 43(23.76)  24.16(17.87 ~30.45)
3~4 46(3.56) 8(3.33) 17.39(6. 44 ~ 38.34) 0(0.00) 0.00(0.00 ~0.00) 8(4.42) 17.39(6. 44 ~ 28.34)
iy 5~17  85(6.58) 11(4.58) 12.94(5.81 ~24.57) 3(5.77) 3.53(0.00 ~7.45) 8(4.42) 9.41(3.20 ~ 15.62)
’ 18~35  322(24.92) 48(20.00) 14.91(11.02 ~ 18.80) 22(42.31) 6.83(4.08 ~9.59) 22(12.15) 6.83(4.08 ~9.59)
36~59  196(15.17) 32(13.33) 16.33(11.15 ~21.50) 13(25.00) 6.63(3.15~10.12) 17(9.39) 8.67(4.73 ~12.61)
260 104(8.05) 18(7.50) 17.31(10.04 ~24.58) 8(15.38) 7.69(2.57~12.81) 10(5.52) 9.62(3.95 ~15.28)
M 1292(100.00) 240(100.00) 18. 58(16. 46 ~20.70) 52(100.00) 4.02(0.00 ~9.36) 181(100.00)  14.01(8.95 ~19.07)
0144 397(30.73) 53(22.08) 13.35(10.00 ~ 16.70) 5(9.62) 1.26(0. 16 ~ 2. 36) 47(25.97)  11.84(8.66 ~ 15.02)
. 154 451(34.91) 114(47.50) 25.28(21.27 ~29.29) 43(82.69) 9.53(6.82 ~12.24) 69(38.12)  15.30(11.98 ~18.62)
0164 444(34.37) 73(30.42) 16.44(12.99 ~ 19. 89) 4(7.69) 0.90(0.02 ~1.77) 65(35.91)  14.64(11.35~17.93)
M 1292(100.00) 240(100.00) 18.58(16. 46 ~20.70) 52(100.00) 4.02(0.00 ~9. 36) 181(100.00)  14.01(8.95 ~19.07)
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Figure 1
cases in Jinan City from 2014 to 2016
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Time distribution of foodborne Norovirus
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Table 3 Clinical symptoms of foodborne Norovirus in Jinan City from 2014 to 2016

ik i 0 5 NoV Gl Gl

(%) MR (% ) PRI/ % (95% CT) MR (% ) T E /% (95% CI) PR (%) T E=/% (95% CI)
30 584(45.20) 130(54.17) 22.26(18.89 ~25.63) 18(34.62) 3.08(1.68 ~4.48) 110(60.77) 18, 84(15.66~22.01)
TG 15 + MEnt 177(13.70) 45(18.75) 25.42(19.01 ~31.84) 8(15.38) 4,52(1.46 ~7.58) 36(19.89)  20.34(14.41~26.27)
TS + 1 224(17.34) 27(11.25) 12.05(7.79 ~16.32) 14(26.92) 6.25(3.08 ~9.42) 12(6.63) 5.36(2.41~8.31)
[ACEY % 38(2.94) 5(2.08) 13.16(2.41 ~23.91) 2(3.85) 5.26( -1.83~12.36) 2(1.10) 5.26( -1.84 ~12.26)
Y5 + IRt + 169(13.08) 15(6.25) 8.88(4.59 ~13.16) 7(13.46) 4.14(1.14~7.15) 7(3.87) 4.14(1.14 ~7.15)
T 15 + IR0t + & 3 13(1.01) 6(2.50) 46.15(19.05 ~73.25) 1(1.92) 7.69(6.79 ~22.18) 5(2.76) 38.46(12.01 ~64.91)
615 + 69 + K3 51(3.95) 6(2.50) 11.76(2.92 ~20.61) 2(3.85) 3.92( - 1.41~9.25) 3(1.66) 5.88( -0.58 ~12.34)
W5 + 0 + B+t 36(2.79) 6(2.50) 16.67(4.49 ~28.84) 0(0.00) 0.00(0.00 ~0.00) 6(3.31) 16.67(4.49 ~28.84)
&t 1292(100.00)  240(100.00) 18. 58 (16. 46 ~20.70) 52(100.00) 4.02(0.00 ~9.36) 181(100.00)  14.01(8.95 ~19.07)
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Table 4 Comparison of clinical symptoms of diarrhea and vomiting in foodborne Norovirus positive cases in Jinan City from 2014 to 2016

- NoV Gl Gll
35 161 45 i /% 3 1) 4 i b/ % 5 151 45 &t/ %
3 ~4 k/d 67 27.92 26 50. 00 40 22.10
5~6k/d 93 38.75 13 25.00 77 42.54
[CRGEITRYN .
=7 &/d 80 33.33 13 25.00 64 35.36
/Nt 240 100. 00 52 100. 00 181 100. 00
0 k/d 168 70. 00 36 69.23 127 70. 17
1~2%k/d 34 14.17 9 17.31 25 13.81
MK 1 1 VR 3 ~4 k/d 30 12.50 5 9.62 23 12.71
=5 &k/d 8 3.33 2 3.85 6 3.31
I 240 100. 00 52 100. 00 181 100. 00
IKEEfE 225 93.75 48 92.31 170 93.92
S 8 AR oy d 4 1.67 0 0. 00 4 2.21
HAth 11 4.58 4 7.69 7 3.87
it 240 100. 00 52 100. 00 181 100. 00
27 B GI AN GIT IR A B {51 oA 20 37) 1
5 2014—2016 4 5 e T & U5 i W0 750 ) mT B R BR  Rh 2k
Table 5 Varieties of suspected exposed of food foodborne Norovirus in Jinan City from 2014 to 2016
R R iy p— o w . o _ o ,
NEC R BIE(% ) PHPER/ % (95% CT)  filEi(%)  BAMESR/ % (95% CI)  WililEi(%)  FRPERE/ % (95% CI)
A % P 254 48(20.00)  18.90(14.08 ~23.71) 11(21.15) 4.33(1.83 ~6.83)  34(18.78) 13.39(9.19 ~17.57)
K7 S R H ) 202 44(18.33)  21.78(16.09 ~27.47) 13(25.00) 6.44(3.05~9.82) 30(16.57) 14.85(9.95~19.76)
e K 262 36(15.00)  13.74(9.56 ~17.91) 0(0.00) 0.00(0.00 ~0.00)  36(19.89) 13.74(9.57 ~17.91)
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