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Figure 4. Enterovirus type 71’s subgenogroups
49 PCR products of EV71 were amplified and sequenced. Result showed 73.5% as
subgenotype C4, 6.1% as subgenotype C5 and 20.4 % as subgenotype BS
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Figure 5. Phylogenetic relationships of human enterovirus 71 (HEV71) strains
belonging to genogroup C
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Figure 6. Phylogenetic relationships of human enterovirus 71 (HEV71) strains
belonging to genogroup B and C

49 HEV-71 PCR products from 21 isolates and 28 clinical samples were sequenced. Result
showed 79.6 % belonging to genogroup C (Figure 3,4) with 73.5% of subgenogroup C4
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predominantly responsible for almost all HEV-71 infections in 2011 in the north of VN and
6.1%
(Figure4). However, the analysis of recent and previous HEV71 isolates in the Western

Pacific Region showed that several subgenogroups, B1, B2, B3, B4, C1, C2, C3 and C4 were

of subgenogroup C5, and 20.4% belonging to genogroupB, subgenogroup BS5

cocirculating in Australia, Malaysia, Singapore, Taiwan and Japan respectively.

Table 4. Ages distribution of 603 cases with HFMD confirmed as EV71 and other

enteroviruses
N N (1) () EV71 (+) VRDR khac
Age N(+)
tested VRPR N(+) % (+) | N %(+)
<1 97 62 10.3% 22 8.0% | 40 12.8%
1 329 | 232 38.5% 97 35.3% | 135 43.1%
2 261 | 183 30.3% 87 31.6% | 96 30.7%
3 103 57 9.5% 33 12.0% | 24 7.7%
4 37 22 3.6% 13 4.7% 9 2.9%
5 30 15 2.5% 7 2.5% 8 2.6%
6-30 39 20 3.3% 12 44% | 8 2.6%
No infn 16 12 2.0% 4 1.5% 8 2.6%
T 912 603 100% 275 100% 313 100%

DISTRIBUTION OF ENTEROVIRUSES FOLLOW AGES

45.0%
40.0%
35.0%
30.0%
25.0%
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0.0%

% POSITIVE

AGES

Figure 7, Ages distribution of 603 cases with HFMD confirmed as

enteroviruses
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Figure 8, Ages distribution of 275 cases with HFMD confirmed as enterovirus

TYPE 71

Figure 9, Ages distribution of 328 cases with HFMD confirmed as other

enteroviruses

Table 4 showed the results of HFMD following age group, the disease is highly concentrated
in children within 3 years, there is no difference of the incidence of diseases caused by

DISTRIBUTION OF OJHER ENTEROVIRUSES FOLLOW

B1
o2
o3
B4
@5
B 26
o NA

enterovirus type 71 (46.7%) and other enterovirus (53.3%) in each age group.

Table 5. Geographic distribution of hand, foot, and mouth disease cases

IT

Provinces

N-report

N-tested

)

Enteoviruses

% (+)
EVs

)
EV71

% ()

% (+)

1

LANG SON

662

2

1

0.2%

0

0,0

100,0
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2 | HUNG YEN 154 3 2 0.3% 0 0,0 2 100,0
3 | T,NGUYEN 224 6 2 0.3% 0 0,0 2 100,0
4 | LAICHAU 50 6 3 0.5% 2 66,7 1 33,3
5 | NGHE AN 561 10 4 0.7% 1 25,0 3 75,0
6 | SONLA 174 6 5 0.9% 5 100,0 0 0,0
7 | DIEN BIEN 28 10 6 1.0% 3 83,3 1 16,7
8 | THAIBINH 814 12 6 1.0% 1 16,7 5 83,3
9 | HANAM 270 16 7 1.2% 2 28,6 5 714
10 | CAOBANG 257 10 9 1.5% 1 11,1 8 88,9
11 | HA TINH 118 13 9 1.5% 1 11,1 8 88,9
12 | LAOCAI 88 10 9 1.5% 4 44.4 5 55,6
13 | YENBAI 495 11 9 1.5% 2 22,2 7 77.8
14 | NINH BINH 1,028 33 15 26% 1 6,7 14 93,3
15 | QUANG NINH 473 25 16 27% 2 12,5 14 87,5
16 | HA GIANG 285 33 20 3.4% 10 50,0 10 50,0
17 | NAM DINH 133 25 21 3.6% 9 42,9 12 57,1
18 | BAC CAN 380 31 22 3.7% 9 40,9 13 59,1
19 | VINH PHUC 872 38 23 3.9% 2 8,7 21 91,3
20 | HAIDUONG 536 45 24 41% 1 4,2 23 95,8
21 | BAC NINH 158 42 25 4.3% 11 44,0 14 56,0
22 | T, QUANG 561 24 26 4.4% 15 57,7 11 23
23 | PHU THO 967 77 31 5.3% 1 32 30 96,8
24 | THANH HOA 3,744 49 33 5.6% 25 75,8 8 24,2
25 | BAC GIANG 508 60 46 7.8% 8 17,4 38 82,6
26 | HAIPHONG 3,046 80 63 10.7% 56 88,9 7 11,1
27 | HANOI 1,579 116 70 11.9% 32 45,7 38 54,3
28 | HOA BINH 2,364 119 81 13.8% 69 85,2 12 14,8
Téng 20,529 912 588 275 46,8 313 53,2
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Figure 10. Geographic distribution of hand, foot, and mouth disease cases

The results showed 28/28 Northern provinces had HFMD cases. However, the HFMD cases
in delta area was higher than mountain area; 24/28 provinces with the co-circulation of EV71
and other EVs. One only province (Son La province) only detected EV71 and three provinces
(Hung Yen, Lang Son and Thai Nguyen province) only detected enterovirues
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Table 6. Geographic distribution of hand, foot, and mouth disease cases by EV71,
CAV-6 and CAV-16

% (+)/ % (+)/ % (+)/ % (+)/
PROVINCE EV71 CA16 CA6 Other EVs
BAC CAN 40.9% 9.1% 50.0% 0.0%
BAC GIANG 18.2% 22.7% 47 7% 9.1%
BAC NINH 50.0% 18.2% 22.7% 4.5%
CAO BANG 11.1% 88.9% 0.0% 0.0%
DIEN BIEN 83.3% 16.7% 0.0% 0.0%
HA GIANG 55.6% 0.0% 38.9% 5.6%
HA NAM 28.6% 42.9% 28.6% 0.0%
HA NOI 48.5% 20.6% 25.0% 2.9%
HA TINH 10.0% 0.0% 80.0% 0.0%
HAI DUONG 0.0% 56.5% 26.1% 17 4%
HAI PHONG 100.0% 0.0% 0.0% 0.0%
HOA BINH 93.3% 0.0% 4.0% 0.0%
HUNG YEN 0.0% 50.0% 50.0% 0.0%
LAl CHAU 40.0% 20.0% 0.0% 0.0%
LANG SON 0.0% 100.0% 0.0% 0.0%
LAO CAI 33.3% 50.0% 0.0% 16.7%
NAM PINH 42.9% 14.3% 42.9% 0.0%
NGHE AN 20.0% 20.0% 20.0% 0.0%
NINH BINH 7.7% 7.7% 69.2% 7.7%
PHU THO 3.3% 23.3% 46.7% 26.7%
QUANG NINH 13.3% 6.7% 73.3% 6.7%
SON LA 100.0% 0.0% 0.0% 0.0%
T. NGUYEN 0.0% 0.0% 100.0% 0.0%
T. QUANG 47 6% 0.0% 38.1% 9.5%
THAI BINH 14.3% 0.0% 85.7% 0.0%
THANH HOA 64.5% 12.9% 9.7% 3.2%
VINH PHUC 8.3% 79.2% 12.5% 0.0%
YEN BAI 33.3% 33.3% 33.3% 0.0%
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Figure 11. Geographic distribution of hand, foot, and mouth disease cases associated with
infection of human entérovirus 71, coxsackievirus A6 and coxsackievirus A6 in Northern
Vietnam, 2011.

After circulation of EV71 is CAV 6 and CAV 16. There are difference for circulating of
serotypes of Coxsackievirus-A in the northern provinces, some provinces with only

circulation of Coxsackievirus-A6 (Ha Tinh, Thai Nguyen, Ha Giang, Hoa Binh, Tuyen
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Quang), and some provinces have only Coxsackievirus A16 (Cao Bang, Dien Bien, Lai Chau,
Lang Son and Lao Cai), the remaining provinces have co-circulation of both Coxsackievirus-
A6 and CAV16
Some provinces detected Coxsackievirus A3 (Bac Giang), Coxsackievirus A10 (Bac Giang,
Lao Cai, Hai Duong, Phu Tho), Coxsackievirus A12 (Bac Giang, Phu Tho, Hanoi, Hai
Duong, Quang Ninh), Coxsackievirus A13 (Tuyen Quang), echovirus type 30 in Phu Tho and
Ninh Binh, Ha Giang, Bac Ninh; especially with appearance of enterovirus type 96 in Tuyen
Quang province.

Table 7. Geographic distribution of hand, foot, and mouth disease cases by EV71

subgenogroup

IT PROVINCE N-EV71 C4 C5 B5
1 BAC GIANG 2 1 1
2 BAC NINH 5 1 4
3 HA GIANG 4 4

4 HA NAM 1 1
5 HA NOI 6 6

6 HAI PHONG 6 6

7 HOA BINH 17 14 3
8 SON LA 1 1

9 THANH HOA 5 4 1

TT 47 36 2 9
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Figure 12. Geographic distribution of hand, foot, and mouth disease cases associated with
infection of subgenogroup/HEV-71, in Northern Vietnam, 2011.

46 EV71 from 9 provinces in the north of Viet Nam were sequenced and analyzed. Results
showed, they belonged to 2 genogroups with 3 subgenogroups B5, C4 and C5. Bac Ninh and
Hoa Binh province had co-circulation of 2 genogroups B and C with subgenogroup B5 and
C4; Bac Giang province had also co-circulation of 2 genogroups B and C with subgenogroup
B5 and CS5; Thanh Hoa province had circulation of genogroup C with 2 subgenogroups C4
and C5

DISCUSTION

Epidemiology of HFMD

HFMD was identified in northern Vietnam in 2011; HEV71, CVA16 and CA6 were also
identified throughout the year, EV71 was the predominant virus during this time, accounting
for 46% (275 cases) of HFMD compared to 54% (328 cases) for all other enteroviruses (table
1). After EV71 were CA6 and CA16, they were also the predominant viruses during this time,
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accounting for 53.9 % of HFMD compared to 31.3% for CVA6 and CA16 respectively (table
2).

Enteroviruses have circulated and caused HFMD outbreak in 2011 at all 28 northern

provinces (table 5 and figgue 9)
Molecular Epidemiology of HEV71

Phylogenetic analysis based on nucleotide sequence alignment of 18 representative strains
with the complete VP1 gene and 28 PCR products from clinical samples of HEV71 at 9
provinces of northern Vietnam. Result showed 2 genogroups that belonged to genogroup C
with 2 subgenogroups C4, C5 and genogroup B with subgenogroup BS5. Predominant EV71
strain in 2011 identified as subgenotype C4 during the HFMD outbreak of year and after
subgenotype C4 was subgenogroup B5. Subgenogroup C5 was sporadic

Genogroup C with subgenogroup C4 and C5 have emerged recently in Southeast Asia,
Viruses belonging to subgenogroup C4 were first identified in the People's Republic of China
in 1998 and again in 2000 before their identification in northern Vietnam in 2003 (only one
case), Furthermore, a new subgenogroup C5, circulated in northern Vietnam throughout
2008-2010 but decreased in 2011 and subgenogroup C4 reappeared and replaced for
subgenogroup C5, and a new genogroup ( genoproup B) with subgenogroup B5 appeared and
caused HFMD in 2011

With evidence of the ongoing evolution of new subgenogroup and appearance of new
genogroup similar to that observed for genogroup B HEV7I strains in Southeast Asia .
Furthermore, the year-round detection and circulation of multiple independent genetic
lineages of HEV71 suggested that this virus have circulated endemically within the human

population of northern Vietnam.

CONCLUSION

Research showed:

1. Hand, foot and mouth disease outbreak in 2011 was caused by enteroviruses. Enterovirus
EV71 is the main cause, accounting for 46.7% compared with 53.3% of other enteroviruses

In total of EVs confirmed, 46.9 % was HEV-71, 30.2% was CAV-6, 17.4% was CAV-16 and
the rest was other EVs
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2. Confirmed two genogroups (genogroup B and C) of HEV71 with 3 subgenogroups
containing 73.5% as subgenogroup C4, 6.1% as subgenogroup C5 and 204 % as
subgenogroup B5

3. Mainly age of disease was children within 3 years, there is difference of the incidence

caused by enterovirus type 71 (46.7%) and other enterovirus (53.3%) in each age group.

4. The disease occurred in all provinces of Vietnam north (delta and mountainous areas) with
co-circulation and cause disease of HEV-71 and CAV-6 and 16
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