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Hand-Foot-Mouth Disease Related to Enterovirus 71
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| Abstract |

and -foot- mouth disease (HFMD), one of the more distinctive rash syndromes, is most

frequently caused by coxsackievirus A16, but can also be caused by enterovirus 71 (EV71)
and other coxsackieviruses. Recently, there have been large outbreaks of simple, neurologically
complicated and even fatal HFMD caused by EV71 in Western Pacific Area. However, in the
Republic of Korea, despite its location in EV71 endemic Western Pacific Area, published reports
on HFMD with EV71 are rare and there are no published reports on fatal cases. After the first
fatal case of HFMD caused by EV71 announced in May 2009, much more cases of
neurologically complicated HFMD have been announced. Even now, physician’s increased
awareness about the seriousness of HFMD, viral surveillance and early warning system of
HFMD, and early detection and proper management of potentially life threatening HFMD caused
by EV71 are required in the Republic of Korea, as in the neighboring countries.
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Table 1. Subgenogroup classification based on the VP1 and VP4

regions*
VP1 VP4 Representative strain
A A (BrCr) BrCr-USA-70
B1 B1(A-1) Nagoya-JPN-73
B2 B2 (A-2) 7423-USA-87
B3 B3 (A-2) SK-EV006-SAR-97
B4 B4 (A-2) C7-Osaka-JPN-97
C1 C1(B-1) 0195-USA-87
Cc2 C2 (B-1) 1095-JPN-97
C3 C3(B-1) 003-KOR-00
C4 C4(B-2) SHZH-CHN-98

* Adapted from reference (9).
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Figure 1. The phylogenetic analysis based on VP1 gene of enterovirus 71(EV71) circulating in
Korea, 2009*.
Two genetic clusters were detected from patients with serious infection induced by
EV71 in Korea. EV71 strain detected from first case showing acute flaccid paralysis in
2009 belonged to genotype C1 corresponding to Korea strain detected in 2001.
Genotype Cda were detected in five cases with serious infections including an
expired case with EV71 in 2009, which had 98% homology with Chinese strains
circulating in 2008 based on VP1 sequences of EV71.

* Adapted from reference (8).
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Figure 2. Number of cases and outcome of severe hand-foot-and mouth disease and
herpangina in Taiwan from the week of February 15, 1998 through the week of
December 20, 1998*.

;l'l—C Cla o]_ﬁg o]giE}(Figure 1)(8).

O)FE Mg, A7 AAE TAHR A S F

888 =mttolziA 7101 23t 2=

29| S-S flel| 88719 A
7} A Elo] Aol 3t 2
Tt oJahed ol FAlEe] A
oll”l EV710] 6771, 1 9] guto]
227t 871 AEE e, o] T
72718 FAAE Aol ¢uH
A=Hl EV719] Cda o} o] 5271
(72.2%) 22 7V 2 HIEE B
SAeH(Table 2)(RE3F 2s).
& s Tl A
A S Bol=l, 10497t
it FE B AR
(sentinel surveil-lance system)
o oshd A7 S FW
She Al e v st
6ol 717 wol A s ot

(Figure 2)(3, 14).

ot AMall el vrehtr,

%
T ol 71 wol Ay,

E3hue] g o] B 37 mme] 7|2 F2
£l ol ehht, Eutet whjetel deple



Hand-Foot-Mouth Disease Related to Enterovirus 71

Table 2. Types of enteroviruses of neurologically complicated hand-foot-and mouth disease in Republic of Korea from April 22, 2009 to

July 24, 2009*

Result of RT-PCR Cases Result of genetic sequencing Cases

Enterovirus 71 67 Enterovirus 71 C4a 52 (72.2%)

Other enteroviruses 8 Enterovirus 71 C1 2(2.8%)

Negative 12 Enterovirus 71 untypable 10 (13.9%)

Pending 1 Coxsackievirus A2 2(2.8%)
Coxsackievirus B1 4 (5.6%)
Enterovirus untypable 2 (4.2%)
Pending 3

The total cases 88 The total cases 75

* Unpublished data from Division of Enteric and Hepatitis Viruses, National Institute of Health, Korea Centers for Disease Control and Prevention.

Table 3. Various clinical syndromes during the 1998 enterovirus 71 epidemic in Taiwan*

All patients Patients infected with EV71" Patients infected with
Clinical syndrome (n =96) (n=78) other enteroviruses
(n=18)

Encephalitis 67 58 9

Alone 39 30 9

With pulmonary edema 25 25 0

With myocarditis 2 2 0

With acute flaccid paralysis 1 1 0

Aseptic meningitis 11 5 6
Pulmonary edema/hemorrhagea 10 9 1
Acute flaccid paralysis 1 1 0
Myocarditis 1 1 0
Other 6 4 2

TEV7 : enterovirus 71
* Adapted from reference (17).
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Figure 3. Number of severe hand-foot-and mouth disease and herpan-
gina in Taiwan, 1998 - 2006 (Adapted from reference 14).
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Figure 4. Age distribution of patients with neurologically compli-
cated hand-foot-and mouth disease and herpangina in
Republic of Korea from April 22, 2009 through July 24, 2009.
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patitis Viruses, National Institute of Health, Korea Cen-
ters for Disease Control and Prevention)
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Table 4. Clinical course of enterovirus 71 infection*

Hand-Foot-Mouth Disease Related to Enterovirus 71 = o

Clinical stage

Sign and symptoms

Stage 1: Onset

Stage 2: Encephalomyelitis

Stage 3: Autonomic nervous system
dysfunction

Stage 4 Pulmonary edema

Hand-foot-mouth disease, herpangina, fever
Limb weakness, lethargy, headache, vomiting, upward gaze, seizure
Neurogenic bladder, paralytic ileus, insomnia, profuse sweating,

hyperglycemia, leukocytosis, tachycardia

Tachypnea, hypoxia, shock

* Adapted from reference (18).

Table 5. Factors significantly associated with pulmonary edema$

Risk factors Pulmonary CNS involvement Odds ratio
edema without pulmonary (95% Cl) pt
(n=11) edema (n=38)

Hyperglycaemia* 9 (82%) 4(11%) 38(6~211) 0.001*
Leucocytosis’ 9 (82%) 12 (32%) 9.7(2.9~33.6) 0.003
Upper limb weakness 4 (36%) 4(11%) 4.9(2.6~9.2) 0.04*
Lower limb weakness 7 (64%) 11 (29%) 43(2.0~92) 0.04

* Blood glucose > 8.3 mmol/L on admission.

T White blood cell count >1 7,500/uL on admission.

* pvalues were obtained by Fisher's exact test.

§ Adapted from reference (18).

Table 6. Factors significantly associated with central nervous system involvement without pulmonary edema 8,
Risk factors CNS No Odds ratio

involvement complications (95% Cl) p
(n=38) edema (n = 105)

Fever 38 (100%) 93 (89%) Infinite 0.03
Fever > 3 days 34 (89%) 70 (67%) 3(1.4~12.0) 0.007
Peak body temperature > 39°C 27 (71%) 51 (49%) 6(1.2~5.8) 0.02
Headache 8(21%) 7 (7%) 7 (1.3~11.0) 0.01
Lethargy 20 (53%) 10 (10%) 10.6 (4.3~26.0) 0.001
Vomiting 22 (58%) 33 (31%) 0(1.4~6.7) 0.004
Seizure 6 (16%) 2 (2%) 7 (1.9~50.0) 0.001*
Hyperglycemia* 4 (11%) 0 Infinite 0.001*
Leucocytosis' 12 (32%) 18 (17%) 2.2 (0.9~5.2) 0.06

* Blood glucose > 8.3 mmol/L on admission.

T\White blood cell count >1 7,500/uL on admission.

* Pvalues were obtained by Fisher's exact test.
$ Adapted from reference (18).
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