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( Abstract )

Recent Clinical Research Trends on Combination Therapy of Eungyo-san
and Gwakbakharyung-tang (Yingiao-san and Huopuxialing-tang)
for Treating Hand-Foot-and-Mouth Disease in Children:
Focusing on Randomized Controlled Trials in China

Choi Boyun' - Kwon Suo' - Lee Jihong'”
' Department of Pediatrics, College of Korean Medicine, Daegu Haany University

Objectives
This study aimed to evaluate the effects of Eungyo-san and Gwakbakharyung-tang on Hand, Foot, and Mouth
diseases in children.

Methods
The Chinese National Knowledge Infrastructure was used to search for randomized controlled trials on Hand Foot
and Mouth disease in children.

Results

We identified nine randomized controlled trials (RCTs) that investigated the use of Eungyo-san and
Gwakbakharyung-tang, either alone or in combination with Western medicine, for the treatment of Hand, Foot, and
Mouth Disease in children. These studies found this approach to be more effective than Western medicine alone.

Conclusion

Eungyo-san and Gwakbakharyung-tang may be effective against Hand, Foot, and Mouth disease in children.
However, despite limitations such as insufficient reports of adverse events, the absence of well-designed randomized
controlled trials in other countries, regional bias, limitations in the types of Western treatments used, and the small
number of research subjects, this study remains meaningful. This study is significant because it analyzed RCTs
conducted in China, focusing on the combination therapy of Eungyo-san and Gwakbakharyung-tang, thereby
contributing to the establishment of an evidence base in this field.
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I . Introduction
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Figure 1. Flow chart of searching and article selection

Abbreviations: CNKI, China National Knowledge Infrastructure; n, number; RCT, Randomized controlled trial
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Table 1, Patients Characteristics
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Flrs:y:i;thor Sangﬂl/eé)&ze Duration of Illness (Mean) Age (Mean)
Zha'? 43 T: 1~4 d (2.6 d) T 1~5y 25y
(2008) (23/20) C1~3d (1.6 d C9m7yR4y)
Zhou'® 155
T,C: 4 m~5 y (241 + 148

2013) 78/77) NR m~5 y ( y)
Lai"” 92 NR T 4 m-45y (232 = 1.12 y)
(2016) (46/46) C3mdy (214 £ 1.02 y)
Zhou™ 86 T: 1~10 d (74 + 2.9 d) T: 04~5 y 2.6 = 0.8 y)
(2016) (43/43) C 1-8d (54 + 224 C 06~5y (38 = 04 y)
Li?" 124 T: 1~6d (42 = 1.3 d) T: 6m~5y (27 = 05y)
(2017) (62/62) C1~7d @&l + 14 d) CSmGy@8 =04y
Liv®? 106 T: 1~8 d (3.25 + 0.74 d) T: 5 m~5 y 341 = 0.82 y)
(2018) (53/53) C 1~7 d (286 + 0.69 d) C 6m-5y (364 + 1.08 y)
L™ 80 T: 1~4 d (248 + 1.28 d) T: 1~7 y (2.83 = 161 y)
(2020) (40/40) C 1~4d (253 « 134 d) C 26y (265 + 1.23 y)
Lu? 68 T: 2~6 d (421 = 1.02 d) T: 1~45 y 275 + 0.54 y)
(2021) (34/34) C1~7d @432 « 1.04 d) C: 05~5y 275 + 043 y)
Kang™ 72 NR T: 05~5.5 y (3.01 = 2.00 y)
(2022) (36/36) C 05~5y (294 + 1.86 y)

T, Treatment Group; C, Control Group; d, Days; y, Years; m, Months; NR, Not Reported



58 Running Head: Herbal Combination Therapy for Pediatric HFMD

o
K=}
<
2
ol
o
%
fir
2

T7F 138*0)Qtk (Table 2).

Toll 3 EAS0A 7P BAog &

H HIIAEE= & 88 (Total Effective Rate, TER)
olon, E ARk U9l 71 WA R ST 4 A

5 vk YAk AT} ATk Ba) ALgEc
% HRES 980 AolN B HgHow,
(HE @ + & EER 7/F A Th100%2
AR Tel} AL WA A1E WS 2
Aol g A, 4 B4 A ) F A Rel)
QAT vhh olsInt W] 714sA) et H A
Wzel Agto] T % owe] AT F gET )
A7) NG AR (Fever subsidence time)= H7 A EZ
Wkon A Aol BAAER EPEA 2o 19
Do) a7 thazsh AnTe) A% F AL vt
Rtk % el AT F GHH9) ATE U 7
(Hospitalization time) <, 4780 A= W A
21 A7 (Rash subsidence time)&, 430'%%022292] o=

I A4 AIZE (Blister subsidence time)= H7FX| 2

o2
o

o
o>

Table 2. Interventions of Studies
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Intervention
First Author -

(year) Methods Frequency f;;:nd;
Zhu'” T: Ribavirin 10~15 mg/kg + 10% Glucose IV inj. (QD) + SREIBRAEFNE 5 more than BID 6d
(2008) C: Ribavirin 10~15 mg/kg + 10% Glucose IV inj. (QD)
Zhou®  T: Ribavirin 10 mg/kg + 5% Glucose 100~250 ml IV inj (QD) + SREHIBAAFEFNE L5 D 6d
(2013) C: Ribavirin 10 mgkg + 5% Glucose 100~250 ml IV inj (QD)

Lai® T: Ribavirin 10 mg/kg + 5% Glucose 100~150 ml IV inj + SUEHEAFEFNE A TID 7d
(2016) C: Ribavirin 10 mg/kg + 5% Glucose 100~150 ml IV inj
Zhou T SUHIATERNESSY TID (850 4
(2016) C: Ribavirin 10 mg/kg + 0.9% NaCl 250 ml IV inj (QD) BID (&AM %5

L T: Ribavirin 10 mg/kg + 0.9% NaCl 250 ml IV inj (QD) + SHEICATEFINE 455 D 6 d
(2017) C: Ribavirin 10 mg/kg + 0.9% NaCl 250 ml IV inj (QD)

Liu™ T: Ribavirin 10 mg/kg + 5% Glucose 100~250 ml IV inj (QD) + SRUHEAFEFNI A D 74
(2018) C: Ribavirin 10 mgkg + 5% Glucose 100~250 ml IV inj (QD)

L® T: Ribavirin 10~15 mg/kg + 10% Glucose IV inj. (QD) + SREHERAFEANE 555 QD 24
(2020) C: Ribavirin 10~15 mg/kg + 10% Glucose IV inj. (QD)

Lu® T: SUHRAFEANE S BID (5% NR
(2021) C: Ribavirin 10 mg/kg + 0.9% NaCl 250 ml TID GEAMNE %)
Kang™  T: SUHBAERELSS D 6d
(2022) C: Ribavirin 10~15 mg/kg + 5% Glucose IV inj (BID)

T, Treatment Group; C, Control Group; IV, Intravenous; Inj, Injection; d, days; QD, once a day; BID, twice a day; TID, three times a day; NR,

Not Reported
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Table 3. Results, Adverse Events and Complication
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First Author

Outcome Measure
(year)

Adverse Events &

Result & P value L.
Complications

1) Total Effective Rate (%)

1) T (95.6) > C (65.0), P

Zhu'” 2) Fever Subsidence Time (d) DT @1 =08 <C@B6 =14, P C: Complications of lung
(2008) 3) Rash Subsidence Timd (d) 3) T @O0 = 09) < C (6.1 = 1.6), P infection (2 cases)
4) Hospitalization Time (d) 4) T 4.0 1.1) < C (6.1 = 1.95), P’
Zhou® 1) Total Effective Rate (%) 1) T (97.44) > C (76.92), P* Not serious
2013) 2) Fever Subsidence Time (d) 2) T (212 + 0.85) < C (3.63 + 1.38), P* adverse Events
3) Rash Subsidence Time (d) 3) T (4.02 + 0.93) < C (612 + 1.59), P* ’
Lai® 1) Total Effective Rate (%) 1) T (96.0) > C (78.0), P*
2016) 2) Fever Subsidence Time (d) 2) T (.11 + 0.75) < C 3.71 + 142), P* NR
3) Blister Subsidence Time (d) 3) T (401 + 0.89) < C (6.21 = 1.44), pt
1) Total Effective Rate (%) 1) T (97.7) > C (72.1), P*
2) Blister Subsidence Time (d) )T @3 = 05) < C(62 =+ 1.7), P*
Zhou™  3) Fever Subsidence Time (d) 3) T2 + 08 < C @41 = 14), P
(2016) 4) Hospitalization Time (d) 4 T 66 + 13) < C 84 + 35), P NR
5) Neutrophil Fraction (%) 5) T (713 + 12.8) < C (862 + 16.5), P*
6) Fasting Blood Glucose (mmol/L) 6) T (7.0 + 14) < C (86 + 32), P"
1) Total Effective Rate (%) 1) T (96.77) > C (80.65), P*
L™ 2) Fever Subsidence Time (d) 2) T (226 + 076) < C 3.82 + 1.04), P*
(2017) 3) Rash Subsidence Time (d) 3) T (397 + 1.15) < C (635 + 1.62), P* NR
4) Hospitalization Time (d) 4) T (6.58 1.32) < C (8.74 + 1.82), p*
1) Total Effective Rate (%) 1) T (96.22) > C (79.25), P*
2) Fever Subsidence Time (d) 2) T (212 + 0.76) < C (418 + 1.16)
Liv”®  3) Blister Subsidence Time (d) 3) T (4.26 + 0.95) < C (617 + 1.72), P* R
(2018) 4) Hospitalization Time (d) 4) T (645 = 1.25) < C 851 = 1.39), P"
5) Neutrophil Fraction (%) 5) T (7142 + 12.76) < C (86.31 + 11.58), P*
6) Fasting Blood Glucose (mmol/L) 6) T (7.15 + 1.39) < C (872 + 3.17), P*
1) Total Effective Rate (%) DT (95.0) > C (77.5), P*
L™ 2) Fever Subsidence Time (d) 2) T (210 + 0.85) < C 3.62 + 145), P*
(2020) 3) Rash Subsidence Time (d) 3) T (4.02 + 092) < C (6.19 = 1.64), p* NR
4) Hospitalization Time (d) 4 T 4.02 = 1.16) < C (6.14 = 1.52), P"
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First Author

Outcome Measure

(year)

Adverse Events &

Result & P value .o
Complications

1) Total Effective Rate (%)
L® 2) Blister Subsidence Time (d)
(2021) 3) Fever Subsidence Time (d)
4) Hospitalization Time (d)

T: Diarrhea (1 case)
C: Diarrhea (3 cases),
Rash (2 cases),
Anemia (3 cases)

1) T (97.06) > C (7647), P*

2) T (402 + 1.14) < C (625 + 1.33), P*
3) T 217 + 042) < C (432 + 1.21), P*
4) T (605 = 1.21) < C (829 + 1.45), P*

+

Leukopenia (1 case)

1) Total Effective Rate (%)

Kanglﬁ)

2) Symptom Disappearance Time (d)
(2022)  3) Symptom Score after Treatment (point) 3) T (0.46 + 0.11C) < C (1.65 + 0.547C), P*

1) T (97.22) > C (83.33), P*
2) T (2~4d (.05 + 0.94d) < C (2~6d (3.86 + 1.34d)), P’

4) Body Temperature after Treatment (‘C) 4) T (37.01 + 0.12) < C (37.76 + 0.14), P

T, Treatment Group; C, Control Group; NR, Not Reported [ p<0.01, *: p<0.05, "+ p=0.038]

Table 4, Composition and Formulation of Herbal Medicine

First Auth
16t Author Herbal Medicine

(Year)

Dosase Form

Composition of Herbal Medicine

Zha'? SREEE

Granule

COO® R

a7

Decoction

Lonicerae Flos (4:5{F), Forsythiae Fructus (28, Menthae Herba (781, Cicache Periostracum
(WY, Agastachis Herba (8575), Bupatorii Herba (fili), Pinelliae Rhizoma (F4°5), Coicis
Semen (AEEED), Glycyrrhizae Radix et Rhizoma (H#) 5

Zhou'

Granule

(2013)

Decoction

Lonicerac Flos (%38R4E) 50 g, Forsythiae Fructus GHZH) 50 g, Agastachis Herba (FE7) 6
g, Bupatorii Herba (fli#) 10 g, Pinelliae Rhizoma (B42H) 4. 5 g, Menthae Herba (7H4i)
30 g, Cicadae Periostracum (385 7.5 g, Coicis Semen (E351170) 12 g, Glycyrrhizae Radix
et Rhizoma (H#) 25 g

Eis e

]_z_il())

Granule

(20106)

AR

Decoction

Pinelliae Rhizoma (F5) 3 g, Lonicerae Flos (%8R4 6 g, Glycyrrhizae Radix et Rhizoma
(H*) 2 g, Porsythiae Fructus GH#) 4 g, Arctii Fructus (4F35F) 4 g, Menthae Herba
(H#AT) 3 g, Coicis Semen (E L) 6 g, Agastachis Herba (FE75) 6 g, Magnoliae Cortex
(JEFD 5 g, Polyporus (1R%5) 6 g

- For persistent fever, add Puerariae Radix (354R) and Bupleuri Radix (5&#H).

- For cough, add Armeniacae Semen (/=) and Platycodonis Radix (f5f5f).

- For abdominal distension, add Aurantii Fructus Immaturus (F4%%) and Amomi Fructus
Rotundus ([ 75%).

- For diarrhea, add Polyporus (J&%5).

- For thirst, add Trichosanthes Kirilowii (KAE#5) and Phragmitis Rhizoma (AR

- For pruritus, add Cicadidae (BfE).

e
Zhou™

Granule

Manufacturer: EMMIEfg IS8T BEZ ], 4 it F 752020281

The exact composition and amount of the medicinal ingredients is not written in the
literature

(2016)

B

Decoction

Lonicerae Flos (438RA), Menthae Herba (7#4r}), Agastachis Herba (FE75), Forsythiae Fructus
(#34), Pinelliae Rhizoma (¥4 %), Glycyrrhizae Radix et Rhizoma (1 %), Eupatorii
Herba (fiili), Coicis Semen (A= E7)

AL

Li??

Granule

Manufacturer: [BISHET : 752020281

The exact composition and amount of the medicinal ingredients is not written in the
literature

(2017)

Decoction

Forsythiae Fructus (#33)) 50 g, Lonicerae Flos (£:84£) 50 g, Menthae Herba (7#4i)
30 g, Glycyrrhizae Radix et Rhizoma (H#) 25 g Coicis Semen ({7 12

g, Euparorii Herba (fil#]) 10 g, Cicadae Periostracum (¥§if) 7.5 g, Agastachis Herba
(#7) 6 g, Pinelliae Rhizoma (A H) 45 g %

22)

Liu

Granule

Manufacturer: JEFHEM = UEEEA TRANE], BIERET 211021205,

The exact composition and amount of the medicinal ingredients is not written in the literature

(2018)

i
=
R
Bt
§o

Decoction

Agastachis Herba (fE75) 6 g, Lonicerae Flos (4:8{) 50 g, Pinelliae Rhizoma (FK) 4.5 g,
Menthae Herba (741 30 g, Glycyrrhizae Radix et Rhizoma (H%) 25 g, Goicis Semen GEIZ{ ™)
12 g, Eupatorii Herba (fili) 10 g, Forsythiae Fructus GE3H) 50 g
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First Author

Herbal Medicine Dosase Form
(Year)

Composition of Herbal Medicine

SREHIEL Granule

Lonicerae Flos (4-8R1E), Menthae Herba (), Glycyrrhizae Radix et Rhizoma ( H ),

Lu® Forsythiae Fructus (3#3)), Cicadae Periostracum (Mfilfi), Agastachis Herba (FE75) 55

(2020)

EANE G Decoction

- The medication was administered appropriately according to the patient's actual situation.

Manufacturer: i

SREHIEL Granule

B B 2 W [ 8 i T 252020075

The exact composition and amount of the medicinal ingredients is not written in the

L literature

(2021) Lonicerae Flos (4:87E) 50 g, Eupatorii Herba (fi\BH) 10 g, Agastachis Herba (FE%) 6

Decoction

g, Coicis Semen (F1J{™) 12 g, Menthae Herba (i#4i) 30 g, Cicadae Periostracum (48H57)

7.5 g, Glycyrrhizae Radix et Rhizoma (HE) 25 g, Forsythiae Fructus (GH3) S0 g, Pinelliae
Rhizoma (4 H) 45 g

Manufacturer: [ZEFEEIAAER] 45 A IR 2y ®), 4iE30E S5 S8 S H19993467
Lonicerae Flos (538R1E) 6 g, Arctii Fructus (ZF35F) 4 g, Forsythiae Fructus (HL3H) 4
g, Glycyrrhizae Radix et Rhizoma (H%) 2 g, Menthae Herba (#fi) 3 g

SREEL Granule

Kangzi)
(2022)

- For children with diarrhea, add Polyporus FEZ).
- For children with thirst, add Trichosanthes Kirilowii (FA¢4%) and Phragmitis Rhizoma (R
- For children with skin pruritus, add Cicadidae (H5il57).

- For children with abdominal distension, add Aurantii Fructus Immaturus (FH5%%) and
Amomi Fructus Rotundus ([ Z5E).

Decoction

Polyporus (fK%5) 6 g, Agastachis Herba (7E

7% 6 g, Magnoliae Cortex (54D 5 g, Pinelliae

Rhizoma (4FX) 3 g, Coicis Semen (GEL1T) 6 g

IV. Discussion
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