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Efficacy of Combination Treatment of Herbal Medicine and Western Medicine
for the Treatment of Type 1 Diabetes in children :
Systemic Review and Meta-analysis
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*Department of Ophthalmology, Otolaryngology & Dermatology, College of Korean Medicine, Woosuk University
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Objectives
The purpose of this study is to investigate the clinical studies on the effect of herbal medicine in type 1 diabetes
in children and to seek better approach of herbal medicine to treat type 1 diabetes in children.

Methods
This study researched randomized controlled trials through various databases in the world about herbal medicine
treatments in type 1 diabetes in children.

Results

10 out of 337 studies were selected and analyzed. All studies were conducted in China. All studies were using
herbal medicines, as an adjunctive treatment to the main regimen. As a result, the integrated Chinese medicine and
western medicine lowered FPG by -1.56 mmol/L and 2hPG by -1.94 mmol/L on average, respectively. The HbAlc
also decreased by -1.11% in the treatment group compared to the control group. Total efficacy of the treatment
was 1.21 times more effective in the treatment group than in the control group.

Conclusions

Based on the results of the studies, it seems that the herbal medicine for the treatment of type 1 diabetes in
children will be effective as a combination with conventional medicines. Further research is needed to prove the
findings of this observatoional studies.
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II. Materials & Methods
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337 studies initially identified
except duplication
studies excluded
for title and abstract

- Not Human
»{- Not Diabetes in children

35 studies evaluated in detail
studies excluded of

- Not RCT (n=17)

- About Polyuria (n=1)

- About other symtoms of
diabetic children (n=5)

- About Type 2 diabetes
in children (n=2)

10 studies included
in this review

Fig. 1. Flow chart of study selection process
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II. Result
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BB =t A A FHEEES SAAT 2
ATt F FEESS ANS He
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Zhel] 238, A, 013717t 9l X5 A FPG, 2hPG 59
Eo|A] & Zo)7t glo] A= Hlal rhssithal I
Ho] BF low lisk® H7}89tH (Fig. 2, Fig. 3)
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Blinding of outcome assessment (detection bias) |

Incomplete outcome data (attrition bias)
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Other bias
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.an risk of bias DUnclearrisk of hias .High risk of bias

Fig. 2. Risk of bias graph.
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6. HIERZA]
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=7 gk

AR A} 2| 2ol

Tes
?If}‘lbﬂr %@-"4 Hé%ili%
oFeF =X g HT FFE80] 1.218 (95% CI: 1.14,
1.29, p<0.00001) B] =3ko BAIZ o2 {25191
F=0%22 37k o]dAL

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2014 Gao K58 1.02 a0 895 1.05 a0 15.2% -237[2.78 -1.96] -
2015 Hao 67 24 23 9 25 23 1.2% -230[3.72,-0.88]
2016 Li 647 113 34 842 1.09 34 9.0% -205[-2.458 -14532] -
2016 Luao 715 1 44 817 1.38 44 9.9% -1.02[1.52 -0452] -
2016 Ma 659 1.01 35 FHE 1.04 35 10.49% -1.37 [1.85,-0.89] —_
2016 Shen K54 1.09 O 889 112 B0 16.0% -2.35[2.75 -1.945] —
2016 ¥u 6.71 232 40 882 273 40 2% -221[-3.30,-1132]
2017 Jiang 46 04 36 52 1.2 36 147% -0B0[1.01,-019] -
2017 Tong 7.03 1.08 45 784 1.23 42 10.4% -0.81[-1.30,-0.33] -
2018 Zhao 43 08 30 56 1.1 30 10.6% -1.30[1.79,-0.81] -
Total (95% CI) 3ar 394 100.0% -1.56 [-1.71, -1.40] +
Heterogeneity: Chi®= 72.23, df = 8 (P = 0.00001); F= 88% 3 + ; ! !
Testfor overall effect £=19.27 (P = 0.00001) Favours [experimental] Favours [control]
Fig. 4. Results of meta—analysis for the fast plasma glucose (FPG)
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2014 Gao 811 225 a0 10895 3.28 a0 5.3% -284[-394 -1.74] -
2015 Hao 9.1 3.2 23 124 3.3 23 1.8% -300[-488-1132]
2016 Li 219 1.25 24 1046 118 24 19.2% -2.27 [-2.85 -1.69)] —
2016 Luao 862 206 44 11485 1.9 44 9.3% -333[416,-2.50] -
2016 Ma 812 226 35 1084 327 34 37 -282[414 -1.50] -
2016 Shen 8.1 2.08 6O 1087 214 B0 11.2% -2.77[-3.583 -2.01] -
2016 >u 951 2m 40 11.83 371 40 3.7%  -2.32[3.63 -1.01] e
2017 Jdiang 74 14 36 83 18 36 13.3% -090[-1.59, -0.21] -
2017 Tong 8563 1.54 45 471 1.32 42 1F7.7% -1.08[-1.68 -0.48] —_—
2018 Zhao 7.3 1.2 30 8.5 1.4 30 14.7% -1.20[-1.86,-0.54] -
Total (95% CI) 3ar 394 100.0% -1.94[-2.19, -1.69] L
Heterogeneity: Chi®= 43.84, df= 9 (P = 0.00001); "= 78% 4 * b % ]

Testfor overall effect: Z=15.03 (P = 0.00001)

Favours [experimental]

Fig. 5. Results of meta—analysis for the 2—hours postload glucose level (2hPG)

Favours [contral]

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup __Events _ Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2014 Gao 49 a0 41 50 18.2% 1.20[1.04,1.37] —=
2076 Li 3z 34 26 34 11.6% 1.23[1.00,1.51] —
2016 Ma 32 a5 26 35 11.6% 1.23[0.99,1.53] T
2016 Shen 59 60 49 60 21.8% 1.20[1.06, 1.36] -
2016 ¥u 3g 40 30 40 13.3% 1.27 [1.04,1.54] I
2017 Jiang 35 36 31 36 13.8% 1.13[0.98, 1.30] =
2018 Zhao 28 an 22 30 9.8% 1.27 [1.01,1.61] —
Total (95% Cl) 285 285 100.0%  1.21[1.14,1.29] *
Total events 273 225
Heterogeneity: Chi®=1.43, df= 6 (P = 0.963; F= 0% In S n=5 2

Testfor overall effect: £= 5.88 (P = 0.00001)

Fig. 6. Results of meta—analysis for the total effective rate (TER)

Favours [experimental]

Favours [control]
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI
2015 Hao 7118 23 79 189 23 39% -080[1.87,027 ~
2016 Li BF 08 3 74 08 34 270% -0.70F1.10,-0.200 —
2016 Luo 615 1.21 44 543 1.4 44 148% -228[2.83,-1.73] —
2017 Jiang 741 087 36 836 106 36 22.0% -0.95[1.40,-0.50] -
2017 Tong 621 1.34 45 T4E 126 42 14.8% -1.25[1.80,-0.70] —
2018 Zhao 74 087 30 833 1.01 30 17.6% -0.93[1.43,-0.43) —
Total (95% CI) 212 209 100.0% -1.11[-1.32, -0.90] *
Heterogeneity: Chi*= 23.09, df= 5 (P = 0.0003); F= 78% 4 2 5 2 4

Testfor overall effect Z=10.38 (P = 0.00001}

Fig. 7. Results of meta—analysis for the HbAlc

@ HbAlc ¥ (n=6 Fig. 7)
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Tabel 2. Constituent of Herbal Medicine of Treatment Group

First Author
(Year)

Herbal medicine

Gao HPY
(2014)

1) deficiency of Kidney yin - modified yugmijihwanghwan GSBRHE U

Rehmanniae Radix ("EMF), Amomi Fructus WYZ), Rebmanniae Radix Preparata (M), Corni Fructus (\LIZEHL), Montan
Cortex Radicis WPV, Alismatis Rhizoma GEEIR), Hoelen (1R%5), Schisandrae Frutus (fLET)

2) Heat on Pulmonary and lung, Deficiency of body fluid

Gypsum (1 ‘B), Lonicerae (44R1E), Rebmanniae Radix (“EHITE), Adenophorae Radlix W39, Liriopis Tuber (5[40, Polygonati
Odorati Rhizoma (BT, Glycyrrhizae Radix (HEL), Amomi Fructus W), Trichosanthis Radix CRAEED), Coptidis Rhbizoma
(FESH), Anemarrbenae Rhizoma (B}

Hzo YR
(2015)

Ogacktang (EH5)
Aviae Miltiorrhizae Radix (FY59), Astragali Radix (¥5IC), Puerariae Radix (G&IR), Schisandrae Frutus (KT, Dioscoreae
Rhizoma (11%), Galli Stomachichum Corinm (GG, Trichosanthis Radix (RAEKD), Enonymus Alatus (AN

1
(2016)

1) deficiency of Kidney yin - modified yugmijihwanghwan GNERHE U

Rebmanniae Radix (M), Amomi Fructus B7), Rebmanniae Radix Preparata (PIF), Corni Fructus (\LIFH), Moutan
Cortex Radicis BPFZ), Alismatis Rhizoma (S58), Hoelen (1K%Y, Schisandrae Frutus (FLET)

2) Heat on Pulmonary and lung, Deficiency of body fluid

Gypsum (438), Lonicerae (G8RAE), Rebmanniae Radix ("EHUEE), Adenophorae Radix (I525), Liriopis Tuber (B5['12%), Polygonati
Odorati Rhizoma (ENY), Glycyrrbizae Radix (H5), Amomi Fructus FMZ), Trichosanthis Radix (RACKD), Coptidis Rhizoma
CGESH), Anemarrhenae Rhizoma (FIFR)

Luo W?
(2016)

Jauigangdangeum (E BEEHERK)

Alviae Miltiorvhizae Radix (FY29), Astragali Radix (F1X), Puerariae Radix (%A, Dioscoreae Rhizoma (11Z58), Mori Cortex
Radidus (REAK), Ginseng Radix (N2, Polygonati Rhizoma (FXd), Scrophulariae (325), Dioscoreae Rhizoma (11155,
Rehmanniae Radix ("EME), Corni Fructus (W), Coptidis Rhbizoma (FH),

Ma 119
(2016)

1) deficiency of Kidney yin - modified yugmijihwanghwan GSBRHZE SN

Rebmanniae Radix ("EMIK), Amomi Fructus W), Rebmanniae Radix Preparata IHMITE), Corni Fructus (\UZEB), Moutan
Cortex Radicis WPYEZ), Alismatis Rhizoma GSEI8), Hoelen (1K%5), Schisandrae Frutus (FLWET)

2) Heat on Pulmonary and lung, Deficiency of body fluid

Gypsum (1), Lonicerae (5RAE), Rebmanniae Radix ("EMIF), Adenophorae Radix (1559, Liriopis Tuber (B575%), Polygonati
Odorati Rhizoma (ENY), Glycyrrbizae Radix (K8, Amomi Fructus WM7), Trichosanthis Radix CRACKD), Coptidis Rhizoma
(GEGH), Anemarrhenae Rhizoma (FIEE)

Shen JBY
(2016)

1) deficiency of Kidney yin - modified yugmijihwanghwan GSBRHE U

Rebmanniae Radix ("EMFT), Amomi Fructus WMZ), Rebmanniae Radix Preparata (M), Corni Fructus (\WZEB), Montan
Cortex Radicis V), Alismatis Rhbizoma GZE8), Hoelen (ARZS), Schisandrae Frutus (TLET)

2) Heat on Pulmonary and lung, Deficiency of body fluid

Gypsum (58, Lonicerae (8RAE), Rebmanniae Radix ("EHUTEE), Adenophorae Radix (1529, Liriopis Tuber (B5114%), Polygonati
Odorati Rhizoma (ENY), Glycyrrbizae Radix (H5), Amomi Fructus FMZ), Trichosanthis Radix (RACKD), Coptidis Rhizoma
(FESH), Anemarrbenae Rhizoma (B}

Xu LY?
(2016)

Ogacktang (EH5)
alviae Miltiorrhizae Radix (F15%), Astragali Radix (), Puerariae Radix (KR, Schisandrae Frutus (TR, Dioscoreae
Rhizoma (11138), Galli Stomachichum Corium GBNA), Trichosanthis Radix (RAEKDY), Enonymus Alatus (BFiAD)

Jiang DS
(2017)

Gangdangbang (i /)
Alviae Miltiorvhizae Radix (F¥59), Astragali Radix (G5IC), Caraganae Radix (BWEL), Trichosanthis Radix (RACKD),
Polygonati Rhizoma (¥K), Puerariae Radix (WK, Rhei Rhizoma (K¥), Enonymus Alatus (FBHiAA)

Tong D
(2017)

Jaeumbang (ERET7)

Alviae Miltiorrhizae Radix (Y29, Astragali Radix (351%), Puerariae Radix CeAR), Dioscoreae Rbizoma (11138), Corni Fructus
(ILIZEH%), Moutan Cortex Radicis (HF+E7), Rebmanniae Radix Preparata (BAMUE), Schisandrae Frutus (LK), Anemarrhenae
Rhizoma KB, Citri Pericarpium (BREZ), Zizyphi Spinosae Semen (HEHAT)

Zhao Y™
(2018)

Alviae Miltiorrhizae Radix (Y29, Astragali Radix (FIX), Caraganae Radix (BVWER), Trichosanthis Radix (FRAEKD),
Polygonati Rhizoma (BEXS), Puerariae Radix (WA, Rhei Rhizoma (K3%), Enonymus Alatus (LKA

BT} E]E B Aol A f AR Ao A Al RS i Al7le B3 Zeth 7 AR '

oA B2 A

= AR A, KAER S2 e 2 2ot 19 o] A5 [RiEAS] ezt o

= B flilze] S8 A7 fASeltt 13| w2 ojm, o] wj jAfEEe] A 27t AT} & Aolet A
M S5 APA|RE Sk R ILHEES] ok 1ok 1k o S el el B3 oY AT FolAE 1
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Table 3. Frequency of Medical Herbs Composing Herbal Medicine

Frequency Herb
9 Rebmanniae Radix ("FHITE)
8 Amomi Fructus W), Trichosanthis Radix (RAEKD
7 Schisandrae Frutus (FLET)
6 Corni Fructus (5B, Alviae Miltiorrhizae Radix (FY29), Astragali Radix (¥15), Puerariae Radix (IR
b) Rebhmanniae Radix Preparata (BAHMITE), Moutan Cortex Radicis (BFFER), Coptidis Rhizoma GEGH), Anemarrbenae Rhizoma (KT

Alismatis Rhizoma (SE5), Hoelen (1R%5), Gypsum (f1 B), Lonicerae (5534E), Glycyrrhizae Radix (HE), Adenophorae Radix 555,

4 . - -
Liriopis Tuber (B[12%), Polygonati Odorati Rhizoma (EN7), Dioscoreae Rhizoma (111248, Enonymus Alatus (JAFiAA)

3 Polygonati Rhizoma (¥

2 Rhei Rhizoma (K3F), Galli Stomachichum Corium ($5N%), Caraganae Radix (‘BNEE)

(BB,

Ginseng Radix (N, Mori Cortex Radidus (FHK), Scrophulariae (%29, Citri Pericarpinm (BREZ), Zizyphi Spinosae Semen

Table 4. Classification of Medical Herbs Composing Herbal Medicine

Classification Number of Herbs Cumulative fequency

Eliminating intense internal heat medicine ({fiZATE k% 3 17

Clearing heat medicine ~ Eliminating heat and relieiving toxicity medicine (#5459 1 4

) Eliminating pathogenic heat from blood medicine (i#ZA¥ M%) 3 15

Eliminating heat and dampness medicine (IfZJ5: {49 1 5

_ N qi tonic medicine (F5C49 4 15

TOT; ﬁggme yin tonic medicine (HHIEEE) 4 15

blood tonic medicne (Fifi %) 1 5

Astring'iflg spontaneous emission or leukorrhagia and Reducing excessive urination medicne 5 13
(AT HEIR 175

Draining water and wetting medicine (Fl|l/K{ZiE%5 2 8

Resolving dampness with aroma medicine (57 {biE%E) 1 8

Activating blood resolving stasis medicine (Ji5 ILTAIF4E) 1 6

Diaphoretic wind-heat medicine (FHCJEZAZH 1 6

Offensive purgative medicine (BT 1 2

Digestive (/A% 1 2

Regulating the flow of qi medicine (P59 1 1

Stopping cough relieving dyspnea medicine (1kIZ7FH5%9 1 1

Spirit-calming medicine (ZHEE) 1 1
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