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Objectives
This study aimed to evaluate the changes in obesity indices and safety after a Korean- medicine - based weight
management program in children and adolescents who visited the hospital for the purpose of weight management.

Methods

A multicenter, retrospective observational study was carried out utilizing electronic medical records from five
clinics. The study included patients aged 7-18 years who commenced treatment for weight management and
received both baseline and follow-up anthropometric measurements at a minimum of 90 days. The intervention
consisted of personalized herbal medicine and education on a low-carbohydrate diet. The main outcome assessed was
the alteration in the BMI z-score. Secondary outcomes encompassed modification in BMI percentiles, %BMIp95,
weight percentiles, weight z-scores, hemodynamic parameters, and adverse events.
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Results
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Thirty-seven patients were included in this study. The mean treatment duration was 32.3 = 11.6 weeks. The
BMI z-score decreased significantly from 2.85 + 1.78 to 1.96 = 1.59 (p<0.001). The BMI percentile decreased
from 93.16 + 12.08 to 85.48 + 22.45 (p<0.001), and the %BMIp95 decreased from 118.79 + 26.22 to 105.56
+ 20.17 (p<0.001). Weight percentiles and z-score also significantly decreased. Among the 26 patients with
available data, systolic and diastolic blood pressure decreased significantly, while heart rate showed no significant

change. Adverse events were identified in 13 of 37 patients, mostly mild, and resolved without treatment

discontinuation.

Conclusions

In this multicenter retrospective study, a Korean medicine - based pediatric weight management program was

linked to significant enhancements in obesity-related indicators without significant safety concerns. Prospective

studies with precise dietary monitoring and standardized follow-up assessments are necessary.
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Table 1. Composition of Pill Preparation (Daeat—dan) for 1 Day

Chinese name Scientific name Dose (g)/day
i Ephedra sinica Stapf 7.50%
2o Coix lacryma-jobi var. ma-yuen (Rom.Caill.) Stapf 0.90
B Artemisia capillaris Thunb. 0.90
Me+ Gardenia jasminoides J. Ellis 0.90
FERS Areca catechu L. 0.45
e Rehmannia glutinosa (Gaertn.) DC. (processed root) 0.45
AR Pueraria lobata (Willd.) Ohwi 0.45
=Koy Atractylodes macrocephala Koidz. 0.45
% Zingiber officinale Roscoe 0.45
TRES Poria cocos (Schw.) Wolf 0.45
BBz Citrus unshiu Markov. 0.45
JEAD Magnolia officinalis Rehder & EH. Wilson 0.45
FRE Poncirus trifoliata (L.) Raf. 0.45
AR Caesalpinia sappan L. 0.45

*,7.5g is the sum of 2.5g when taking 1 bag of tid.

The current dose is equivalent to 3 packets, and the ephedra content per packet is divided into 6 levels: 2.5 g,3.2 g,3.9¢,4.6g,5.3 g, and 6 g.
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-

Excluded (n=6):

v

Ymmger than 18 years at the last treatment visit (n=52)
Seoul headquarter: 11
+ Incheon bupyeong Br.: 16
* Gyeonggi suwon Br.: 5
+ Gyeonggi ilsan Br.: 15
* BusanBr.: 5

+  Adult at the last measurement (n=6)

_| Excluded (n=15):

v

I.ncluded Final study population (n=37)
Seoul headquarter: 10
+ Incheon bupyeong Br.: 7
* Gyeonggi suwon Br.: 5
* Gyeonggi ilsan Br.: 11
* BusanBr.: 4

"| = No available paired BIA data after >3 months (n=15)

Figure 1. Flow chart of participants. Br : branch, BIA : Bioelectrical Impedance Analysis.
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Decoction m Tablet

1
24

Qe AHRS KIRHENE 4T (11.4%)°1Q, FiEAE

Figure 2. Venn diagram illustrating dosage forms.

Table 2. Baseline Characteristics of Participants (n=37)

Variable Result
Age (years) 158 + 2.1 (IL5 - 183)
Gender Boys 7 (18.9), Girls 30 (81.1)

Height (cm)

164.0 = 7.1 (146.0 - 178.9)

Weight (kg)

82.1 + 22.8 (48.8 - 148.3)

Weight status category

Normal weight 8 (21.6), Overweight 1 (2.7), Class 1 obesity 11 (29.7), Class 2 obesity 9 (24.3), Class
3 obesity 8 (21.6)

BMI (kg/m’)

303 + 7.1 (214 -50.6)

Menarcheal status (only girls, n=30)

Post-menarche 29 (96.7), pre-menarche 1 (3.3)

Family history

Diabetes mellitus 6 (16.2), Hypertension 3 (8.1), Dyslipidemia 2 (5.4)

Past history

Depression 6 (16.2), atopic dermatitis 6 (16.2), hypertension 3 (8.1), rhinitis, asthma 2 (5.4), fatty
liver, polycystic ovary syndrome 1 (2.7)

Number of previous weight loss attempts

1.5 £ 1.5 (0-4)

Previous experience with weight loss
+
programs

Lifestyle modification 31 (83.8)

Exercise 20 (54.1), Monotrophic diet 4 (10.8), Fasting 7 (18.9)
Traditional/Complementary medicine 6 (16.2)

Herbal medicine 4 (10.8), Detox diet program 2 (5.4)

No attempt 11 (29.7)

Reported eating behaviors ™

Snacking 24 (64.9), overeating 16 (43.2), Binge eating 13 (35.1), Frequent consumption of small meals
11 (29.7), Restrictive eating followed by binge eating 5 (13.5), None 1 (2.7)

Treatment duration (week)

32.3 + 11.6 (13.0 - 50.0)

Continuous variables are presented as mean + standard deviation with minimum - maximum values in parentheses and categorical variables are presented

as number and percentage (%).

" The severity of obesity was classified according to the 2024 Clinical Practice Guidelines for Obesity of the Korean Society for the Study of

Obsesity for children and adolescents aged >2 years.

*: Multiple responses were allowed for past weight loss methods and eating habits.

Abbreviation; BMI: body mass index
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Table 3. Frequency of Prescribed Decoctions (n=35)

Herbal formula Chinese name n (%)
Yukmijihwang-tang ISR 4 (11.4)
Injinoryeong-san [E] SR/ 3 (8.6)
Bangpungtongseong-san [ R EE 3 8.6
Oryeongjeonggi-san LA IESRHEK 3 (8.6)
Gyejibokryeong-hwan FERARES 2.06.7
Tacumjowi-tang REEIE 205.7)
Banggihwanggi-tang By 265.7)
Sihogayonggolmoryeo-tang SEIMEE B S 2.7
Gyejigamchoyonggolmoryeo-tang FEMCH BRI 2.06.7
Dangguijakyak-san H R EER 2.7
Gamisoyo-san YRR e 129
Yeonggyechulgam-tang Eelinnzr7] 129
Gangdangbang FehE )y 1 (2.9
Saenggangeonbi-tang Ly e 129
Hyeonggaeyeongyo-tang TR 1 (2.9
Galgeunjowi-tang AR 1 (2.9
Tonggyeong-tang LT 129
Ondam-tang ES 129
Ikgichongmyeong-tang TR AR 129
Takrisodok-eum FERLH AR 1 (2.9)

% is calculated based on the total number of patients who were prescribed decoctions (n=35). The listed decoctions are the decoctions most frequently

prescribed to each subject.

3. ME Z¥

BMI 91E-95= A5 # 93.16 + 12.08°04 X5
$ 8548 = 2245 FOJSHAl ZABHAT (p<0.001).
BMI z-score GA] X F 7 2.85 + 178914 A& F 1.96
+ 1598 FrolaHAl 243kt (p<0.001). %BMIp9S+=
A5 7 11879 + 2622 %olA A5 £ 105.56 + 20.17

%2 TSHAl AT (p<0.001). BEZF Al W
g9} A= zscore®= A2 93.42 + 15.6190A4 87.72
+ 20.72 (p=0.006), 2.67 = 1.49°14 1.89 =+ 1.31
(p<0.00)Z fFoI3HAl ZrAsiaith s, A4 A4 =
BE 72 B2 A SARLCE FolatA 1Hast
AT} (Table 4).

Table 4. Change in Obesity—Related Outcome Measures (n=37)

Variables Baseline Last Effect Size (dz) p-value
BMI z-score 285 £ 1.78 1.96 + 1.59 1.10 <0.001"
BMI Percentile 93.16 + 12.08 85.48 + 22.45 0.49 <0.001"
%BMIp9S (%) 11879 + 26.22 105.56 + 20.17 0.98 <0.001"
Weight Percentile 93.42 = 15.601 87.72 + 20.72 0.48 <0.001"
Weight z-score 2.67 + 149 1.89 + 131 1.13 <0.001"
Height Percentile 69.01 + 3045 65.96 + 30.48 0.74 <0.001"
Height z-score 0.68 + 1.11 0.55 + 1.09 0.75 <0.001"

*: Statistically significant (p<0.05). Continuous variables are presented as mean =+ standard deviation. P-values were calculated using the Wilcoxon

signed-rank test, as variables (BMI percentile, %BMIp95, weight percentile and height percentile) did not follow a normal distribution (p< 0.05
by Shapiro-Wilk test). Effect sizes were calculated as Paired Cohen’s d (dz), which represents the mean difference divided by the standard deviation

of the differences.

Abbreviation; BMI: body mass index, z-score: standard-score, %BMIp95: body mass index percent of the 95th percentile.
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mmHgoﬂ/ﬂ 61.54 + 15.14 mmHg= oA st o= =
7 42 aokgand FRglel A HRT A
K p=0.018). HR- 92.38 + 13.21 bpm©llA] 99.31 = -
ey o of i AT E F2 AT, BMI, HITHE =
16.08 bpm©.2 Z7}3H= e Bylot Ko s o
i olo BMI H#3E-9]4=2] H3lE H7)3] ]‘_1_ BMI z-score®} 2
FelEtAl= BT (p=0.077) (Table 6). b
AE- A BA Z2HTE QAFA AT AT
Table 5. Analysis of Weight Changes According to Baseline Weight Status
Baseline weight status n Baseline weight, kg Last weight, kg Change, kg Change, %
Normal weight 8 584 + 6.56 56.16 + 7.05 224 + 464 3.67 + 812
Overweight 1 64.5 61.7 2.8 4.34
Class 1 obesity 11 72.94 + 83 66.1 + 10.97 6.99 + 642 9.62 + 9.23
Class 2 obesity 9 86.38 + 10.09 77.48 + 10.48 92 +7 10.48 + 8.04
Class 3 obesity 8 115.34 + 18.6 96.63 + 14.82 18.71 + 12.52 15.62 + 9.97

n: Number of subjects in each status. Continuous variables are presented as mean =+ standard deviation. Baseline weight status was categorized

based on initial BMI and weight criteria. Change (%) represents the percentage of weight lost relative to the baseline weight.

Table 6. Changes in Hemodynamic Parameters After Treatment (n=26)

Variables Baseline Difference p-value
sBP (mmHg) 125.15 + 16.73 113.88 + 14.15 -11.27 + 11.95 <0.001"
dBP (mmHg) 68.04 + 16.70 61.54 + 15.14 -6.50 + 13.14 0.018"

HR (bpm) 92.38 + 13.21 99.31 = 16.08 6.92 + 19.13 0.077

*: Statistically significant (p<0.05). Continuous variables are presented as meanzstandard deviation. P-values were calculated using paired t-tests.

Abbreviations; sBP: Systolic blood pressure, dBP: Diastolic blood pressure, HR: Heart rate.
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Table 7. Adverse Events by System—organ Class with Severity Grade (CTCAE) and Causality (WHO-UMC) (n=37)

System-organ classes Symptom n (%) i}e;e‘jl-:yl i}e;g:yz C;:Ss;lbiz: %Ef;i?;
constipation 4 (11) 3 1 1 3
Gastrointestinal disorders e °® > 0 0 &
heartburn 1 (3) 1 0 0 1
dry mouth 2 (5) 2 0 1 1
Psychiatric disorders insomnia 2 (5) 2 0 1 1
Cardiac disorders palpitations 1) 1 0 1 0
Neurological disorders headache 13 1 0 1
Total 13 35)' 13 1 4 10

Categorical variables are presented as number and percentage (%).

*: One subject reported both nausea and headache. " 'The total number of subjects who experienced at least one adverse event is 13. The total

number of adverse event cases is 14.
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