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Objectives: To develop guidelines for concomitant use of four herbal medicines (Gamisoyosan, Banhasasim-
tang, Ojeoksan, and Bojungikgitang) with escitalopram.

Methods: A guideline development team was assembled and relevant prior research was systemati-
cally reviewed to gather evidence. The potential for drug interactions was evaluated by analyzing
changes in pharmacokinetic parameters. Safety was assessed through the analysis of adverse drug re-
actions associated with combined use. Recommendations and concomitant administration guidelines
were formulated through a consensus process.

Results: No significant drug interactions were identified between the four herbal medicines and esci-
talopram, indicating no need for dosage adjustment of escitalopram. However, it is recommended to
monitor potential adverse reactions during concurrent use.

Conclusions: This study provides recommendations for combined use of four herbal medicines covered
by domestic insurance combined with escitalopram. Further research on interactions between anti-
depressants and herbal medicine is necessary to refine and enhance concomitant administration
guidelines.

Key Words: Concomitant administration, Pharmacokinetics, Herb-drug interaction, Antidepressant
adverse drug reaction.
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Table 2. Scope of Co-Administration Guidelines

Division Scope of co-administration guidelines

Target population - Patients with depression taking Gamisoyosan and escitalopram together
- Patients with depression taking Banhasasimtang and escitalopram together
- Patients with depression taking Ojeoksan and escitalopram together
- Patients with depression taking Bojungikgitang and escitalopram together
Medical environment - Professional health care personnel from Korean medicine hospitals, Korean medicine clinics, hospitals/clinics,
pharmacies, and herbal pharmacies who will provide medication guidance on the combination of Gamisoyosan,
Banhasasimtang, Ojeoksan, Bojungikgitang, and escitalopram to patients with mental illnesses such as depression

Intervention - Herbal medicine: Gamisoyosan, Banhasasimtang, Ojeoksan, Bojungikgitang
- Synthetic drug: Escitalopram
Result - Observe the pharmacokinetic changes of escitalopram due to Gamisoyosan, Banhasasimtang, Ojeoksan, and

Bojungikgitang, and evaluate whether there is a need to adjust the dosage and administration due to changes in the
blood concentration and exposure of escitalopram

- Evaluate whether previously reported adverse reactions of each drug occur when using Gamisoyosan,
Banhasasimtang, Ojeoksan, Bojungikgitang and escitalopram in combination, or whether there are any adverse
reactions that occur during combined use

Table 3. List of Core Evidence Used to Develop Combination Administration Guidelines

No  Type classification Year Study name Study purpose
1 Prospective clinical 2022 Assessment of Pharmacokinetic Independently designed clinical study to evaluate the
study Effects of Herbal Medicines on pharmacokinetic interaction and safety of escitalopram,
Escitalopram Gamisoyosan, Banhasasimtang, Ohjeoksan, and Bojungikgitang
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*E, 10 mg tablet of escitalopram orally once in fasting;

E+A1, 10 mg tablet of escitalopram orally once daily with Gamisoyosan, one packet thrice a day for 7 d;
*E+A2,10 mg tablet of escitalopram orally once daily with Banhasasimtang, one packet thrice a day for 7 d;
SE+A3,10 mg tablet of escitalopram orally once daily with Ojeoksan, one packet thrice a day for 7 d;
'E+A4, 10 mg tablet of escitalopram orally once daily with Bojungikgitang, one packet thrice a day for 7 d

Fig. 1. Core evidence study design.
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Table 4. Pharmacokinetic Changes Following the Combined Administration of Escitalopram and Gamisoyosan

Category

Result

Changes in healthy adults following the combined administration of
escitalopram and Gamisoyosan (n=9)

Changes in CYP2C19 extensive metabolizer (EM) Following the combined

administration of Escitalopram and Gamisoyosan (n=4)

Changes in CYP2C19 intermediate metabolizer (IM) Following the combined

administration of Escitalopram and Gamisoyosan (n=4)

Changes in CYP2C19 poor metabolizer (PM) Following the combined
administration of Escitalopram and Gamisoyosan (n=1)

1) Craxss™: 14.5% increase

*GMR T (90% CIT): 1.1454 (0.9201, 1.4258)
2) AUCIaU‘Sf: 7.5% increase

* GMR (90% Cl): 1.0749 (0.8084, 1.4291)
1) Craxss: 5.7% increase

® GMR (90% Cl): 1.0574 (0.7600, 1.4712)
2) AUC1ayss: 2.5% increase

® GMR (90% Cl): 1.0248 (0.6766, 1.5522)
1) Craxss: 20.1% increase

* GMR (90% Cl): 1.2013 (0.9634, 1.4980)
2) AUCiay 5. 9.8% increase

® GMR (90% Cl): 1.0976 (0.8441, 1.4273)
1) Crmaxss: 30.3% increase
2) AUC1ayss. 19.6% increase

*Craxss: Maximum plasma concentration at steady state, TGMR: geometric mean ratio, *CI: confidence interval, *AUCi,.s: area under the plasma concentration-time

curve over a dosing interval at steady state.
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4.8% S71IALH, AUCuws= 5.8% S7F513Et. CYP2C19
S HAF(IV) 482 Crnaxss2t AUCuus”t 242F 21.9% 5
7}519icKTable 6)'°.
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Table 5. Pharmacokinetic Changes Following the Combined Administration of Escitalopram and Banhasasimtang

Category

Result

Changes in healthy adults following the combined administration of
escitalopram and Banhasasimtang (n=7)

Changes in CYP2C19 extensive metabolizer (EM) Following the combined

administration of Escitalopram and Banhasasimtang (n=4)

Changes in CYP2C19 intermediate metabolizer (IM) Following the combined

administration of Escitalopram and Banhasasimtang (n=2)

Changes in CYP2C19 poor metabolizer (PM) Following the combined

administration of Escitalopram and Banhasasimtang (n=1)

1) Craxss: 4.7% increase

® GMR (90% Cl): 1.0470 (0.7779, 1.4092)
2) AUCiayss. 4.7% increase

® GMR (90% Cl): 1.0465 (0.7035, 1.5568)
1) Craxss: Similar

® GMR (90% Cl): 0.9966 (0.6958, 1.4276)
2) AUC1ayss: Similar

* GMR (90% Cl): 0.9648 (0.6256, 1.4880)
1) Craxss: 4.1% increase

* GMR (90% Cl): 1.0413 (0.6321, 1.7153)
2) AUCyayss. 10.1% increase

* GMR (90% Cl): 1.1007 (0.6499, 1.8641)
1) Crmaxss: 28.9% increase
2) AUC1ay 5. 30.9% increase
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Table 6. Pharmacokinetic Changes Following the Combined Administration of Escitalopram and Ojeoksan

Category

Result

Changes in healthy adults following the combined administration of
escitalopram and Ojeoksan (n=9)

Changes in CYP2C19 extensive metabolizer (EM) Following the combined

administration of Escitalopram and Ojeoksan (n=5)

Changes in CYP2C19 intermediate metabolizer (IM) Following the combined

administration of Escitalopram and Ojeoksan (n=4)

1) Craxss: 12.0% increase

* GMR (90% Cl): 1.1204 (0.8744, 1.4357)
2) AUC1ayss. 12.7% increase

* GMR (90% Cl): 1.1267 (0.8466, 1.4996)
1) Craxss: 4.8% increase

® GMR (90% Cl): 1.0476 (0.7043, 1.5583)
2) AUCiay s 5.8% increase

* GMR (90% Cl): 1.0579 (0.6698, 1.6708)
1) Crmaxss: 21.9% increase

* GMR (90% Cl): 1.2185 (0.8163, 1.8190)
2) AUCiayss: 21.9% increase

* GMR (90% Cl): 1.2192 (0.7626, 1.9490)

Table 7. Pharmacokinetic Changes Following the Combined Administration of Escitalopram and Bojungikgitang

Category

Result

Changes in healthy adults following the combined administration of
escitalopram and Bojungikgitang (n=9)

Changes in CYP2C19 extensive metabolizer (EM) Following the combined

administration of Escitalopram and Bojungikgitang (n=5)

Changes in CYP2C19 intermediate metabolizer (IM) Following the combined

administration of Escitalopram and Bojungikgitang (n=4)

1) Craxss: 12.6% increase

® GMR (90% Cl): 1.1264 (0.8594, 1.4762)
2) AUC1ayss: 14.0% increase

® GMR (90% Cl): 1.1400 (0.8515, 1.5261)
1) Craxss: 7.2% increase

® GMR (90% Cl): 1.0719 (0.6959, 1.6513)
2) AUCayss. 11.2% increase

®GMR (90% Cl): 1.1118 (0.6971, 1.7731)
1) Crmaxss: 19.8% increase

* GMR (90% Cl): 1.1983 (0.7699, 1.8651)
2) AUCiayss: 17.6% increase

® GMR (90% Cl): 1.1762 (0.7260, 1.9055)
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