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Purpose: This study is to report a case of chronic atopic dermatitis (AD) with eosinophilia, which did not respond to conventional 
therapy and was improved by Daesiho-tang (DSHT).
Patients and Methods: The patient visited our clinic with symptoms of atopic dermatitis including skin lesions and pruritus. Based 
on her symptoms, DSHT was prescribed. At each visit, the Scoring Atopic Dermatitis (SCORAD), Dermatology Life Quality Index 
(DLQI), and accompanying systemic symptoms (ASS) were measured. Multiple Allergen Simultaneous Test (MAST) was initially 
performed for 108 allergens and analyzed by Western blotting using an Alternate Scoring Method (ASM) according to the specific IgE 
concentration. Also, peripheral blood laboratory (Lab) tests were performed three times during the patient’s visit.
Results: After taking DSHT, the total SCORAD score improved from 62.9 to 23.5, while the patient’s ASS also improved. The DLQI score 
improved from 19 to 5. The total number of eosinophils in the peripheral blood, which showed a mild increase, recovered from 17.2% 
(0.98 x103/μL) to 4.5% (0.24 x103/μL). The total IgE slightly decreased, while AST and ALT were also restored to normal ranges.
Conclusion: Based on this case, DSHT is considered a potential alternative treatment for AD.
Keywords: case report, atopic dermatitis, eosinophilia, Daesiho-tang

Introduction
Atopic dermatitis (AD) is a chronic inflammatory skin disease caused by Th1-Th2 immune imbalance.1 In AD, Th2 cells 
mediate an allergic inflammatory response during the acute phase and Th1 cells medicate a response during the chronic phase.2 

Activated Th2 cells are involved in allergic reactions by secreting cytokines, such as IL-4, IL-5, and IL-13. IL-4 and IL-13 
stimulate B cells to induce IgE production,3 while IL-5 increases the activity and antioxidant efficacy of eosinophils4 and acts 
on the bone marrow to promote their generation and differentiation.5 Furthermore, eosinophils cause an allergic inflammatory 
reaction after being deposited on the skin, causing tissue damage5 and AD symptoms, such as edema, oozing, crusting, 
excoriation, dryness, and lichenification.6 Severe pruritus and changes in appearance accompanying the lesion may also cause 
to experience psychosocial changes, such as sleep disturbance and reduced quality of life.6,7 New treatments such as 
dupilumab are being developed to treat atopic dermatitis, which causes itching and reduces quality of life.8 In addition, 
researches to develop alternative medicine as a treatment for atopic dermatitis and itchiness are also being actively conducted.9

Daesiho-tang (DSHT) is an herbal medicine known to have antifungal,10 antioxidant,11 antidiabetic,12 anti-obesity,13 

hepatoprotective,14 and lipid metabolism regulatory effects.15 DSHT has been used for treating various diseases such as 
cholecystitis and cholelithiasis.16 Qian et al14 reported that DSHT was effective in improving fatty liver and diabetes by 
reducing insulin resistance and inhibiting inflammation through SIRT1 and NF-kB regulatory mechanisms. Zhang et al12 
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reported that insulin resistance, glucose metabolism, and lipid metabolism were significantly improved after DSHT was 
administered to patients with diabetes who were receiving conventional diabetic treatment. There was a clinical report that 
showed the improvement of urticaria by DSHT.15 However, research on the use of DSHT in Dermatology is insufficient. This 
study aimed to report the clinical results of DSHT usage in a patient with chronic AD and mild eosinophilia.

Materials and Methods
Study Methods
The patient was diagnosed with chronic atopic dermatitis and mild eosinophilia and treated at Wonkwang University 
Korean Medicine Hospital from October 16, 2021, to April 03, 2022 (Figure 1).

Symptom Assessment
At each visit, the Scoring Atopic Dermatitis (SCORAD) Index17 and Dermatology Life Quality Index (DLQI)18 were 
used to evaluate the symptoms. Photographs of the affected sites were also taken (IXUS 500HS, Canon Korea, Seoul, 
Korea). The Numerical Rating Scale (NRS) was used to evaluate changes in the accompanying systemic symptoms 
(ASS) found in the systematic interview process.

Diagnostic Tests
The patient underwent the Multiple Allergen Simultaneous Test (MAST) and the peripheral laboratory (Lab) tests. The 
specimens were collected from Wonkwang University Korean Medicine Hospital (Iksan, Korea) and sent to the 
Samkwang Medical Foundation (Seoul, Korea) for analysis. MAST was classified into 7 levels (0–6) using an 
Alternate Scoring Method (ASM) according to the specific IgE concentration19 and analyzed by Western blotting only 
once initially for 108 allergens. Peripheral blood was collected three times during the patient’s hospital visit and Lab test 
results, including complete blood cell count and differential count (CBC&D/C), liver function test (LFT), renal function 
test (RFT), total cholesterol, glucose, and total IgE were obtained.

Graphical Abstract
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Preparation of the Intervention
The quality and safety of herbal medicines were recognized by the Korea Food and Drug Administration and supplied by 
pharmaceutical companies. The residual content of pesticides and heavy metals in herbal medicine was tested by the 
Drug Committee of Wonkwang University Korean Hospital (Iksan, Korea). To obtain a water extract of DSHT on a 15- 
day basis, herbal medicines and approximately 7700 cc of water were placed in a water heater (Kyungseo E&P, Incheon, 
Korea) and eluted at a water temperature of 95 °C for 2 h to extract 5400 cc. The DSHT water extract was sealed and 
packaged individually into 120 cc aliquots (total 45 packs) and provided to the patient. The daily amount of DSHT and 
suppliers of the herbal medicines used in DSHT are presented in Table 1.

Components of Daesiho-Tang
Orbitrap-HRMS analysis was performed on DSHT for component analysis. 14 compounds were profiled using Orbitrap- 
HRMS chromatogram analysis of the Daesiho-tang. The main peaks attributed to the chromatogram were observed in 
both the positive and negative modes using electrospray ionization–MS. Moreover, to identify the compound, the ion 
peak was compared with those found in literature, along with the MS information of the compound. As a result of the 
analysis, DSHT contains about 14 components, including Paeoniflorin, Naringin, Didymin, 8-Angeloylegelolide, and 
Oroxindin (Table 2 and Figure 2).

Figure 1 Treatment timeline.

Table 1 Composition and Daily Dosage of Herbal Medicine, Daesiho-Tang

Name of Natural Medicine (Herbal Medicine) Supplier (Location) Weight (g)

Zingiber officinale Roscoe Andong Nonghyup Herbal Medicine Distribution Center (Andong, Korea) 10

Poncirus trifoliata (L.) Raf. CK Corporation (Seoul, Korea) 8

Ziziphus jujuba Mill. World Herb (Yeongcheon, Korea) 8
Scutellaria baicalensis Georgi Nonglim Saengyak (Seoul, Korea) 6

Paeonia lactiflora Pall. Jadam Saengyak (Yangju, Korea) 6

Pinellia ternata (Thunb.) Makino Morning Pharmaceutical (Yeongcheon, Korea) 6
Bupleurum falcatum L. Samin Pharmaceutical (Jeungpyeong, Korea) 16

Total Amount 60
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Duration of Treatment
From October 16, 2021, to April 03, 2022, DSHT was prescribed and the patient was provided with a 15-day supply each 
time of her hospital visit. In total, 75-day of DSHT was prescribed and supplied to the patient as treatment. The patient 
was instructed to consume the DSHT water extract (120 cc/pack/dose) 30 min after meals three times a day. Medication 
adherence was calculated using the Medication Possession Ratio (MPR)20 and determined to be 44.12%.

Data Arrangement
Patient information recorded in the electronic medical record system was collected, and changes in each observation item 
according to the treatment progress were retrospectively analyzed.

Table 2 Compounds Identified in Daesiho-Tang Using Orbitrap-HRMS

NO. Compound Name M RT (min) m/z 
Traces (+)

m/z 
Traces (-)

1 Gallate 170.0 2.70 169.0

2 Albiflorin 480.2 14.61 481.2

3 Paeoniflorin 480.2 15.86 479.2
4 Mellein 178.1 15.85 179.1

5 5,7-dihydroxy-2-(4-hydroxyphenyl)-6-[3,4,5-trihydroxy-6-(hydroxymethyl)oxan- 

2-yl]-8-(3,4,5-trihydroxyoxan-2-yl)chromen-4-one

564.1 19.66 565.2 563.1

6 Narirutin 580.2 20.78 581.2 579.2

7 Naringin 580.2 21.30 581.2 579.2
8 4-Acetyl-2-prenylphenol glucoside 366.2 22.21 365.2

9 3-Epigibberellin A1 348.2 22.20 349.2

10 Didymin 594.2 24.78 595.2 593.2
11 8-Angeloylegelolide 348.2 24.78 349.2 347.2

12 Oroxindin 460.1 25.10 461.1 459.1

13 Cernuine 286.0 27.20 287.0 285.0
14 Wogonin 284.1 30.39 285.1 283.1

Figure 2 Total chromatograms of Daesiho-tang using Orbitrap-HRMS analysis.
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Case and Results
Patient Characteristics and Medical History
Our patient was a 28-year-old woman who complained of objective skin symptoms including erythema, papules, edema, 
abrasions, exudates, dryness, scales, and lichenification at the initial consultation. The patient also experienced subjective 
symptoms of NRS 8 pruritus, which occurred mainly under the joints of both limbs since 2018. During the systemic 
interview, the patient reported frequent discomfort due to constipation, bloating, chest tightness, and dyspepsia. Past 
medical history included appendectomy approximately 13 years ago. The patient’s family history was nonspecific. The 
patient had been treated and managed with topical steroid therapy (Lidomex ointment, Sama Pharmaceutical, Wonju, 
Korea) and BepanthenTM ointment (Bayer Korea, Seoul, Korea) based on a diagnosis of AD with symptoms of eczema 
at the local dermatology clinic. Despite treatment, the symptoms worsened (about a year ago) and systemic steroid 
therapy (Solondo Tablet, Yuhan Corporation, Seoul, Korea) was administered for 2 weeks a month ago. Even with 
systemic steroid therapy, aggravated skin symptoms persisted. Therefore, the patient voluntarily discontinued all 
prescribed treatments.

Treatment Progress
October 16, 2021
Erythema, papules, edema, exudation, dryness, scale, and lichenification were observed in the distal area below both limb 
joints (Objective SCORAD 49.9; Figures 3 and 4). The patient’s symptoms were severe in the distal joints of the fingers, 
accompanied by scratches and bleeding around the affected areas due to itching and scratching (Subjective SCORAD 13; 
Figures 3 and 4). The patient was diagnosed with chronic AD based on the criteria described by Hanifin and Rajka.21 The 
patient complained of suffering in daily life due to symptom aggravation when she was stressed or in the evening, and 
especially when she washed her hands with soap. The affected areas were sore and painful (DLQI 19; Figure 4). DSHT 
was prescribed as a treatment intervention considering the total SCORAD, DLQI, and ASS.

October 18, 2021
According to the Lab test results, the white blood cell (WBC) count was 5.70 x103/μL and within the normal range, the 
eosinophil count showed a mild increase at 17.2% (980/μL), and the total IgE showed a severe increase at 13,419 IU/mL. 
Moreover, AST and ALT were 37 U/L and 40 U/L, respectively, which were higher than the normal values (Table 3). 
MAST results showed strong allergic reactions to horses, pork, dogs, guinea pigs, rabbits, hamsters, house dust, cats, and 
Alternaria alternata (Table 4). The patient was living with a dog as a companion animal at the time. The patient was 
recommended to live apart from the dog as avoidance therapy. However, the patient declined due to affection for the 
companion animal.

December 17, 2021
Overall skin symptoms improved from 49.9 to 23.8 on the objective SCORAD index, except for light scratches and 
pigmentation (Figures 3 and 4). The subjective SCORAD index improved from 13 to 5, which was less than half of the 
first diagnosis, and the patient’s quality of life improved significantly from a DLQI score of 19 to 7 (Figure 4). Eosinophils 
improved to the normal range of 5.4% (310/μL) and AST and ALT also returned to normal at 27 U/L and 31 U/L, 
respectively (Table 3). The patient’s ASS also improved from an NRS score of 25 to 8, compared to the first visit (Figure 5).

June 10, 2022
The patient visited the hospital after six months for a follow-up. The total SCORAD index score improved to 23.5, and 
the DLQI score also improved to 5 (Figure 4). Additional Lab test results showed that AST, ALT, and eosinophil levels 
were all maintained within the normal ranges. Moreover, the total IgE level was slightly improved (Table 3).

Discussion and Conclusions
AD is a chronic inflammatory skin disease characterized by an increased IgE level and eosinophilia, in addition to 
characteristic skin symptoms.5,21 Eosinophils are distributed in the gastrointestinal tract, thymus, and uterus to defend 
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against viruses and parasites.22,23 When suffering from an allergic disease, such as AD, the secretion of IL-4, IL-5, IL-13, 
etc., is promoted by Th2 cell activation, and the eosinophil precursor cell receptor is stimulated by IL-5, resulting in 
increased eosinophils.2,3,5,22,24 When eosinophils are excessively increased in the peripheral blood, especially when 

Figure 3 Clinical progress of atopic dermatitis.
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eosinophils of 0.351 x103/μL or more are observed, this is defined as eosinophilia. Eosinophilia is classified into mild 
(0.351–1.5 x103/μL), moderate (1.51–5 x103/μL), and severe (>5 x103/μL). Although the total eosinophil count in the 
peripheral blood is an adjunctive assessment tool with limited clinical usefulness, it is elevated to 60% in many allergic 
diseases.25,26 Importantly, the correlation between an increase in eosinophils and total IgE is an important feature 
of AD.27 Therefore, when treating patients with AD patients who have eosinophilia, the patient’s clinical symptoms 
must be managed along with strict control of the eosinophil level.5

Moisturizers, antibiotics, antihistamines, steroids, and immunosuppressants are commonly used to treat AD. The most 
important and frequently used treatment options include avoidance therapy, which involves guided avoidance to contact 

Figure 4 Progress score of the Scoring Atopic Dermatitis and the Dermatology Life Quality Index.

Table 3 Peripheral Blood Test Results

Laboratory Item Normal Range 2021.10.18 2021.12.17 2022.06.10

Albumin 3.50–5.20 (g/dL) 4.78 4.42 4.47
Total Protein 6.40–8.30 (g/dL) 7.30 6.99 6.90

Total Bilirubin ≤ 1.20 (mg/dL) 0.16 0.20 0.41

ALP 35–105 (U/L) 80 70 77
AST < 32 (U/L) 37 27 23

ALT < 33 (U/L) 40 31 25
γ-GTP 6–42 (U/L) 34 27 25

Glucose 70–100 (mg/dL) 96 84 94

BUN 6.0–20.0 (mg/dL) 9.9 9.2 7.3
Creatinine 0.50–1.10 (mg/dL) 0.49 0.54 0.54

Total Cholesterol Desirable: < 200 (mg/dL) 222 183 238

WBC 4.00–10.00 (x103/μL) 5.70 5.73 5.29
RBC 3.80–5.40 (x106/μL) 4.11 3.96 4.04

Hemoglobin 12.0–16.0 (g/dL) 11.5 11.4 11.2

Hematocrit 37.0–47.0 (%) 37.7 36.3 36.3

(Continued)
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with allergens, and topical steroid therapy.28,29 Topical steroid therapy has significant side effects including rosacea, acne, 
perioral dermatitis, and telangiectasia, with chronic use.30 Therefore, interest in complementary and alternative medicine, 
including herbal medicines for the management of AD has been gradually increasing.

Table 3 (Continued). 

Laboratory Item Normal Range 2021.10.18 2021.12.17 2022.06.10

Platelet 130–400 (x103/μL) 248 365 313

MCV 80.0–100.0 (fL) 91.7 91.7 89.9
MCH 27.0–34.0 (pg) 28.0 28.8 27.7

MCHC 32.0–36.0 (g/dL) 30.5 31.4 30.9

Neutrophil% 40.0–72.0 (%) 47.1 52.6 62.3
Neutrophil# 1.5–7.5 (x103/μL) 2.68 3.01 3.30

Lymphocyte% 20.0–45.0 (%) 27.7 34.2 26.7

Lymphocyte# 1.5–3.5 (x103/μL) 1.58 1.96 1.41
Monocyte% 4.0–12.0 (%) 6.8 6.8 5.9

Monocyte# 0.5–1 (x103/μL) 0.39 0.39 0.31

Eosinophil% 0.0–7.0 (%) 17.2 5.4 4.5
Eosinophil# 0.04–0.5 (x103/μL) 0.98 0.31 0.24

Basophil% 0.0–2.0 (%) 1.2 1.0 0.6

Basophil# 0–0.1 (x103/μL) 0.07 0.06 0.03
Total IgE ≤ 100.00 (IU/mL) 13,419 – 12,095

Notes: #Means cell count and %Means cell percentage. 
Abbreviations: ALP, Alkaline Phosphatase; AST, Aspartate Transaminase; ALT, Alanine Transaminase; γ-GTP, 
γ-Glutamyl Transpeptidase; BUN, Blood Urea Nitrogen; WBC, White Blood Cell; RBC, Red Blood Cell; MCV, 
Mean Corpuscular Volume; MCH, Mean Corpuscular Hemoglobin; MCHC, Mean Corpuscular Hemoglobin 
Concentration; IgE, Immunoglobulin E.

Table 4 Multiple Allergen Simultaneous Test Results

Class Allergen Allergen Specific IgE (IU/mL)

Class 6 Pork ≧100

Horse ≧100
Class 5 Dog 67.48

Guinea Pig 57.39

Rabbit 82.69
Hamster 55.35

Class 4 House Dust 27.37

Cat 39.30
Alternaria alternata 47.68

Class 3 Sheep 8.70

Class 2 Dermatophagoides pteronyssinus 1.12
Dermatophagoides farinae 2.79

Mussel 1.34

Class 1 Yellow Jacket 0.68
Reed Grass 0.37

Sallow Willow 0.53

Goldenrod 0.57
Beef 0.45

Brazil Nut 0.68

Notes: Class 0 (None): 0.00–0.34 IU/mL; Class 1 (Low): 0.35–0.69 IU/mL; Class 2 (Medium): 0.70–3.49 
IU/mL; Class 3 (Medium – High): 3.50–17.49 IU/mL; Class 4 (High): 17.50–49.99 IU/mL; Class 5 (Very 
High): 50.00–99.99 IU/mL; Class 6 (Extremely High): ≧100.00 IU/mL. 
Abbreviation: IgE, Immunoglobulin E.
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DSHT, which has been used mainly in East Asia for approximately 2000 years, is a traditional herbal medicine used 
to treat diseases, such as hepatitis, cholecystitis, cholelithiasis, nausea, vomiting, and urticaria.15,31 Research on herbal 
medicines related to DSHT includes studies by Zhou32 and Lee et al,33 who reported the anti-inflammatory and anti- 
allergic efficacy of Poncirus trifoliata (L.) Raf. through inhibition of iNOS and COX-2 expression and stabilization of 
mast cells. Park et al34 reported the anti-inflammatory effect of psycosaponin contained in Bupleurum falcatum 
L. through the regulation of the NF-κB pathway. The anti-allergic35,36 and anti-inflammatory37,38 effects of Ziziphus 
jujuba Mill. and Zingiber officinale Roscoe have also been reported in several previous studies.

Moreover, paeoniflorin, naringin, and didymin, which are components of DSHT, also exhibited anti-inflammatory and 
immunomodulatory effects. In the previous study, paeoniflorin and naringin have anti-inflammatory, antioxidant, and 
immunomodulatory effect by regulating immune substances such as G-protein-coupled receptors, nuclear factor erythroid 
2-related factor 2, Interleukin-4, 6, 10, and inducible nitric oxide synthase.39,40 In addition, it also reported that didymin 
showed anti-inflammatory and antioxidant effects by regulating immune factors such as tumor necrosis factor-α and 
Interleukin-6.41 Although the various biological effects of DSHT are known, but there is only few research on the 
regulation of skin disease by DSHT.

Our patient had skin symptoms that met the AD diagnosis criteria of Hanifin and Rajka,21 and her Lab tests showed a mild 
increase in eosinophils to 17.2% (980/μL) and a severe increase in total IgE to 13,419 IU/mL. Hence, chronic AD with 
eosinophilia was diagnosed. Since the MAST showed strong allergic reactions to horses, pork, dogs, guinea pigs, rabbits, 
hamsters, house dust, cats, and Alternaria alternata (Table 4), it was assumed that the dog, the patient’s companion animal, was 
one of the main allergens responsible for the occurrence of symptoms.28,29 Therefore, the patient was advised to stay away 
from the dog as avoidance therapy. However, the proposal was rejected because of the patient’s affection for her dog.

Considering the AD skin symptoms and the patient’s frequent discomfort due to constipation, bloating, chest tightness, 
and dyspepsia in the systematic symptoms interview, DSHT was prescribed as a treatment intervention. The elevation of 
AST and ALT also served as a basis for prescribing DSHT to the patient for hepatoprotective14 and cholesterol absorption 
inhibitory effects.15 This study showed that the patient’s total SCORAD score (Figures 3 and 4), DLQI score (Figure 4), and 
ASS (Figure 5) were significantly improved after the use of DSHT water extract, although avoidance therapy and 
conventional therapy were both rejected. Moreover, AST, ALT, and eosinophil levels were restored to the normal ranges 
(Table 3). A biopsy of the skin deposition of eosinophils was not performed. The slight improvement in total IgE level was 

Figure 5 Progress of the accompanying systemic symptoms.
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likely related to continuous exposure to the main allergen, namely, the dog. The patient’s medication adherence was low at 
44.12% due to time constraints related to her occupation. Once the symptoms improved and the patient discomfort in daily 
life was greatly reduced, DSHT treatment was terminated because the patient did not want any further treatment.

For our patient, the DSHT played an important role in alleviating her allergic reactions and reducing eosinophils. In 
this case report, the improvement of chronic AD with mild eosinophilia despite her rejection of avoidance therapy and 
conventional treatment seems to be due to the multisynergistic effects of DSHT. The improvement of AST and ALT also 
may be attributed to the hepatoprotective effect of Bupleurum falcatum L, the main component of DSHT.42 However, 
since this is a case report, and the findings were from one patient, it is difficult to generalize the results. In the future, 
further researches on DSHT as a complementary and alternative treatment method for AD are warranted.
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