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(Abstract \

Background: Atopic dermatitis (AD) is a chronic, relapsing inflammatory disease that causes skin redness and pruritus and
challenging to cure. However, our understanding of its pathology remains limited. Acupuncture and Chinese herbs have his-
torically been used to treat AD, yet their mechanisms of action are not fully understood.

Objective: Elucidate the mechanisms underlying Willow’s AD quadruple combo therapy and explore the possible link be-
tween inflammation in the depressions below the 1st to 4th thoracic vertebrae (T1- T4 points) and the function of the thymus.
Methods: A patient with severe AD was treated with Willow’s AD quadruple combo therapy, an integrated regimen combing
electroacupuncture (EA), cupping, herbal formula, and dietary modifications. Pricking cupping was performed on the tender
points between T1 and T4 after EA.

Results: Before treatment, the patient confirmed tender points on the T1-T4 points. After treatment, the tenderness gradually
diminished, along with skin pruritus and redness. All symptoms completely disappeared after one and a half months of the
combined treatment and with no recurrence.

Conclusion: Willow’s AD quadruple combo therapy demonstrated significant efficacy of traditional Chinese medicine in al-
leviating symptoms of severe AD. The mechanism underlying this treatment is discussed.

Proposal: AD flair-ups may be linked to inflammation on T1-T4 points, where the spinal nerves extend and connect with the
sympathetic nerves, the latter regulating various organs, including the thymus, which plays a key role in the immune system.
EA treatment applied on T1-T4 points and both sides of these points may exert its effects by potentially regulating thymus
function through the stimulation of sympathetic nerves. Research methods to test this proposal are outlined.

Keywords: Atopic Dermatitis (AD); Electroacupuncture (EA); Pricking cupping; Chinese Herbal Medicine (CMH); Tradi-

Qional Chinese Medicine (TCM); Willow’s AD quadruple combo therapy )
Introduction Conventional treatment for AD typically includes persistent

Atopic dermatitis (AD), commonly known as eczema, is a
prevalent inflammatory skin condition that affects both chil-
dren and adults. The condition is influenced by various factors,
including genetics, T helper 2 (Th2) immunity, disrupted gut
and skin barrier microbiome, and food or environmental trig-
gers [1-3]. Type 2 inflammation plays a pivotal role in AD by
compromising the skin barrier, which is crucial for prevent-
ing water loss and blocking toxins from entering the body [4].
Despite these insights, the exact pathogenesis of AD remains
incompletely understood.

use of topical creams, gels, or ointment, and oral or injectable
prednisone, immunosuppressants and biologics for individu-
als with moderate to severe disease who do not respond well
to other treatment [5]. However, prednisone is not suitable for
long-term use due to potential serious effects, and biologics are
expensive.

As common methods in traditional Chinese medicine (TCM),
Chinese herbal medicine (CHM) [6,7], acupuncture [8,9], and
prickling cupping [10] have a long history of use in treating
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AD, and their efficacy and safety have been documented. The
herbal ingredients [11,12] and acupoints [13,14] for AD have
been reviewed. However, treatment outcomes vary between
practitioners due to differences in herbal formulation or acu-
points selection. Additionally, the mechanisms underlying
these therapies need to be explored more thoroughly. More-
over, the mechanisms driving these therapies still need to be
explored in greater detail.

This article presents a case of severe AD treated with Willow’s
AD quadruple combo therapy, which including internal and
external CHM, electroacupuncture (EA), cupping (including
pricking cupping), and dietary modification, as well as pro-
posed mechanism behind these treatments.

Case Presentation
A 74-year-old male with AD first visited the clinic on Septem-
ber 3, 2020.

Chief complaint: Intensive itching on the skin of the hands,
arms, and lower legs. The eczema began on one instep three
months prior. Conncerned about the side effects, the patient
refused to take prednisone prescribed by a dermatologist and
used Seaka cream, but it was ineffective. He was referred to
a senior TCM practitioner and received treatment with CHM.
However, his symptoms progressively worsened. He expe-
rienced swollen, heaviness and tightness in his legs, which
impaired his ability to walk and forced him to remain in bed.
Additionally, he frequently woke up during sleeping due to
pinprick-like pain in his legs. In the week before his visit,
foamy urine was observed.

History: The patient has a history of allergic rhinitis and hy-
pertension. Since 2017, he had been taking doxazosin mesyl-
ate, carvedilol, and nifedipine for hypertension management.
In September 2016, he was hospitalized in Macao for one
month due to kidney failure caused by prostate hypertrophy
obstructing the urinary system. He underwent prostate surgery
and began taking medication to protect his kidney function,
which has since normalized.

The patient’s first onset of AD occurred in April 2016 and com-
pletely subsided after approximately one month of treatment
with Willow’s quadruple combo therapy by the author.
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Examination: The patient’s skin on the hands, forearms, and
legs below the knees exhibited redness or darkening, swell-
ing, and in some area, oozing, cracking, or crusting (Figure
1). During the examination, when the thumb was used to apply
pressure to the depressions below the thoracic vertebrae T1,
T2, T3, and T4 (T1-T4 points), the patient experienced pain.

Treatment: The patient underwent Willow’s AD quadruple
combo therapy for 6 weeks. The details are outlined below.

(1) Electronic acupuncture (EA):

G32 x 1.5” acupuncture needles with 2 Hz electronic current
applied for 20 minutes on the 12 back points first and then 14
front limb points. The acupoints were disinfected with 70%
alchohol before needling.

12 back points: T1-T4 points and the eight side points (one
inch on either side of the spinal line, parallel to T1-T4 points).
T1-T4 points were punctured perpendicularly, while the eight
side points were punctured at a 45-degrees angle towards the
spinal line.

14 limb points: ST36, SP10, SP9, SP6, K13, LI11, LI4 on both
sides of the legs or arms. No electrical stimulation on ST-36.
Needles were inserted perpendicularly into the skin.

Sessions were conducted twice per week in the first month and
once per week after then.

(2) Cupping:

After EA treatment on the back, plastic vacuum cupping was
immediately applied above the T1-T4 points for about 5 min-
utes.

Pricking-cupping: Immediately after cupping, the painful
point between T1 and T4 was punctured rapidly and repeat-
edly with a 7-star plum blossom needle (15 punctures). Cup-
ping was then applied above the punctured area immediately
afterward. The blood was cleaned, and cupping was repeated
for three times. Then the punctured area was disinfected with
iodine and covered with a pad to prevent infection. The proce-
dure was performed on one tender point in each EA session,
starting from the most painful point.

In addition to the tender T1-T4 points, this procedure was also
performed on areas with oozing (a-shi points).

The hands
Figure 1: Pictures of the AD patient taken on 09/03/2020 before treatment.
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Note: Transparent small liquid beads were noticed above some
of the needle holes on the 12 back points after cupping fol-
lowing the first EA treatment on the back, but no more after
two sessions of EA treatment. Before the pricking-cupping, the
practitioner should make sure that the patients was not taking
blood thinner.

(3) CHM formula:

Oral CHM formula: Willow’s AD formulated herbal extract,
a mixture of herbal water extracts consists of Arnebiae Radix
(zi cao) and other 8 CHMs, was prescribed to the patients. 10
grams of the mixed extract (equals to 50 grams raw materials)
was dissolved in 30-40 ml of boiling water. Take twice per day.

External CHM formula: Willow’s AD formulated herbal
powder, a mixture of 15 grams of ground CHM powder in a tea
bag, which consists of Sophorae Flavescentis Radix (ku shen)
and other 3 herbs, was prescribed. The tea bag was decocted
with 300 ml of water in a pot, simmered for 20 minutes after
boiling. Repeatedly wash the lesion area with the warm decoc-
tion twice per day. One tea bag was used for 2 days.

(4) Diet control:

The patient was advised to avoid eating spicy and fried food,
shelled seafood, and BBQ, as well as to refrain from drinking
alcohol during treatment and for two months afterward. For
dinner, a porridge made of a mixture of coix seeds and green
bean (in a 4:1 ratio) was recommended.

Result

After 10 days of Willow’s AD quadruple combo therapy (three
sessions of EA treatments), the patient reported a significant
reduction in itchiness. The lesions gradually healed (Figure
2). After one and a half months of treatment, the patients had
full recovered. In January 2021, three months after the TCM
treatment, when the patient returned to Macao and visited his
nephrologist, he was informed that his AD was likely caused
by carvedilol as a side effect, prompting the discontinuation of
the medication. A follow-up blood test showed all indices were
normal, indicating that the CHM formula was safe and without
side effects.
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Discussion

AD is a chronic and recurrent skin disease characterized by
Th2 cell-mediated type 2 inflammation involving a multifacto-
rial and complex interaction among epidermal barrier dysfunc-
tion, environmental factors, and immune dysregulation [15].
Recent research highlights epidermal lipid profiles, neuroim-
mune interactions, and microbial dysbiosis as emerging focal
points in the pathophysiology of AD [2], but its etiology re-
mains incompletely understood.

The thymus represents the primary site for T cell lymphopoiesis
[16]. An increase in thymus size has been reported in children
with active AD [17,18]. However, the involvement of thymus
function in AD among adults requires further investigation.

TCM treatment for AD mainly encompasses internal and exter-
nal herbal medicine, dietary therapy, acupuncture, and pricking
cupping. Here, the author discusses the potential mechanisms
underlying various TCM treatment approaches and proposes
an association between inflammation at the T1-T4 points, the
possible involvement of the sympathetic nervous system, and
thymus in AD patients.

1. Thymus to AD

Since cytokines of type 2 immunity consistently predominate
in the acute phase of AD, recent successes in systemic thera-
peutics for AD have focused on targeting cytokines produced
by T cells [19]. The thymus is a crucial organ for immunity. Re-
sponsible for the creation of immune competence, represented
by a multifunctional population of T lymphocytes, the thymus
is able to control immune functions not only by supplemen-
tation of immune system with T cells but also by regulation
of immunity indirectly by neurohormonal mechanisms. The
thymus occupies a central position in the neuro-endocrine-im-
mune network integrating its homeostatic tasks in the range of
metabolic, procreative, regenerative, tolerogenic and defensive
functions of the organism [20].

Previously, it was believed that thymic activity is primarily ac-
tive during childhood [21]. However, recent studies revealed
that the thymic lymphopoietic and endocrine functions are

The ba-c.k of the
lower legs

Figure 2: Pictures of the AD patients taken on 09/09/2020 (after 6 days of Willow's AD quadruple com-
bo therapy including 2 sessions of EA-Cupping treatment) and 09/16/2020 (after 13 days of Willow's AD
quadruple combo therapy including 3 sessions of EA-Cupping treatment).
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maintained 1n the adult and elderly individuals [20], albeit with
varying intensities that are adjusted to different stages of life.
Clinic studies have shown the increased size of thymus among
children with active AD compared with healthy controls. The
larger size of thymus is compatible with increased thymic ac-
tivity and emission of T lymphocytes [17,18]. Thymectomy
has been linked to a higher risk of autoimmune disease, devel-
oping cancer, and dying in adults [22]. But the link between the
thymus and AD in adult have not been investigated.

2. Neuroimmunology to AD

The close communication between the immune and nervous
systems in coordination with various skin cell populations or-
chestrates neuroimmune circuits that are critically involved
in regulating pruritus in AD. Dysregulation of these neuroim-
mune circuits plays a key role in the pathophysiology of AD,
causing inflammation, pruritus, pain, and barrier dysfunction
[23].

Genetic and allergy trigger factors contribute to AD, activat-
ing both the nervous and the immune systems. Endogenous or
exogenous trigger factors of AD such as microbes, irritants, or
allergens can both directly or indirectly, via epidermal and im-
mune cells, activate high-affinity receptors on peripheral sen-
sory nerve endings. Activation of sensory nerve endings leads
to depolarization and electrical transduction, which in turn
leads to the release of further neuromodulators from central
primary afferent nerve endings into the dorsal horn of spinal
cord. Cytokines, chemokines, proteases, lipids, opioids, and
ions excite and sensitize sensory nerve endings, which not only
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induces pruritus but further aggravates/perpetuates mflamma-
tion and skin barrier disruption [23].

Sympathetic and parasympathetic nerve fibers enter the thy-
mus along with blood vessels and branch. The strict associa-
tion between nerve fibers and blood vessels strongly supports
the hypothesis that autonomous innervation is also involved
in controlling T-cell trafficking, i.e., both entry of T cells into
the thymus and their exit from the thymus as mature T cells
[24,25].

Sympathetic nerves originate from the T1 and L3 segments of
the spinal cord, first travelling to the sympathetic chain, and
then to the organs and tissues controlled by these nerves (Fig-
ure 3). Therefore, the sympathetic nerves play a critical role in
regulating the function of internal organs.

An early study reviewed that the input to the thymus, which
originates from the superior cervical ganglion and extends to
about the T3 level [26]. Later, it was reported that the thymus
is innervated by nerve fibers originating from postganglionic
cell bodies located in the superior cervical and stellate ganglia
[25]. The superior cervical ganglion receives preganglionic fi-
bers from the T1 spinal nerve, meaning that the T1 nerve is the
main pathway for sympathetic innervation reaching the supe-
rior cervical ganglion [27]. Meanwhile, the stellate ganglion is
formed by the fusion of the inferior cervical ganglion and the
first thoracic (T1) ganglion, meaning that the T1 nerve directly
contributes to the formation of the stellate ganglion, essentially
becoming part of it when they merge [28].
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Figure 3: Sympathetic innervation.
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These findings help explain the tender pomts between T1-T4
among the patients with moderate or severe AD, as well as the
efficacy of the EA therapy on the 12 back points.

3. Food, microbiome, and AD

A crosstalk between commensals and the immune system has
been well known. Alterations in this crosstalk are believed to
affect the maturation of innate and adaptive immunity during
early life [29]. Recent advances in understanding AD patho-
physiology have revealed that skin and gut microbiome dys-
biosis plays an important role in the disease [30-33].

Diet plays a significant role in shaping the microbiome, with
experiments showing that dietary alterations can induce large,
temporary microbial shifts within 24 h. Most functions of the
microbiome are exerted through microbiome-derived metabo-
lites. Gut flora and their metabolites actively participate in both
B cell and T cell proliferation and differentiation, thus inducing
protective antibody responses [33].

Type 2 immune responses are primarily triggered by the recog-
nition of certain types of antigens, including food and airborne
allergies and some bacteria and viruses, typically occur in pe-
ripheral tissues [34,35]. Foods that trigger AD include milk,
eggs, junk foods, dairy, flower products gluten, nightshades,
crab, shrimp, mutton, beef, and fish et al [35,36].

The elevated level of total serum IgE (sIgE) is one major hall-
mark of AD. Food allergy-specific IgE is produced during sen-
sitization. B cells play several roles in the development of food
allergy versus. Th2 cells regulate B cell class switching to IgE
through their production of Interleukin-4 (IL-4) [37]. Recent
animal study revealed that plasma cells in the thymus can se-
crete homeostatic sIgE, which can increase the number of mast
cells locate at the mucosal surfaces of the gut and skin that cor-
relating with the severity of anaphylaxis [38]. This discovery
connected the thymus with allergies and anaphylaxis closely.
Coix (Semen Coicis) is used as both a food and a CHM in Chi-
na. Pharmacological studies demonstrated it could regulate the
intestinal microbiota and has anti-tumor and anti-inflammatory
effects [39]. Therefore, coix was recommended to AD patients
by the author.

4. CHM for AD

Pharmacological and clinical studies have confirmed that most
CHMs used for AD treatment have anti-inflammatory, anti-
allergic, antioxidant, and/or anti- angiogenic effects, which can
attenuate AD through various mechanisms such as restoring
the skin barrier while balancing Th1/Th2 cell levels and regu-
lating the expression of cytokines and chemokines through a
variety of mechanisms with few sides effect [12].

Some CHMs were demonstrated to have preliminary immu-
nomodulatory effects on T cells and basophils. The active
compounds in these CHMs have been found to have potent in-
hibition of immunoglobulin IgE, mast cell activation, and pro-
inflammatory cytokine or signaling pathway, and have value
for both IgE and none IgE- mediated food allergy [40].

In a statistic study using a national database in Taiwan, For-
sythiae Fructus (lian giao) was reported the most popular CHM
used for treating eczema, followed by Coicis Semen (yi yi ren)
and Taraxaci Herba (pu gong ying). While Xiao Feng San
(XFS) was the most common used herbal formula [11]. The

effect of gromwell (z1 cao, Radix Lithospermi ) extract on AD
was confirmed by both clinical and animal studies [41,42].

In addition to ingestion, CHMs are also topically used for AD
treatment [43,44]. Phellodendri Chinensis Cortex (huang bai),
Sophorae Flavescentis radix (ku shen), Cnidii Fructus (she ch-
uang zi), and Dictamni Cortex (bai xian pi), which are most
commonly used herbs for AD, were listed as the core CHMs
having effects on the pathways on immune and metabolism
systems different from Western medicine [40]. Besides, sulfur
is also used alone or in combination with other CHMs for der-
matological conditions including seborrheic AD [45].

It should be noted that, due to varying backgrounds and exper-
tise, different TCM practitioners use different CHMs and acu-
puncture formulas for AD treatment, either based on classical
formula or their own creations. Therefore, the treatment results
can vary, and in some cases, may even worsen the symptoms.
The senior TCM practitioner in this case serves an example.

5. Acupuncture for AD

Efficacy and safety of acupuncture treatment for eczema has
been well-documented and reviewed [8,9]. The most common-
ly used acupoints for AD are ST36, SP6, SP10, LI4, LI11, and
a-shi points (the points located on the lesion area) [13,14,46].
Other commonly used acupoints are sea points, confluence
points, and back-shu points [13,46].

The immunomodulatory and anti-inflammatory mechanisms
of acupuncture have been widely studied, particularly in how
acupoints communicate with target organs via neuro-immune
regulation has been widely studies. The multisystem anti-in-
flammatory effect of acupuncture involves the regulation of in-
nate immune cells as well as adaptive immune cells, including
macrophages, granulocytes, mast cells, and T cells [47,48].

The somatic afferents present in acupuncture-activated acu-
points convey sensory signals to the spinal cord, brainstem,
and hypothalamic neurons. Upon information integration in
the brain, acupuncture further stimulates multiple neuro-im-
mune pathways, including the cholinergic anti-inflammatory,
vagus-adrenal medulla-dopamine, and sympathetic pathways,
as well as the hypothalamus-pituitary-adrenal axis, ultimately
acting immune cells via the release of crucial neurotransmit-
ters and hormones. ST36, SP6, L14, LI11, and KI3 were listed
for their anti-inflammation effect and their mechanisms of the
treatment was revealed [48].

6. Cupping and pricking-cupping for AD

Cupping therapy is an ancient healing technique performed by
applying cups to selected skin areas and creating a negative
pressure, either by heat or by suction [49]. Pricking-cupping
is TCM therapy that involves puncturing the skin with ster-
ile needles and then applying a cup to the area to draw small
amount of blood through the needle holes. It differs from
“bloodletting”, which is no longer used in the West [50].

Both cupping and pricking-cupping have been used to treat
various skin diseases. The procedures, theories, and mecha-
nism of cupping and pricking-cupping in dermatology have
been detailed reviewed [51,52,10]. The proposed mechanisms
of cupping include effects of subatmospheric pressure suction,
promoting peripheral blood circulation, and improving immu-
nity. Reported benefits of cupping therapy for AD include en-
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hanced skin blood flow, changing of the skin’s biomechanical
properties, increasing pain thresholds, improving local anaero-
bic metabolism, reducing inflammation, and modulation of the
cellular immune system [52].

Pricking-cupping is particularly effective for relieving itching
through three main mechanisms:

(1) The theory of "neuro-endocrine-immune network". By
stimulating the acupoints and the nerve endings around the
skin lesions to stimulate and regulate the endocrine system, the
body releases certain hormones and neuropeptides, and acts
on the immune system, so that immune cells derive protective
polypeptide factors, thereby achieving the effect of relieving
itching.

(2) Pricking-cupping can directly discharge endotoxins, toxic
substances, excessive histamine, endothelin and other inflam-
matory mediators in the blood by releasing an appropriate
amount of blood, thereby improving vascular function, reduc-
ing inflammatory reactions, and reducing patients' itching.

(3) In the early stage of inflammation, vascular congestion is
a key factor in causing itching, and pricking cupping can di-
rectly improve the congestion of blood vessels, by reducing the
pressure in the local small blood vessels, restoring the osmotic
pressure of the blood vessel wall, prompting the extravasated
fluid to return to normal circulation, promoting blood metabo-
lism, and helping to relieve itching and inflammation [10].

Fire needle on lesioned skin combining with pricking-cupping
has been report effective treating AD. Acupoints GV 14, BL13,
BL17, and BL20 were selected for pricking cupping [53].

7. Hypothesis of the link between inflammation on T1-T4
points to AD and asthma

Willow’s AD quadruple combo therapy has been successfully
used to treat several dozen adult patients with moderate to se-
vere AD. Pricking-cupping and external CHMs were applied
only to severe AD patients with skin cracking, oozing, or crust-
ing. In addition to the T1-T4 tender points, pricking-cupping
was also applied to a-shi points (the lesion areas).

In TCM, the spinal line is part of the Governing Vessel (GV, Du
Mai). Some acupoints in the GV lie in the depressions below
the spinous processes of the thoracic vertebra. For example,
GV 12 is located below T3, GV 13 is below T1. These points
are commonly used to treat respiratory disorders like cough
and asthma [54]. The author selected the T1-T4 points primar-
ily based on the tenderness found during the patients’ initial
examination.

Among the adult patients with moderate or severe AD treated
by the author, only three patients with severe AD showed no
obvious tenderness on the T1-T4 points during the initial ex-
amination. The number of tender points and the severity of ten-
derness were correlated with the severity of the symptoms. Pa-
tients who experience tenderness at the T1-T4 points reported a
gradual reduction in tenderness, which eventually disappeared
as their symptoms improved following treatment.

During the first session, transparent small liquid beads were
commonly observed above some of the needle holes after cup-
ping on the 12 back points. The author attributes the liquid to
inflammatory exudate, as no more liquid beads was obbserved

once tenderness subsided following several sessions of EA-
cupping and pricking-cupping treatment.

The author observed this phenomenon in patients with asthma.
The same 12 back acupoints and 10 points on the legs for EA
therapy were also used for asthma patients. But the acupoints
on the arms (LI-11 and LI-4 used for AD) were replaced with
LUS5 and LU9 (commonly used for asthma treatment).

Based on these observations and the understanding of neuro-
immune interactions in allergic diseases, the author proposed
that inflammation on the T1-T4 points may be linked to flair-
ups of AD and asthma, both of which involve type 2 immune
response.

Inflammation at these points can alter the regulatory function of
the sympathetic nerves, subsequently impacting thymus func-
tion. The thymus is crucial for the development and maturation
of T cells. EA treatment likely exerts its therapeutic effects by
reduce inflammation and restore the regulatory function of the
thymus through sympathetic nerve pathways.

The eight points on the sides of the spine, parallel to T1-T4,
are located between Hua Tuo Jia Ji points (0.5 cun lateral to the
lower border of each spinous process) and the first lateral line
of the Foot-Taiyang Vessel (1.5 cun lateral to the lower border
of each spinous process), which are traditionally used to treat
respiratory and cardiovascular disorders [54]. The author chose
the points 1 cun lateral to the spinal points and inserted the
needles 45 degree toward the spine, based on the anatomical
distance of the sympathetic truck from the midline of the spine.
The cardiac and pulmonary plexuses receive branches directly
from the T1-T4 spinal cord segments (Figure 3). The pulmo-
nary plexus innervates the larynx, trachea, bronchi and lung.
In TCM, it is believed that “the lung is connected with skin
and hair”. Both TCM theory and the anatomical discovery
of the sympathetic nerve innervation provide insight into the
mechanism of EA treatment using the 12 back points, for both
AD and asthma patients — taking its effects by regulating the
sympathetic nerves and reducing inflammation at these points.

8. Proposal for approach to test the hypothesis

To verify the author’s hypothesis of relationship between in-
flammation on T1-T4 points, sympathetic nerves, thymus func-
tion, and AD flair-up, the outline of the following clinical stud-
ies on Willow’s AD quadruple combo therapy to adult patient
with moderate and severe AD patients are proposed.

(1 The study can be divided into 4 groups: blank + diet,
CHM formula + diet, EA + cupping + diet, and Willow’s AD
quadruple combo therapy (CHM + EA + cupping + diet)

(2) Tender points between T1-T4: exam the tender points
between T1-T4 before and after treatment, and record the cor-
relation of points numbers and severity of the tenderness with
the symptoms of skin lesion and itchiness,

3) Analysis of the blood released from pricking-cupping
on T1-T4 points: collect the blood containing blood and in-
flammatory extrude using a tube containing heparin. Use mi-
croscope to observe the cells and use LC-MS to identify the
components in the collected sample separately.

4 Blood analysis: analyze serum IgE [38] and AD spe-
cific cytokines thymus and activation-regulated chemokine
(TARC) [55] before and after the treatment.

5) Gut microbiome analysis: compare the difference be-
fore and after treatment.
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(6)

Measure the size of the thymus: to evaluate the in-

volvement of the thymus to AD onset, compare the size differ-
ence before and after treatment.

Funding sources: None
Conflicts of interest: None disclosed.
Patient consent: The patient provided written consent.
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