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Earlier, Deeper, Upstream: A Life-Course Approach to Improving Population Health
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BACKGROUND. The author presents a theoretical framework for understanding the origins of health
and disease from a life-course perspective. He then discusses the implications of this framework for
preventing chronic diseases and improving population health in Taiwan.

METHODS. The author reviews the literature on two longitudinal models of health and disease
development, and presents a unified framework which reconceptualizes the origins of health and
disease from a life-course perspective.

RESULTS. Two leading longitudinal models of health development were presented. The early
programming model posits that early life exposures can influence future health outcomes. Recent
evidence for developmental (including periconceptional) origins of future reproductive outcomes was
reviewed. Epigenetic modifications as a possible mechanism for early programming was examined.
The cumulative pathways model reconceptualizes decline in health resulting from chronic wear and
tear to the body’s allostatic systems. The impact of chronic stress and racism on reproductive health
was discussed.

CONCLUSIONS. The life-course perspective suggests that clinical and public health efforts to prevent
chronic diseases and improve population health must intervene earlier, deeper, and more upstream
than previously thought. Future chronic disease prevention research should focus on elucidating early
and long-term biological, behavioral, psychological, and social precursors to disease, and identifying
windows along the pre-disease pathways most amenable to interventions. For example, prevention of
neurodegenerative diseases may need to begin decades prior to the onset of cognitive symptoms.
Preventing chronic diseases and improving population health in Taiwan will also require multilevel
societal efforts to address the root cause of chronic stress and poor health, as well as upstream social,

economic, and political determinants of health and disease.
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Antibody Drug Conjugates: Changing the Therapeutic Landscape of Triple Negative Breast
Cancer
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Antibody-drug conjugates (ADCs) are comprised of a monoclonal antibody targeting a tumor-
selective antigen, coupled to a cytotoxic agent or other therapeutic payload. Sacituzumab Govitecan
(SG), the first ADC FDA approved in the US for triple-negative breast cancer (TNBC), incorporates



the antibody hRS7 targeting Trophoblast cell-surface antigen 2 (TROP2), conjugated to a
topoisomerase-1 (TOP1) inhibitor payload. In the phase 3 ASCENT trial involving patients with
heavily pre-treated metastatic TNBC, SG increased Progression-Free Survival (PFS) from 1.7 to 5.6
months, and Overall Survival from 6.7 to 12.1 months vs. chemotherapy Treatment of Physicians
Choice (TPC). Despite its importance as an emerging therapeutic, little is known about de novo or
acquired resistance mechanisms relevant to SG. We sought to identify mechanisms of SG resistance
through RNA and whole-exome sequencing of pre-treatment and post-progression specimens. In our
initial series, one patient exhibiting de novo progression lacked TROP2 expression, in contrast to
robust TROP2 expression and focal genomic amplification of TACSTD2/TROP2 observed in a
patient with a deep, prolonged response to SG. Analysis of acquired genomic resistance in this case
revealed one phylogenetic branch harboring a canonical TOP1 E418K resistance mutation and
subsequent frameshift TOP1 mutation, while a distinct branch exhibited a novel TACSTD2/TROP2
T256R missense mutation. Reconstitution experiments demonstrated that TROP2 T256R confers SG
resistance via defective plasma membrane localization and reduced cell surface binding by hRS7.
Thus, we identified parallel genomic alterations in both antibody and payload targets associated with
resistance to SG. Complementing this work is our pre-clinical studies of SG response and resistance
through genome-wide CRISPR screens in TNBC cells. This approach yielded the anticipated
pathways involving DNA repair and replication associated with TOP1 inhibitor sensitivity, and most
notably highlighted the PARP pathway as a key determinant of SG response. We thus hypothesized
that combination SG and PARP inhibitor (PARPi) would synergize for tumor killing, and that
employing an innovative sequential dosing schedule for SG and PARPi would enhance the therapeutic
window. Accordingly, we are carrying out a Phase 1/2 clinical trial of SG and Talazoparib delivered
on a sequential schedule for patients with metastastic TNBC (NCT04039230). The dose escalation
phase of this trial demonstrated the superiority of sequential over simultaneous dosing. In addition,
pre-clinical studies revealed the mechanism of PARP inhibitor synergy, which involves stabilization
of the TOP1 inhibitor-induced DNA cleavage complex (TOP1CC), leading to enhanced DNA damage
and tumor cell death. Collectively, these studies highlight the specificity of SG, and they illustrate
how mechanisms of response and resistance will inform future drug sequencing strategies and

therapeutic combinations.
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What Surgeons Need to Know in the TAVI Era
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Urine-based liquid biopsy for PC
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Exercise and Sports in Children: Daily walk for your dogs, what about children?
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Exercise Therapy and ADHD
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Onyx as an adjunctive embolic material for transvenous coiling cavernous sinus dural arteriovenous
fistula

ﬁasaf ¥
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Background: Transvenous coil embolization (TVCE) of cavernous sinus dural arteriovenous fistulae
(CSDAVFs) is a standard method with promising results. There may have residual fistula and/or
aggravate patient’s visual symptoms after coiling. Here, we reported our experience of using Onyx
as adjuvant embolizer to manage CSDAVF after TVCE.

Method: Over an 8-year period, a total of 188 patients with 203 CSDAVFs were referred for TVCE
with complete angiographic follow up. There were 86 patients (mean age: 65.5 years) with 93
CSDAVFs underwent transvenous Onyx embolization (TVOE) of CSDAVFs after coiling. We
retrospectively assessed the clinical data, angioarchitecture and outcomes of all patients and compare
with 102 CSDAVFs undergoing TVCE.

Results: The major factor for selection of TVOE was to enhance immediate complete obliteration
(CO) of CSDAVFs (n=43, 46.2%), patients with cranial nerve palsy (n=26, 28.0%), residual fistula
with persistent pial vein reflux (PVR, n=22, 23.7%), or redirection of fistula flow to PVR (n=2, 2.2%)).
The average amount of Onyx for TVOE was 1.7ml per CSDAVF. The mean coil length for TVOE
and TVCE were 148cm and 234cm, respectively and showed statistical significance (p=0.03).
Immediate and follow-up DSA showed near or complete CO of CSDAVFs in TVOE and TVCE were
93.5%/100% and 73.6%/ 96.4%, respectively, which showed statistical significance on immediate
CO (p=0.02). Transient hemodynamic instability was found in 80 patients (93.0%) due to toxicity of
Onyx. One patient (1.2%) and hemorrhagic complication in TVOE.

Conclusions: Small amount of Onyx as an adjuvant embolic material for TVOE had the advantage
of less coil utilization and better immediate CO. This technique can be a salvageable procedure in
patients with PVR. There is no statistical significance in the peri-procedural complication and follow-

up angiographic outcomes in both groups.
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Application of MRI-derived brain aging index in brain health management
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Patient Selection for ICAD and Technical Considerations
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There are four accepted methods to measure BP: routine office BP (ROBP) measurement,
automated office BP (AOBP) measurement, home BP measurement (HBPM), and ambulatory BP
measurement (ABPM). The first 2 methods are performed in the clinic setting, while the latter 2
outside of clinics. ROBP was the most commonly performed, and a vast majority of CV outcome
trials were based on ROBP to modify medications or treatment strategies. However, ROBP was less
precise as only 1 or 2 BP measurements were obtained, and many factors affected the accuracy of
readings. One of the major concern with ROBP is the alerting response which causes the white coat
phenomena seen as white coat hypertension in non-hypertensives and white coat effect in known
hypertensives. More importantly, the accuracy of ROBP is especially a great concern in the crowded
clinics in most of the regions in Taiwan. AOBP improves some drawbacks of ROBP. Though AOBP
is also performed in clinical setting, it requires automated oscillometric devices with multiple
readings, an averaged reading that can be stored, and an attended or un-attended quiet space. The
recent SPRINT trial used AOBP to enroll and follow up hypertensive patients, and used the readings
of AOBP as BP targets. AOBP is difficult to apply to the clinical settings in Taiwan as most of



hospitals and clinics cannot afford to have extra isolated spaces.

Out-of-office BP measurements include HBPM and ABPM. HBPM is referred to measurements
of BP at home usually by oneself, or on occasion, by caregivers or research assistants. Compared to
ROBP, HBPM is more likely to be free of environmental and/or emotional stress (such as white-coat
effect). HBPM is better than ROBP for the prediction of hypertension-mediated organ damage
(HMOD) and cardiovascular outcomes. In a systemic review of 9 publications, HBPM was non-
inferior to ABPM in predicting CV events and mortality. Four Asian studies have demonstrated that
morning home BP is a better prognostic predictor of CV events than ROBP. In the 2022 HT guidelines
of Taiwan Society of Cardiology/Taiwan Hypertension Society, HBPM is advocated in the diagnosis
and management of hypertension in Taiwan.

Definition and grading of hypertension:

BP category SBP (mmHg) DBP (mmHg)
Normal <120 and <80
Elevated 120-129 and <80
Hypertension
Grade 1 130-139 or 80-89
Grade 2 > 140 or >90
Eo6-1
T e th SE R TR
iﬁ =7

ﬂ'r'frm

% Fedd 1 55 7% (Vestibular migraine, VM )% i+ & P @ ok L chZ 45 - Tok 1t 8 L hd
px A F%fﬁ’v& FIAG L LR S REDE RS Al VMo G L S 4 LR B AR EA
KAk @3 BANRSA DRI IFI R 0 A DF LA LA FoR R AR A

2 %k rﬁp\g&ykm;ﬁ; b % T I R TR 5 B

TRAL R 2 LR PUEY B PR E 0 2 3R T RS B
LA ILE A RIw LT o

AL R s RO T IR DB Lt o LB A R Y frpER L S
P MR R A R R e

TR g e g BPPV AR A P A K L ehg g0 Kk 3 & 2 1 - Dix-Hallpike
maneuver & * M ETEF L PC-BPPV > BB {5 L3R ¢ B Ff 4 2 o o T R
o REFEPMZTEEHS > A FF DNk b BB R RM A R p A



(intorsion/depression) » £-4p k p T &L s v(extorsion/elevation) ; =B Pl IR Ap Rk p T BT
(depression/extorsion) » -4 %k p + E #v(elevation/intorsion) o g F] F AL ~ T Aleva & 54 iy §_
torsion > T ®E ~ }F E vud & 45§ vertical 0 #74 f VNG TV LD B B 4Pk IR torsion
s R Pl e upward £ o R E K FARRAEALP] G L 3 EREER DS RPRIRO L R

# PC-BPPV,Lt p% 4k %ha}t 3t 4% % upward/clockwise Ny. » PC-BPPV,Rt =p% & 3 &F &

upward/counterclockwise Ny. = Epley maneuver # ¥ 4% * % ;5% PC-BPPV » 7 %% b Z Ao gR
B oAl Dt LR E E v R4sUT 2 IR £ & Semont maneuver 7* E_Ap e f 32 o

head roll test * % 2 %75 it B £ 2~3 = e HC-BPPV, ! 3R geotropic Ny. % canalithiasis of
HC-BPPV (HC-Can) ~ ! 3R apogeotropic Ny. = cupulolithiasis of HC-BPPV (HC-Cup) > HC-Cup
B LA TR g2 F IR R R T AL Cup-C -~ Cup-U ° ind = i3 123 38 & 472 (forced
prolonged position, FPP ) T3 5 & o P 4R #2355 ] 4 10~12 /[ e » b2 5 2 f H 5 »
fak & A NAEIRE G A iﬁ—*ﬁifp‘..l‘l A E P (] B —*f gt H v 4R e 5% cHC-Can eh 2 7 7 )
Pl d 2L fEsd ik v utricle © Cup-U &2 F f“ H_® &£ w utricle > m Cup-C P ¥ BLZT| R
# 1 apogeotropic Ny.#& % geotropic Ny. ¥ P& 38 33 ®|7~4p & » £ ¢ =x FPP &b P2 3R #0331 (fr
Ju & enfp & )T F o barbecue maneuver ¥ ;5% HC-Can » Gufoni maneuver # /5% HC-Can fr
Cup-C - rapid head rotation % * »*;55% 7 7 HC-Cup » Cup-U B £4L 8 & * w #f[Fl % > Cup-
CHaER#™ % HC-Can {5 £ & 41 = - HC-Cup F PF7 % | %7p% 4k 3% 33 ] > L% Null point #7
i+ ~ pseudospontaneous nystagmus > = ~ seated supine positioning test = bow and lean test & ¥
SRR el N IR I REI SAF/

AC-BPPV % % F & » 31 {7 & ] Dix-Hallpike maneuver fF > & @ ¢ Rt L R4 2 7
ii#e o Bl4edd 7 = ] Dix-Hallpike maneuver p¥ » + + X ¢ B 7 27 # 7 ampullofugal flow
¢ 5_ downbeat nystagmus » % # # 7 ampullopetal flow | & = = ] PC-BPPV 48 & chp% 4k o 5
Fe > ER Y B3R A PR 333 deep head hanging maneuver ¥ o

e BPPV = AR FHHRE " EPFEBEMN pL LR frEp i g g M
Prl PR ) S s P F TR 0 A P P AR RS ETIS > R AR iy £ 2
T A ES 15} °

E6-5
* HINTS &% 2 %77 feldfc¥ F i
5 7% [

ov B d-{\?&fmzd il %L

FR-PmB AELEET L DR - o bz P 0 5 S%EE pralka? R d o
FHFPB R ACE 24 ) (FEE DR EE ) B B3E 25%5 ¢ feiipd o HP 84
AR ERSY b Y R FERAEELE TS PR FL Y ki
RN A JSO%mﬁ g g A s 2 grm 4 X R INH KF KR 0 A brain CT &4
VA b AR )il“&%“ 50% c H i & & cnERPBE 2 0 2350 b B TF]F ORTE > 2
H e nTE > MA S AR AL Ed gk Rk @R —HINTS -

HINTS - . = € & 5 ### & (Head Impulse test, Nystagmus, and Test of Skew deviation)
g Ao HINTS p sidksn s 285 ¢ RiEmE vt U mE > 59 * ik 28 2 > 2



BRERTrR B- R g REFEFERZLFYY FUEpPEf-Y FURE S 2 H3 - ¥ F
PR s H - 2w s klé;ifﬁﬁﬁé’ﬂwﬁuﬁ"?wnkavz%ﬂ#5v@:ﬂ+%ﬁ&#%
Bl G B w PR S g PRgR~ 2R T (e ¢ RERAR 2% 2 v ap JR( gaze-evoked nystagmus )
LGl ey %p—r » @ 20-30%:7¢ %@Iﬁ%%ﬁ”"i"‘]mt‘ Rt dr > H s 60-70%:7 % 1Lp%
BEAMNE - KT o PR B o PR W) o F]t head impulse test - skew deviation
{;ﬂ:@ﬁ%§% WMmemﬁ{,%é%%w&ﬂﬁ%m@%ﬂé’ﬂéﬁ%%w
fedd S o FH fplw et ic T o head impulsetest € R IR E IR ¥ @ ¢ %% % head impulse
test ¥ 20 % c BB TR nE > b IML v f'gp:;’;;% s b4 g B R lAs p B 4k w e AICA territory
infarction » head impulse test » ¢ % 3H R]® - Skew deviation &2 7 B I|peaf & F i T
LA L PR - B - MR R ;ﬁ alternate cover test 4c 12 Fgin o % é«fﬁq&a%ﬁ 4 skew
deviation i ¥ =ik ~ BT A L ELE > ¢ T % £ skew deviation RIP? &g 2 45 4 o F]p skew
deviation i & & —¢ R fpx & gk o

1 HINTS ;2 0] » S 3 ~ PR3 (7FF > 3 head impulse test & % > *EI‘»'»:}E"? w5 IR
PR R e 0 2 85 skew deviation > = ?‘{’ﬁ H- o p &7z Rizpmd 3 37 1
e ZRE- Hiwhfoinhk o

AL AN HINTS Gepr il S8t cafg® o 1% - F » enffsdr @ 5@ % HINTS 24 o
HINTS :h& 32 fodf (2 ;2 > HINTS thit /e * pris > fodp M F 64 % o

ke
A
=k
&
&
=k
W%
\4

FRDDSFERLIM s FUFT R T ORIHLEAREY RS
{q* - BEARE OB REREL S 20 ZRE - FFRSY 40 TRE
AEEE s R f%"ﬁﬂl R L ARR o ¥ ’#”i‘a%cﬁ,—“‘?}’?
AT MR A fgeed ~ WA o

~¥ﬁP%% TR FRC O HW ARSI e i s
© F R %meWMGzJ@%mK* By £5E# U2
e R iAo g BERE R EFER A 53%‘*?;{@:%%%2%@?’%‘
”l;vujwﬁ Faustg gy (DNR) A1 ¥ & kA EBuER 3 {FwhFagin
° i—%igviﬁ PR EF s Reh B > AAEE A4 & %Eﬁfﬁﬁﬂ%%v'h#aﬁmi"
DA M e RE R o B 2 H AHEHGE RBEL F TR "ERER TN, SR
SIE R H R A K hif e Ls')i}ﬂ—\ff-ﬁp-# FAeF R A L & o

Jp ﬁ%ﬁ@v w7 (Advanced care planning) fp % ¢ 2 Pﬁ)% RI A g AR E
BLEOTRS RAR M4 & - TR PFaa A Bl 258 s A 2 £ kA (Artificial nutrition and
hydration) #-8 % & & B £57 2 ¥ RLEF szMff SRR EL Y 6P K5
2ERFAFUEE X108 E 1 6p 1 *‘Pﬂ”@‘ﬁ LA ERET % enp iz
%ﬂ’i¥1&%@%w%EW§ﬁi@&g@gu‘@%ﬁ ﬁ%,&ﬁg@wﬂﬁ%
B 107 E X pEF L I’}}%/\ BAfEIE S Fmp] | 2 TR S iF?)%‘F@F 5 2 ?5)%‘1%*#-

S

P

=3
*‘m Tode o .

o ap
Q'-\ F_*. E}L tn_, [ (m. =) ‘E}m

[
~ e

o /

;p \%\\ —‘mk_

B

1

2
EA
|+

{ <

e R

\m
>
*l =

ém.

EY O

ko e
b=
>



ﬁiiﬁm@g*q%igLﬁ wiw%ﬁﬁ’i% TR L P LT 0 ¥
%vaaﬁ‘mrﬁi§%%*Jﬁﬁ%‘tﬁm?%~*,4%%?%L§»“a¢$

E7-3
oA R R PR
R

34 F IR RAeF

Cross-cultural studies give the advantages of large sample size, multi-centered sites and
heterogeneity; nevertheless, it poses several challenges as well. Take palliative medicine as an
example, for the past years, Taiwan has actively formed research network with many countries and
has been actively involved in international end-of-life research such as the EASED (East-Asian
collaborative Study to Elucidate the Dying process) cohort I and II with Japan, Korea, ACP ( Advance
Care Planning) Asian Delphi with six Asian countries and Heart Failure Delphi studies with US,
Europe. We have extensively investigated on the topics of quality of dying and death, artificial
hydration, communication, prognostication, advance care planning and non- cancer referral criteria
in the hope to provide evidences or guidelines for clinical practice. Throughout the networking,
commitment, mutual trust and resilience are the key factors for success and sustainability. We have

established a platform not only for research but also for education of future generations.
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Clinical Buddhology and spiritual care
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The finding of the elevated serum calcium concentration is usually the first clue of
hyperparathyroidism and when hypercalcemia is confirmed by repeat sampling, all of causes should
be considered.



A29-year-old man presented to the emergency department with urinary incontinence that began
suddenly five days earlier. He had weakness in both legs (muscle power decreased to 4/5) with
numbness. Upon investigation, the patient had hypercalcemia (serum calcium 3.485 [normal range
1.975-2.475] mmol/L) and hypophosphatemia (serum phosphate 0.581 [normal range 0.775—
1.518] mmol/L) with an elevated level of intact parathyroid hormone (1956 [normal range 14—
72] ng/mL). Magnetic resonance imaging of his spine showed two lesions over posterior elements of
T10 and L4, with compression of the spinal cord at T10. The patient had an urgent surgical
decompression of the T10 lesion, which, on histology, was composed of round to spindled
mononuclear cells and numerous osteoclast-type giant cells with some bony trabeculae.

What disease should be considered first?

E9-3

Clinical Use of *™Tc-Sestamibi and '®F-Fluorocholine PET for Parathyroid imaging
HRYR

44 Frps FE

99mTc-Sestamibi (MIBI) parathyroid imaging is currently the most widely used preoperative
nuclear imaging procedure to localize hyperfunctioning parathyroid glands in patients with
hyperthyroidism. Since MIBI tracer accumulates within the mitochondrial cells, the higher abundance
of mitochondrial cells within the oxyphil cells of the parathyroid glands enables increased MIBI
accumulation in the hyperfunctioning glands. The sensitivity of the MIBI scan is enhanced by using
single photon emission computed tomography/computed tomography (SPECT/CT), pinpointing the
hyperfunctioning glands at typical or ectopic sites, especially useful in multiglandular disease. In
patients with recurrent disease, second operation is often more technically challenging than the first
one, thus precise preoperative localization is important. Still, the sensitivity of the MIBI SPECT/CT
is greater for adenomas than hyperplasia or multiglandular disease, which could be due to smaller
size of the hyperplastic glands and rapid parathyroid wash-out of radiotracer in some lesions.
Combining cervical ultrasound and MIBI SPECT/CT, a sensitivity of 81-95% can be reached. A meta-
analysis showed pooled detection rate of 88% using MIBI SPECT/CT, especially in patients with
primary hyperparathyroidism. In cases of negative or equivocal findings in parathyroid MIBI
SPECT/CT, an alternative method using '8F-fluorocholine (FCH) PET may be used. The higher
resolution of PET/CT imaging compared to SPECT/CT improves lesion detection. Choline is a
precursor of phosphatidylcholine, which is involved in the biosynthesis of phospholipids, essential
components of cell membrane. Tumor or adenomas show increased cell membrane turnover, which
increase FCH uptake. A meta-analysis involving 517 patients (12 studies) showed pooled sensitivity,
PPV, and detection rate of 95%, 97%, and 91%, respectively on a per-patient analysis. Per-lesion
analysis showed pooled sensitivity of 92% and PPV of 92%. Head to head comparison demonstrated
superior sensitivity of FCH PET/CT compared to MIBI SPECT/CT in primary hyperparathyroidism.
Further studies shown good efficacy of FCH PET/CT in patients with inconclusive MIBI SPECT/CT
findings, identifying lesions <10mm in diameter. In addition to better spatial resolution, FCH PET/CT



show lower radiation exposure and shorter acquisition time than MIBI SPECT/CT.
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Neurobiology of itch perception and its distinction from pain
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Nociceptors and TRP channels in the pathophysiology of itch
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Itch in systemic metabolic diseases: focusing on uremic pruritus
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Inflammatory and noninflammatory pruritogens in skin diseases
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Itch is the main chief complaint in patients visiting dermatologic clinics and has the ability to
deeply impair life quality. Itch results from activation of cutaneous nerve endings by noxious stimuli
such as inflammatory mediators, neurotransmitters and neuropeptides, causing itch signal
transduction from peripheral skin, through the spinal cord and thalamus, to the brain cortex. While
some inflammatory skin diseases such as lupus erythematosus, cellulitis, and pityriasis lichenoides
may or may not cause itch, others such as psoriasis and atopic dermatitis cause moderate-to-severe
itch in a majority of the patients. It is important to find the key mediators that cause such differences.
On the other hand, primarily noninflammatory diseases, such as uremic pruritus, cause itch through
certain pruritogens without causing skin inflammatory change. Meanwhile, there is evidence that
pruritogens are not only responsible for eliciting pruritus, but also interact with immune cells and act
as inflammatory mediators, which exacerbate disease activities. The understanding of these mediators
can provide targeted therapies for inflammatory and noninflammatory itch in common itching skin

diseases.
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Targeting cytokines, small molecules, and neurotransmitters in treating itch in skin diseases
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"Itch" is one of the important mechanisms of human defense, but persistent itching affects the
quality of life as well as physical and mental health of patients profoundly. According to statistics,
more than one-third of dermatological patients are troubled by itching. When pruritus symptom
persist for more than six weeks, it could be define as chronic itching, which influences the patient as
much as chronic pain. Traditionally, antihistamines and steroids are used to control pruritus. In
addition, some different mechanisms of medicine, including selective serotonin reuptake inhibitors
(SSRIs), tricyclic antidepressants (TCAs), opiates, and neurotransmitters such as gabapentin and
pregabalin are proved to be effective in itching reduction. However, in most of the time the efficacy
of these drugs is limited, especially for chronic itching.

In recent years, research on atopic dermatitis (AD) found that repeated scratching can cause cell
damage and release thymic stromal lymphopoietin (TSLP) and interleukin 33 (IL-33), which induce
downstream immune cells to release histamine, neuropeptide, IL-4, IL-13 and IL-31, and stimulate
peripheral nerves to produce itching sensation. Based on this scenario of pruritus molecular
mechanism, several biologics, including dupilumab, tralokiunumab and lebrikizumab which target
IL-4 and IL-13 were developed. In fact, these monoclonal antibodies showed promising pruritus
control in AD patients. Except IL-4 and IL-13, nemolizumab, targeting on IL-31, was approved in
treating prurigo nodularis, an extremely itching skin disease.

Going downstream of the pathogenesis of itching, all the involved cytokines belong to type II
inflammation, all of which are activated by the JAK-STAT pathway. A variety of oral small-molecule
drugs that inhibit JAKs, including baricitinib, upadacitinib, and abrocitinib, and topical small-
molecule drugs such as Delgocitinib, have been approved to be effectively and rapidly improve the
severity of itching in clinical trials and real-world patient usage. Understating the signaling pathway
involved in pruritus more and targeting the specific molecules identified allow physicians to help

patients get rid of the nightmare of itching in the future.
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