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A clinical case of atopic dermatitis with a rapid positive effect from the use
of a genetically engineered biological drug in a teenager
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Annotation

Introduction. The instructions for the drug dupilumab indicate that the administration of a single loading dose on the first day leads
to the rapid achievement of clinically effective concentrations within 2 weeks, which we saw in the example of our patient and her
real clinical response to the first injection.

Presentation of a clinical case. Under our medical supervision was a 17-year-old patient with severe atopic dermatitis, resistant to
traditional therapy. Heredity for allergic pathology is burdened: the girl’s mother suffers from pollen allergy. Initially before the start
of therapy: SCORAD — 88 points, EASI — 48.8 points, IGA — 4, blood eosinophils — 11 % (1188 cells/ml), total IgE — 1102.0 U/
ml; the content of nitric oxide in exhaled air (FeNO) is 30 ppb. On April 28, 2021, the patient was administered dupilumab at a dose
of 600 mg. Assessment of atopic dermatitis control in points upon admission to the hospital 2 weeks after the first administration
of dupilumab: on the SCORAD scale — 44.5 points; EASI — 13.8 points; IGA — 2 points, eosinophils — 9% (1070 cells/ml); total
IgE — 840 TU /ml; FeNO — 5 ppb.

Conclusion. This clinical observation clearly illustrates the fact that patients with severe atopic dermatitis who don’t respond to
first-line therapy can achieve positive clinical results after the first use of a recombinant human monoclonal antibody (IgG4).
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Aunorauus

Beenenue. B uncrpykiuy K nipenapary JaymiiyMal yKazaHo, 4To BBeJCHUE OJHOKPATHOI HATPY304YHOIT I03bI B TIEPBLIIT JeHb TIPH-
BOJIUT K OBICTPOMY JIOCTHAKEHUIO KAMHUYeCKU 9(DMEKTUBHBIX KOHIICHTPAIUIT B TeueHue 2 He/lelIb, YTO Mbl 1 YBUJIEIU HA [IPUMepe
Hareil MaleHTKN 1 ee PealbHOTO KJIMHUYECKOTO OTBETA HA BBE/IEHUE YoKe TIEPBON MHBEKITNH.

W310sxeHne KIMHNYECKOro cayyast. [To/1 HaimmM MeAnIIMHCKIM HaOJII0leHHeM HaXO/IUJIACh TAIIMEHTKA 17 JIeT ¢ TSKeJIbIM TedeHHeM
ATONNYECKOTO JIEPMATHUTA, PE3UCTEHTHOTO K TPAJUIIMOHHOI Tepariu. HacsieicTBeHHOCTD 10 aJ1/IepriyecKoi aTOJOTHI OTSITOIEHA:
Marth JIEBOYKHM CTPajIacT MbLIbIeBON ayteprieil. Mexomno no navana tepanun: SCORAD — 88 6asios, EASI — 48,8 6asa, IGA —
4, sozunoduinst kposu — 11% (1188 ki/mur), obmwmii IgE — 1102,0 ME/mur; cofepskaime OKCHIa a30Ta B BbIZBIXAEMOM BOB/LyXe
(FeNO) — 30 ppb. 28.04.2021 Gosibnoii BBegen aynuaymab B gose 600 mr. Ouenka KOHTPOJIsS aTONMYECKOro JepMaTrTa B Oajiiax
MIPU TOCTYIIEHWH B CTAIlMOHAP Yepe3 2 HeJlesIH TI0CIe IepBoTo BBeaeHus aymunymada: o mkage SCORAD — 44,5 6amra; EAST —
13,8 6asia; IGA — 2 Gasuna, sosunoduisl — 9 % (1070 kinerok/mor); o6mmii IgE — 840 ME /mut; FeNO — 5 ppb.

3axmouenue. [[anHoe KIMHUYECKOe HAOMOICHUE HATJISIIHO UILTIOCTPUPYET TOT (haKT, YTO MAIUEHTDI C TSKEJION CTEIeHbIO aToT-
YeCKOTro JIEPMATHTA, He OTBEYAIOIIIE TTIOJI0KUTEBHBIM 9(h(eKTOM Ha repBble IMHUK TEPAITIH, MOTYT IOCTUYb TOJIOKUTETbHBIX K1~
HUYECKHX PE3YJIBTATOB Y3Ke TI0CJIe [IEPBOr0 MPUMEHEH s PEKOMOMHAHTHOTO YeJI0BEYeCKOro MOHOKJIOHAbHOro anTutesa (IgG4).

Kiouesble ¢10Ba: aTonuyeckuii gepMaTut, Guoteparnmst, [ynurymad.

g wuruporanus: Yypiokuna 9B, IMoprasra EA. Knunuueckuil ciryyail aTonuyeckoro aepMarura ¢ ObICTPbIM TTOJOKUTETbHBIM
3 (HEKTOM OT IPUMEHEHUSI TeHHO-UHIKEHEPHOTO GUOJIOTMYECKOTO [IPeliapaTa y IOAPOCTKA. ALIep2oiozus i UMMYHOLIO02US 8 NCOUAMPUL.

2024; 1: 20-26. https://doi.org/10.53529,/2500-1175-2024-1-20-26

INTRODUCTION

Atopic dermatitis is a multifactorial genetically
determined inflammatory skin disease, characterized
by itching, chronic recurrent course, age character-
istics of localization and morphology of lesions [1].
To date, there is a constant growth of atopic diseases
in the world, which earliest from of manifestation is
exactly atopic dermatitis that develops against the
backdrop of genetic predisposition to atopy [2].

Modern understanding of AtD pathogenesis is
based on immunological peculiarities of lymphocytic
infiltrate with an admixture of dendritic cells, an in-
creased level of inflammatory mediators in the affect-
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ed tissues and defects in the skin barrier [3]. It was
revealed that the basis of allergic disease is the change
in the correlation of subpopulations of T-helper cells
in favor of TH2 phenotype [2]. It is T2-inflammation
that the basis of a range of diseases, such as bronchial
asthma, allergic rhinitis, chronic polypous rhinosinus-
itis, atopic dermatitis, eosinophilic esophagitis, etc.
[4]. TI-4, T1-13 and IL-5 are key cytokines, involved
in a cascade of inflammatory responses in T2-inflam-
mation. It is worth noting that a combination of aller-
gic diseases is common in clinical practice: bronchial
asthma (BA), allergic rhinitis and AtD [4, 5]. Con-
sidering the contribution of the same cytokines to the
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development of inflammation in various conditions, it
might seem perspective to use one drug for treating
various T2-associated diseases in one patient [4, 6].

The appeared information on the pathogenesis of
AtD development prompted scientists to search for
drugs, inhibiting cytokines, involved in the process
of inflammation. Modern immunology is actively
studying the role of particular cells and molecules in
the pathogenesis of allergic diseases for diagnosing,
treating and monitoring the efliciency of therapy [7].
Dupilumab has become the first targeted biological
drug to treat AtD. It is a recombinant monoclonal
antibody to IL-4 and IL-13 receptor subunit, which
suppresses T2-inflammatory response through inhibi-
tion of two key cytokines and might be the preferred
drug for treating moderate and severe continuous-
ly recurrent AtD [8]. Dupilumab is responsible for
inhibiting immune disorders, characterized by Th2
phenotype [9, 10]. Clinical trial, conducted for more
than 10 years, has confirmed the efficiency and safety
of dupilumab for treating AtD [11-13]. A large num-
ber of studies demonstrate the efficacy of dupilumab
to treat all cases, characterized by Th2-mediated in-
flammation [4, 14]. In Russia dupilumab is approved
for administration in the treatment of patients aged 6
and over for indications “moderate and severe AtD”,
under the age 12 years — “bronchial asthma”, under
the age of 18 years — “polypous rhinosinusitis” [15].
The drug is available in the prefilled syringe, contain-
ing 200 or 300 mg of dupilumab. Dupilumab is admin-
istered and can be stored at room temperature (0 25
°C) within 14 days if necessary; injection can be done
by either the patient (in the hip or abdomen area) or
the caregiver (in the upper arm) [4, 16].

DESCRIPTION OF THE CLINICAL CASE

A girl (17 years), burdened by heredity for allergic
pathology (the girl’s mother suffers from pollen aller-
gy), has been afflicted with atopic dermatitis from an
early age. Skin syndrome debuted from 6 months in
the form of hyperemia in the upper extremities. The
pediatrician diagnosed “sweating fever”. At the age
of 10 months hyperemia occurred in the upper and
lower extremities, the allergist diagnosed “atopic der-
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matitis, food allergy”. Treatment was prescribed with
methylprednisolone aceponate with a positive effect.

Skin syndrome relapsed up to 5 years in spring and
autumn with the improvement in summer while being
at sea. She was hospitalized due to developed strepto-
derma at the age of 3.

In 2013 she contacted a dermatovenerologist at
the place of residence with a severe exacerbation.
Local therapy was prescribed. A temporary positive
effect was observed for 1-2 months.

The disease had wave-like nature, topical gluco-
corticosteroid (GCS) drugs were used with a short-
term positive effect in courses for 5 years.

Since January, 2020 there has been a pronounced
deterioration after stress from the words of the pa-
tient. In the spring 2020 she was hospitalized to the
regional hospital at the place of residence with com-
plaints of flushing of the skin, itching, scratching, li-
chenization in the upper and lower extremities, back
and face; she got intravenous administration of dexa-
methasone (4 mg), 0,9 % solution of sodium chloride,
antihistamines, external therapy with GCS with no
positive effect.

Due to refractoriness to the therapy, she has re-
peatedly received inpatient treatment since March,
2020. There was constant intake of non-sedating anti-
histamines and topical glucocorticosteroids; systemic
antihistamines in the hospital.

Allergy testing (21.04.2020) (S-IgE): pollen
(meadow grass — 2 class); household (house dust—
3 class); epidermal (cat hair — 3 class, dog hair —
2 class); food (chicken eggs — 3 class).

There are no cats and dogs in the patient’s house,
no chicken eggs consumed and regular wet cleaning.

In December, 2020, due to persistent rash, the pa-
tient went to the hospital at the new place of resi-
dence, where she got therapy with no positive effect.
She received standard care in FSBI “State Scientific
Centre of Dermatovenereology and Cosmetology”,
the Ministry of Health of Russia in conditions of 24-
hour hospital in December, 2020. In March, 2021 due
to the appearance of new rashes, she returned to the
FSBI “SSCDC?”, the Ministry of Health, where with
regard to severity and prevalence of the skin patho-
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Table 1. Comparative data of clinical manifestations

Tabnnua 1. CpaBHUTENbHbIE AAHHbIE KIIMHUYECKUX NPOSIBNIEHUN

Date SCORAD
26.04.21 88 points
11.05.21 44,5 points

Table 2. Comparison of laboratory data

Tabnuua 2. CpaBHEHME fAaHHbIX TAaGOPaTOPHbIX Noka3aTenei

Date IgE total
27.04.21 1102,0 IU/ml
11.05.21 840 IU/ml

logical process Repeated therapy is recommended
under the conditions of 24-hour hospital.

Since 24.03.21 she has got immunosuppressive
therapy after another hospitalization (100 mg of Cy-
closporin 1 capsule twice a day). Given torpidity and
severity of the skin pathological process, it is suggest-
ed to consider prescribing the patient genetically en-
gineered biological therapy in the case of failure of
immunosuppressive therapy.

One month later, 26.04.2021, the patient was hos-
pitalized in Rostov-on-Don for examining and start-
ing genetically engineered biological therapy with
dupilumab, regarding ineffective therapy.

The assessment of atopic dermatitis control in
points upon admission to the hospital before dup-
ilumab administration: on the SCORAD scale —
88 points; EAST — 48,8 points; IGA — 4 points.

The patient complained about skin rashes in the
scalp area, face, neck, torso, upper and lower extremi-
ties, accompanied by severe itching, a feeling of tight-
ness and burning of the skin.

Laboratory indicators: blood eosinophils (CBC)
for 27.04.2021 — 11 % (1188 cells/microlitre). Total
IgE — 1102,0 1U/ml.

27.04.2021: there was the measurement of exhaled
nitric oxide (FeNO) — 30 ppb, with the norm from
0 to 19 ppb. And yet, the patient never reported signs
of suffocation or coughing fits.

28.04.2021 dupilumab was administered at a dose
of 600 mg (initial dose).

EASI IGA
48,8 points 4 points
13,8 points 2 points
Eosinophils FeNO
11% (1188 cells/ml) 30 ppb
9% (1070 cells/ml) 5 ppb
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In 2 weeks, the patient was hospitalized to admin-
ister the second dose of the drug.

The assessment of atopic dermatitis control in
points upon admission to the hospital 2 weeks after
the administration of the first dose of dupilumab (Ta-
ble 1): on the SCORAD scale — 44,5 points; EAST —
13,8 points; IGA — 2 points.

Laboratory indicators in 2 weeks (Table 2): eosin-
ophils — 9 % (1070 cells/ml); total IgE — 840 ME/
mi; FeNO — 5 ppb.

The patient gave consent to receive biological
therapy and use the obtained results of the examina-
tion for scientific purposes.

Currently, the patient continues biological thera-
py. Atopic dermatitis is under control.

DISCUSSION

Literature data show that dupilumab, used in ado-
lescents, causes significant improvements of symptoms
in the 16" week (randomized placebo-controlled clin-
ical trial (LIBERTY AD ADOL), in which 251 ado-
lescents with severe and moderate atopic dermatitis
received 300 mg of dupilumab every 4 weeks) [17].
In our clinical case significant improvement of clini-
cal and laboratory parameters were observed within a
week after starting biological therapy, using dupilum-
ab. What allows to verify the drug efficacy and need
for further research to produce new effective and con-
venient treatments of atopic dermatitis. Some studies
have data on the early positive effect of dupilumab
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application not only in atopic dermatitis, but also in
severe bronchial asthma; the effect was noted in the
first 2 weeks of the treatment [18].

It has previously been shown that dupilumab both
decreases the incidence of new allergy and improves
pre-existing allergic conditions [19]. It has also been
proven that blocking signaling pathway of 1L-4/1L-
13 reduces the concentration of many of type 2 in-
flammatory markers, including IgE, periostin and
multiple pro-inflammatory cytokines and chemokines
(e.g., eotaxin, TARC) as well as decreases the level of
fractional exhaled nitric oxide (FeNO) — the marker
of inflammation in the lungs [20]. Due to a decrease in
FeNO rate in the clinical case, we can assume that in
the future FeNO rates should be evaluated in patients
with atopic dermatitis to predict therapy efficiency in
the prevention of bronchial asthma.

Biological therapy in its breakthrough action is
comparable to antibiotic therapy and vaccination, in-
novative at the time. Undoubtedly, prospects of bio-
logical therapy in allergology are huge and not limited
to symptom control. Dupilumab is a successful repre-
sentative of its class of drugs with a highly favourable

profile of efficacy and safety, enabling it to occupy an
important niche in therapy of allergic diseases [21].

CONCLUSION

Dupilumab therapy has enabled the patient to
achieve a significant improvement during atopic der-
matitis:

1. There was clinical improvement on SCO-
RAD, EASI and IGA evaluation index in two or more
times;

2. A moderate decline in the level of eosinophils
was noted during therapy: initially — 1188 cells/mi-
crolitre, in 2weeks — 1070 cells/ml,

3. There was a decrease in the level of total IgE:
initially — 1102,0 TU /ml, in 2 weeks — 840 TU /ml;

4.  Taking the drug contributed to a reduction in
inflammation activity (reduction of FeNO from 30 to
5 ppb);

5. There was improvement in quality of life.

This clinical case makes us think about the preven-
tion of bronchial asthma within the concept of “atopic
march” by acting on key targets in immunopathogen-
esis of T2-associated diseases.
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