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Abstract

Introduction. Cystic fibrosis (CF) is an inherited, autosomal recessive disease caused by mutations in the CFTR gene.
In the last decade, the effectiveness of CF treatment has increased significantly due to the development of targeted drugs
aimed at restoring the function of the CFTR protein. The highest efficacy is observed in the triple combination
elexacaftor/tezacaftor/ivacaftor (Trikafta® (Vertex Pharmaceuticals, USA). In Kazakhstan, it has been used since 2023
(generic elexacaftor/tezacaftor/ivacaftor Trilexa®, Tuteur S.A.S.I.F.LA., Buenos Aires, Argentina). There have been no
previous reports on the results of using targeted therapy in patients with CF in Kazakhstan. There is very little information
about the effectiveness and safety of generic forms of CFTR modulators.

Aim: to evaluate the effectiveness and safety of the generic targeted drug elexacaftor/tezacaftor/ivacaftor Trilexa®
(Tuteur S.A.S.I.F.1.A., Buenos Aires, Argentina) in children and adolescents with CF in real clinical practice

Materials and methods. An observational study included five children with CF aged 11 to 17 years who were treated
with the three-component targeted drug elexacaftor/tezacaftor/ivacaftor. The safety of the drug was monitored by recording
adverse events and the dynamics of the levels of biochemical blood parameters. The effectiveness of
elexacaftor/tezacaftor/ivacaftor was assessed after 12 months based on the results of a sweat test, anthropometric
characteristics, respiratory function (FEV1), number of exacerbations and courses of antibacterial therapy.

Conclusion. Within 12 months of therapy with the combination of elexacaftor/tezacaftor/ivacaftor, positive dynamics of
clinical and functional parameters and the safety of three-component targeted therapy were shown. It is necessary to expand
the circle of children with CF receiving three-component targeted therapy and continue research to assess its effectiveness
in Kazakhstan.

Keywords: cystic fibrosis, CFTR gene, three-component targeted therapy, sweat test, pulmonary function.
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AxtyansHocTb MykoBucumaos (MB) - HacnencTBeHHOe, ayTOCOMHO-PELIECCHBHOE 3aboneBaHme, BbI3BaHHOE MyTaLMsMU B
reHe CFTR. B nocneaHee aecsitunetve spgeKkTMBHOCTb neveHns MB sHaumnTensHo Bospocha raropapst pa3paboTke TapreTHbIX
npenapaTos, HanpaBneHHbIX Ha BoccTaHoBNeHue dyHkuum Genka CFTR. Hanbonbluas athcheKTMBHOCTL HabnioaaeTes Y TPOMHO
kombuHaLmu anekcakadhtop/TesakadhTop/msakadpTop (Tpukadpta® (Vertex Pharmaceuticals, CLUA,). B KasaxcraHe npumensieTca
¢ 2023r. (reHepuyeckuin npenapar elexacaftor/tezacaftor/ivacaftor Trilexa®, Tuteur S.A.S.L.F.I.A., Buenos Aires, Argentina). PaHee
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COOOLLEHMI O pesyrnbTaTax MPUMEHEHUS TapreTHON Tepanuu y mauweHToB ¢ MB B KasaxctaHe He Obino. MHdopmauum ob
3(pheKTMBHOCTM M 6E30MACHOCTU reHepuyeckux hopM NpenapaTos kpaitHe Mano.

Lenb: oueHka 3adpekTMBHOCTM 1 6€30MacHOCTH reHepuU4ECcKoro TapreTHoro npenapara elexacaftor/tezacaftor/ivacaftor
Trilexa® (Tuteur S.A.S.L.F.I.A., Buenos Aires, Argentina) y aeTeit 1 nogpocTkoB ¢ MB B peanbHOM KIMHNYECKON NpaKTuke

Matepuansi u metoabl. [poBegeHo HabnogaTeNnsHOe MCCNEROBaHMe, BKIOYEHb! NATb AeTen ¢ MB B BospacTe oT 11
Ro 17 ner, KOTOPbIM MPOBOAUNOCH ~ FeYeHWe  TPEXKOMMOHEHTHbIM  TapreTHbIM npenapaTom
anekcakadrop/Te3akadTop/meakadtop. besonacHocTb npenaparta KOHTPONMPOBany NyTEM PErMCTpaLyv HexenaTenbHbIX
ABNEHUA UM OMHAMUKKM BUOXMMUMYECKUX nokasaTenen Kposu. AhdeKTMBHOCTL anekcakadytopal/TeakadTopa/meakadtopa
oueHuBanu yepe3 12 MecsueB no pesynbTatam NOTOBOW MPOObI, aHTPOMOMETPUYECKUX XapaKTEPUCTUK, AblIXaTerbHOM
dyHkUumn (ODB1), kKonnuecTBy pecnmnpaTopHbIX 0DOCTPEHNI 1 KypCOB aHTMOAKTepManbHON Tepanui.

PesynbTaTbl: NpUMEHEHWE TPEXKOMMOHEHTHOM TapreTHOW Tepanuu anekcakadtopa/Tesakadropa/veakadropa
(reHepuyeckuin npenapat Tpunekca®, Tuteur S.A.S.I.F.I.A., ByaHoc-Aiipec, ApreHTuHa) y feten ¢ MB no3sonuno ynyywinTb
nokasaTenu AblxaTenbHOW (YHKLMM, HYTPUTUBHOMO CTaTyca, MOTOBOrO TECTa, TakKe OTMEYEHO CHWXEHUE 4acToTbl
NEroyHbIX 06OCTPEHMI M KYPCOB CUCTEMHbIX aHTUBMOTMKOB nocne 12 mecsues neyenns. Npodune GesonacHoOCTH Bbin
YOOBNETBOPUTENBHBIM C MUHUMANBHBIMI HEXenaTenbHbIMU ABNEHUAMU.

3aknioueHne. B TeueHue 12 wmecsuUeB Tepanuu KomOuHauuen anekcakadtop/tesakadhTop/vBakadyTop nokasaHa
MOMNOXWTENbHASA AMHAMMKA KMMHWUKO-(DYHKLMOHANbHBIX NOKasaTeneir W 0e30nacHOCTb TPEXKOMMOHEHTHOW TapreTHOM
Tepanun. Heobxoaumo paclumputb Kpyr geten ¢ MB, nony4aioLmx TPEXKOMNOHEHTHYIO TapreTHyI0 Tepanuio 1 NPOJOMKUTL
uccnegoBaHme no oueHke ee apdekTnBHOCTH B KasaxcraHe.

Knrouesnbie cnosa: mykosucyudos, 2eH CFTR, mpexkoMnoHeHmHas mapaemnasi mepanusi, NomoebIiti mecm, yHKUuUs
BHELWHe20 ObIXaHUs.
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©3exTiniri. Mykosucunaos (MB) - CFTR reHiHgeri MyTauusnapgaH TybiHOaFaH TYKbIM KyanaiTbiH, ayToCOMIbI-PeLeccuBTi
aypy. CoHfbl oHxbinabikta CFTR aKybl3biHbIH, KbI3METIH KannbiHa KenTipyre GaFbiTTanfaH MakcaTTbl NpenapaTTapabl a3ipney
apkbinbl MB empey Tuimginiri avTaprblktain ecti. EH, xoFapbl TMiMAiNik anekcakadprop/resakadtop/ MBakadhTopablH, YLLITK
kombuHaumsacbiHoa baiikanagbl (Tpukadta®, Vertex Pharmaceuticals, AKLW). KasakcraHga 2023 xbingaH 6actan
KonpaHbinagbl (reHepukanblk npenapat elexacaftor/tezacaftor/ivacaftor trilexa®, Tuteur S.A.S.LF.I.A., Buenos Aires, Argentina).
ByraH geniH KasakcraHga MB 6Gap naumeHTTepae MakcaTTbl TepanusHbl KorgaHy HaTvkenepi Typansl xabapnamanap bonraH
oK. MNpenapatTapaAbIH xannbl TYPIepiHiH, TUiMainiri MeH Kayincisgairi Typars! aknapar eTe as.

MakcaTbl: HaKTbl KnuHVKanblK Toxipnbene MB 6ap 6ananap meH xacecnipimaepae elexacaftor/tezacaftor/ivacaftor trilexa®
(Tuteur S.A.S.L.F.I.A., Buenos Aires, Argentina) xanmnbl MaKcaTTbl npenapaTbiHbIH, TUIMZiir MeH KayinciaairiH baranay.

Matepuanpap meH agictepi: barikay 3eptTeyi xyprisingi, 11-17 xac apanbirbiHgarsl MB 6ap 6ec 6ana eHrisingi, onap
YL KOMMOHEHTTI MaKcaTTbl npenapaTtneH em Xyprisai anekcakadtop/Tesakadtop/usakadrop. lNpenapatTblH, Kayincisairi
KaFbIMCbI3  KyObinbiCTapabl Tipkey XoHe KaHHbIH, OVOXUMMANLIK KOPCETKILUTEPI AeHTreiiHiH AMHaMukachl apKbimbl
GakpinaHabl.  AnekcakadTopabiH/Te3akadTopabiH/MBakadTopablH  TMiMainiri 12 aigaH  keiliH - Tep  CbiHaMmachl,
AHTPOMOMETPUANBLIK ernweMaep, ThiHbIC any (yHKkuuschl (BipiHwi cekyHaTa MaxOypni 4eM WbiFapy Kenemi), eply CaHbl
XoHe bakTepusFa Kapcbl Tepanus Kypctapbl 6ovbiHWwa BaFanaHab!.

Hatnxeci: MB Gap 6ananapga anektpokadTop/Tesakadptop/vBakadhTopablH, YIU KOMMOHEHTTI MaKCaTTbl TepanusiChIH
(Tpunekc®xannbl npenapatbl, Tuteur S.A.S.LF.LA.,, ByaHoc-Aiipec, ApreHTHa) KOnpaHy ThiHbIC any (PYHKUMACHIHbIH,
TamaKTaHy XarfaiblHblH, TEp CbIHaFbIHbIH KOPCETKILUTEpiHiH, XakcapFaHbiH KepceTTi, 12 aigaH KeliH eKneHiH, epLuy
KVIfiHIH, XXeHe Xyleni aHTMBNOTUKTEP KypcTapbiHbiH TeMeHaeyi bainkanabl emaey. Kayincisaik npoduni eH, a3 xarbIMCbI3
KyObInbiCTapMeH KaHarFaTTaHapnblK Gongbl.

KopbITbIHAbI. 3AnekcakadhTop/Tesakadtop/mBakadTop KOMOMHALUMACHIMEH TepanusHbiH, 12 allbiHaa KNUHUKaIbIK-
(DYHKLMOHANAbIK KOPCETKILUTEPAIH OH AMHAMUKAChl XOHe VLI KOMMOHEHTTI MakCaTTbl TepanusiHblH, Kayincisairi
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KepceTinreH. YW KOMMOHEHTTI MakcaTThl Tepanus anatbiH MB 6ap 6ananap ToOblH KeHENTY xoHe OHblH, KasakctaHgarbl

TMimMainiriH 6aranay GonbIHLWA 3ePTTeY i XarnFacTbipy KaxeT.

Tytindi cesdep: mykosucyudos, CFTR eeHi, yw KOMNOHeHmmMi mapaemmi mepanusicbl, mep CbiHarbl, CbIPMKbI

MbIHbIC any YHKUUSICHI.
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Introduction

Cystic fibrosis (CF) is a hereditary, autosomal recessive
disorder caused by mutations in the CFTR (Cystic Fibrosis
Transmembrane Conductance Regulator) gene, which leads to
the dysfunction of chloride channel and the formation of
viscous mucus in exocrine glands [4]. Main features of CF
include rapid decrease in the quality of life of the patients due to
progressive respiratory disease and pancreatic insufficiency
that leads to high disability and mortality. Advances in
understanding and treatment strategies have greatly extended
the lifespan for CF patients. Currently, the proportion of adults
with CF in many European countries exceeds 50% [20], while
in Kazakhstan the same figure is 10% [9], which is associated
with late diagnosis and untimely initiation of multi-component
therapy.

The effectiveness of the CF treatment has increased
significantly in recent decades due to an improved
understanding of the CF pathophysiology and genetics and
the development of novel therapies. Treatment of CF is a
complex and personalized process. Basic therapy for CF is
aimed at relieving symptoms and preventing complications
and includes antibacterial, mucolytic, enzyme replacement
therapy, nutritional support, rehabilitation, etc. This
treatment gives significant clinical results, improves quality
of life and increases life expectancy [13].

The major advancement in CF treatment has been the
discovery of small molecules and the creation of targeted
drugs that are aimed at restoring the function of the CFTR
protein, providing pathogenetic treatment for CF patients.
The action of CFTR modulators is based on the ability of
molecules to increase the amount of CFTR protein on the
surface of the epithelial cell and / or enhance its function.
According to the mechanism of action, two main groups of
CFTR modulators can be distinguished - correctors and
potentiators [8]

Potentiators are CFTR modulators that act on the
mutant CFTR protein that is already located in the apical
membrane of the epithelial cell. The action of potentiators is
aimed at restoring the function of the ion channel formed by
this CFTR protein. Correctors ensure the delivery of the
mutant CFTR protein to the apical membrane and allow it to
occupy the correct position on the membrane. In 2019, the
FDA registered the triple combination
Elexacaftor/Tezacaftor/lvacaftor Trikafta® (Vertex

Pharmaceuticals, USA) - a combination of the potentiator
Ivacaftor and 2 correctors - Elexacaftor and Tezacaftor [14].
The triple combination of modulators is intended for the
treatment of CF patients carrying one or two F508del
variants or another genetic variant of CFTR sensitive to this
drug [19]. Currently, the drug is approved by the FDA for
patients 2 years and older with CF [5]. According to
numerous clinical studies, the triple combination
Elexacaftor/Tezacaftor/lvacaftor have demonstrated a
significant improvement in nutritional status, an increase in
respiratory function indicators, a decrease in the number of
exacerbations and, as a result, the number of courses of
oral and intravenous antibacterial therapy in adults and
children with cystic fibrosis [1, 3, 5, 6, 7, 11, 16, 19].

The first group of CF patients in Kazakhstan began
triple CFTR modulator therapy in 2023. The medical panel
of the Scientific Center of Pediatrics and Pediatric Surgery
(Almaty) recommended the use of triple targeted therapy in
children with the corresponding CFTR genotype. The
treatment is provided by the Public Fund «Kazakhstan
Halkyna». CF patients are provided with a generic
formulation of Trilexa (Tuteur S.A.S.L.F.l.A., Argentina).

We present the first clinical cases of five children who
received triple targeted therapy over a one-year period.

Aim of the study

To evaluate the safety and efficacy of the generic drug
Elexacaftor/Tezacaftor/lvacaftor Trilexa® (Tuteur
S.AS.ILF.LA., Buenos Aires, Argentina) used in children
and adolescents with CF in routine clinical practice.

Materials and Methods

Patients

We present an observational study in clinical practice,
participans: five children (three males, Table 1), aged 11 -
17 years, diagnosed with Cystic Fibrosis (CF) who were
under the care of The Scientific Center of Pediatrics and
Pediatric Surgery (Almaty). Before the start of the therapy,
parents/guardians of all patients signed informed consent
for targeted therapy, collection and processing of relevant
medical information. Patient 4, upon reaching the age of 18,
receives medical care at the Astana Medical University. The
diagnosis of CF in all participants was established in
childhood (min 4 months - max 6 years), in all cases
confirmed by a positive sweat test and two pathogenic
mutations in the CFTR gene (table 2).
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Safety parameters.

Table 1.

Patient 1 (female)

Patient 2 (female)

Patient 3 (male)

Patient 4 (male)

Patient 5 (male)

Pre | Post | %A | Pre | Post| %A | Pre | Post %A Pre | Post | %A | Pre | Post | %A
L"r:f‘;lf’ﬂ')"“b'” 840 | 759 | 064 | 470 [1090[+13191| 8.10 | 1056 | +30.37 |11.40|20.10 |+76.32| 21.40 | 47.29 |+120.98
(Dl;rrﬁglt/f’)'“r“b'“ 400 | 3.93 |-175| 190 | 470 [+147.37| 410 | 471 | +1488 | NIA | NIA | NIA | 6.63 | 5.00 | -24.59
ALT (U/L) N/A |13.60| N/A |11.60|16.00| +37.93 [12.80| 13.40 | +4.69 [28.00|21.20|-24.29|26.00 |38.30 | +47.31
AST (UL) N/A |16.80| N/A [15.20 |17.40| +14.47 |21.80| 24.04 | +10.28 |23.00|16.80 |-26.96 | 25.60 | 34.31 | +34.02
s Skin rash — first day of
evere cough excess -
. treatment, resolved Increased bilirubin
sputum —first 3 days ) Severe cough .
Adverse No of treatment: spontaneously; excess soutum  first and transaminase
events ' decreased blood pressure — P levels < 2 x the upper

skin rash, resolved
with antihistamines

first 2 months of treatment,
resolved spontaneously

2 days of treatment

[imit of normal

ALT - alanine aminotransferase; AST — aspartate aminotransferase; N/A — not available.

Before starting targeted therapy, all participants had
elevated sweat test measurements (above 60 mmol/l) -
from 61 mmol/l in patient 2 to 139 mmol/l in patient 3 (table
2). Four of the five participants (Patients 1, 3, 4 and 5) had
pancreatic insufficiency and got enzyme replacement
therapy. All patients received basic CF therapy [20]; all
were prescribed regular nebulized rhDNase. The respiratory
tract of patients 1, 2, 3 and 5 were infected with
Pseudomonas aeruginosa and they received inhaled
antibiotics.

Methods

The prescription of elexacaftor/tezacaftor/ivacaftor was
recommended to the patients by medical panel. In
accordance with the age and body weight of the patients,

Efficacy parameters.

the drug was administered in the form of tablets at a dose of
elexacaftor/tezacaftor/ivacaftor 100 mg/50 mg/75 mg +
ivacaftor 150 mg. Patients received the generic medication
Trilexa ® (Tuteur S.A.S.L.F.I.A., Buenos Aires, Argentina).

The safety of the drug was monitored by recording
adverse events during treatment and the dynamics of
transaminase and bilirubin levels (table 1).

The efficacy of elexacaftor/tezacaftorfivacaftor +
ivacaftor was assessed after 12 months using the following
parameters:  sweat test results, anthropometric
characteristics (weight, height, BMI), respiratory function
tests (FEV1), number of exacerbations, and number of
courses of antibacterial therapy (table 2).

Table 2.

Patient 1 (female) Patient 2 (female) Patient 3 (male) Patient 4 (male) Patient 5 (male)
Genotype F508del/3667ins4 E92K/E92K F508del/3667ins4 F508del/R553X F508del/S1196X
Age at the start of 15 16 11 17 15
therapy (years)

Pre | Post | %A | Pre | Post| %A | Pre | Post| %A | Pre | Post | %A | Pre | Post | %A
Weight (kg) 58.00 | 59.00 | +1.72 | 49.00 | 50.00 | +2.04 | 34.00 | 40.00 |+17.65| 55.00 | 68.00 | +23.64 | 68.00 | 80.00 | +17.65
Height (cm) 169.00{178.00| +5.33 [163.00|163.00| 0 |138.00{155.00| +12.32|{178.00{180.00| +1.12 {179.00{183.00| +2.23
BMI (kg/m?) 20.31 (1862 | -8.32 | 18.44 | 18.82 | +2.06 | 17.85| 16.65 | 6.72 | 17.36 | 20.99 | +20.91| 21.22 | 23.89 | +12.58
(Sr:;zflg"o”de 129.00| 87.00 | -32.56 | 61.00 | 46.00 | -24.59 |139.00( 99.00 | -28.78 |136.00| 76.00 | -44.12 |102.00| 52.00 | 49.02
FEV1 (%pred) 101.00{105.00| +3.96 | 71.76 | 73.19 | +1.99 | 78.00 | 92.00 | +17.95| 7440 | 89.00 | +20.27 | 76.44 | 99.73 | +30.47

BMI - body mass index; FEV'1 - forced expiratory volume in the first second.

Data analysis

The data collected from patients prior to and following
treatment were tabulated. Changes in parameter values
were calculated as the ratio of the difference between pre-
and post-treatment measurements to the pre-treatment
values. The results were presented as percentages, with
the sign of the difference maintained. In order to reduce the
potential confounding effects of heterogeneity among
patients, we chose to exclude sample characteristics, such
as the median, mean and standard deviation, from the
analysis.

The data processing and visualization were conducted
using Python (version 3.9.16) with the NumPy, pandas,
matplotlib, and seaborn packages. The data regarding the
frequency of respiratory exacerbations and the

administration of antibiotics within a year before therapy
and during treatment were represented as a heatmap, while
the changes in the key quantitative parameters were
illustrated in the form of line plots.

Results

The administration of elexacaftor/tezacaftorfivacaftor +
ivacaftor resulted in a notable reduction in the incidence of
respiratory exacerbations. Consequently, the necessity for
intravenous and oral antibiotic therapy was also lower during
treatment than a year before its initiation (Figure 1).

Serum transaminase levels in patients 1,2,3,4 remained
within normal limits during a year of targeted therapy. A
minor, less than 2-fold increase in AST and ALT levels
(38.30 U/L and 34.31 UIL, respectively) was noted in patient
5.

10
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Feature
B Respiratory exacerbations
Intravenous antibiotic therapy
Oral antibiotic therapy
Time
B Within a year before therapy
During treatment
I - Feature
I | I - Time
1 0 0 0 1 0 -Patientl
5
1 0 0 1 - Ppatient 2
4
3 .
1 0 0 0 1 0 - Patient3
-2
- 1 .
5 1 0 0 1 - Ppatient 4
-0
1 0 1 0 0 0 -Patient5s

Figure 1. Heatmap of the frequency of respiratory exacerbations and the administration of antibiotics.

The same patient had an increase in total bilirubin
before the start of targeted therapy (21.40 ymoliL), after 12
months it was 47.29 umol/L, direct bilirubin level was within
normal limits (table 1). No severe adverse events were
observed during 12 months of treatment. There was a
severe cough and an increase in the amount of sputum in
patients 2 and 4 for 2-3 days, which resolved
spontaneously. Patients 2 and 3 had skin rash, which
resolved with antihistamines in patient 2 and spontaneously
in patient 3 (table1) [10]. None of the patients refused to
continue treatment.

The  administration  of  elexacaftor/tezacaftor/
ivacaftor+ivacaftor resulted in weight gain, a decrease in
sweat chloride concentration, and an increase in FEV1 to
some extent in all patients (Table 2, Figures 2, 3, 4).
However, the BMI exhibited a divergent trend due to the
pronounced growth observed in Patients 1 and 3 during
treatment (Table 2, Figure 5).

Discussion

The development and implementation of the drugs that
modulate the defective CFTR protein function has opened a
fundamentally new era in the treatment of CF [15].

A triple combination containing a potentiator and two
correctors elexacaftor/tezacaftor/ivacaftor+ivacaftor
demonstrated the best effect on the dynamics of
anthropometric data, pulmonary function, reduced the
frequency of pulmonary exacerbations, and improved the
quality of life of patients [1, 3, 5, 6, 8, 11, 14, 19].

11

Most of the studies were carried out using the original
formulation ~ Trikafta®, (manufactured by  Vertex
Pharmaceuticals, USA). There are only a few studies on the
effectiveness and safety of generic drugs. [16, 18]

The generic drug Trilexa® (Tuteur S.A.S.LF.LA,,
Buenos Aires, Argentina)*, containing a friple fixed dose
combination similar to the original drug, demonstrated
positive effects on respiratory function indicators, sweat test
and nutritional status in patients over 18 years of age. The
generic drug was well tolerated, and no serious adverse
events (AE) were recorded [7].

Our study demonstrated positive dynamic with the first
use of the targeted generic drug elexacaftor/
tezacaftor/ivacaftor+ivacaftor in real clinical practice in
patients under 18 years of age.

All patients showed regression or complete cessation of
respiratory exacerbations. An increase in body weight was
also observed in all cases, with a maximum increase of
23.6% from the initial one, although BMI had a different
trend, which is explained by a large increase in height in
relation to body weight in two cases. An important indicator
of the clinical effectiveness of the therapy was a decrease
in the need for courses of systemic antibacterial therapy.

A significant decline in the concentration of chlorides in
sweat fluid, min 24.6%, max 49.0% of the initial value
confirms the effectiveness of this drug in influencing the
pathogenetic mechanisms of the disease, in particular
restoring the function of the CFTR protein, which ensures
the clinical effects of therapy.
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Figure 4. Line plot of pre- and post-treatment forced
expiratory volume in the first second (FEV1).

A positive trend was also noted in functional indicators:
FEV1 increased in all patients with the greatest increase in
2 cases, by 20.37% and 30.47% respectively. Similar
dynamics in spirometry indicators were noted by other
researchers [19].

The use of a triple-targeted generic formulation did not
lead to the development of severe adverse events. Only two

12

1451 Patient 1
135 Patient 2
i Patient 3
Patient 4
125 4 Patient 5
= 115
©
£
£ 105
]
= 95 T
L=}
<
(@) 85 -
-~
©
s
5 757
65
55 1
45
Pre Post

Figure 3. Line plot of pre- and post-treatment sweat
chloride concentration.
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Figure 5. Line plot of pre- and post-treatment body
mass index (BMI).

patients experienced a skin rash that did not require
discontinuation of therapy. Similar effects were previously
described by researchers when taking the original drug [10].

One of the known side effects of CFTR modulators is
drug-induced liver damage with an increase in the content
of liver transaminases and bilirubin, and impaired
metabolism of bile acids [17, 12]. In our study, one patient
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showed a slight increase in the levels of transaminases and
total bilirubin (Table 1).

It should be noted that our study results are limited to a
small sample of patients; expanding the cohort of patients
will provide more significant data on the effectiveness and
safety of the targeted generic drug.

Conclusion

The first clinical experience with CF targeted therapy in
children in the Republic of Kazakhstan has been
demonstrated.

The use of a generic formulation of Elexacaftor/
Tezacaftor/lvacaftor, Trilexa® (Tuteur S.AS.LF.IA,
Buenos Aires, Argentina) in target naive children with Cystic
Fibrosis with responsive CFTR variants demonstrated
significant improvement in respiratory function, nutritional
status and sweat test parameters after 12 months of
treatment as well as reduction in pulmonary exacerbations
and systemic antibiotics courses incidence.

The safety profile was also quite satisfactory with
minimal adverse events and no significant increase in
serum transaminase levels.

It is necessary to expand the circle of people with CF
receiving pathogenetic therapy in Kazakhstan and continue
research to assess the effectiveness of this treatment.
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