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Bone Marrow Transplantation as a Method
of Choice in Treatment of Gain-of-Function
Mutations in STAT1. Case Report

TpaHcnnaHTaumMa KOCTHOro MO3ra Kak MeTof Bblbopa Npw neveHnu
MyTaumm ¢ ycunervem dyHkumm (Gain-of-Function Mutation)
B STATT. KnuHnyecKknm cnyyam

Abstract

Gain-of-function mutations in signal transducer and activator of transcription 1 (STAT1) was
described. This disease is often accompanied by severe immunodeficiency. In the treatment of
such patients, antifungal, antibacterial therapy is used, which is not always effective. Some patients
underwent bone marrow transplantation with various efficacy. The indications for bone marrow
transplantation in this pathology remain uncertain. This causes difficulties for doctors and patients
in making the choice of bone marrow transplantation. In this paper, we present a case of successful
peripheral blood stem cell transplantation in a patient with gain-of-function mutations in STAT1.
A boy at the age of 1 year and 8 months with gain-of-function mutations in STAT1 had a recurrent
course of candidial infection (esophagitis, stomatitis), repeated lung lesions, repeated pneumonia
with a poor or short-term response to antifungal and antibacterial drugs. Recurrent infections led
to delay in physical development. Cellular immunodeficiency (decrease of CD4+ T-lymphocytes)
was identified. The inexorable course of the infectious syndrome, deterioration of the quality of
life of the patient and his family led to the decision to undergo bone marrow transplantation on
demand of the child’s parents. The possible favorable prognostic factors for successful bone marrow
transplantation were early age, presence of gain-of-function mutations in the STAT1 mutation
variant, and a related donor. The patient has survived. However, there were complications during
the transplantation in the form of acute and then chronic graft-versus-host disease (GvHD). There
was the reconstitution of immunity, the infectious process did not manifest. The patient has become
active; at this time, he does not differ in his physical development from his peers. The decision to
carry out transplantation should be made individually, based on the severity of immunodeficiency,
desire of parents, and presence of possible favorable factors in a patient.

Keywords: STAT1, gain-of-function mutation, bone marrow transplantation, mucocutaneous
candidiasis.
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Peslome

He Tak gaBHoO 6bla onrcaHa myTaums ¢ ycuneHnem oyHKumy B STAT1. OTa MyTaums 4acto conpo-
BOX/JAeTCA KIIMHUKON Taxenoro ummyHopeduuuta. MNprimeHsemble B neyeHUN TakMx MauveHToB
aHTMbaKTepuranbHaa 1 NpoTMBOrpnbKoBan Tepanun He Bceraa 3¢deKTnBHbI. HeKoTopbiM NaLuneH-
Tam NPoBOAMMACh TPAHCMaHTaLMA KOCTHOrO Mo3ra C Bapbupytowen 3ddekTnsHocTblo. OcTatoTca
HeonpeaeneHHbIMU NOKa3aHWA K TPaHCMIaHTaL/mM KOCTHOMO Mo3ra npy faHHO NaTonorum. 31o Co3-
JaeT TPYAHOCTY ANA Bpayel U NauneHTOB B MPVHATAM PeLleHNsa O TPaHCMIaHTaUum KOCTHOro Mo3ra.
B naHHoI paboTe Mbl OnycbiBaeM CJlyyalt yCreLwHom TpaHCnIaHTaLMm reMomno3TMyeckux CTBOMOBbIX
KneTok nepudepryeckoin KpoBu naymeHTy ¢ myTtaumeit GOF B STAT1. Y manbuvka 1 ropa v 8 mecsues
¢ myTaumenn GOF B STAT1 Habnioganocb peunamBmpyoLlee TeueHme KaHango3Hom nHdekymm (3so-
barnT, cTomMaTuT), NOBTOPAIOLLEECA NMOPAXKEHNE NETKMX, PELMANBUPYIOLLAA NMHEBMOHKSA CO ClabbiM
OTBETOM Ha aHTMOAKTepuasnbHyl 1 NPOTUBOrpUOKOBYIO Tepanuio. Peumavsupytowme nHdekumn
NpVIBENN K 3afepKe G1U3nNYeckoro pa3BuTrs naumeHTa. Y Hero Obin BbiIBEH KNETOUYHbIA UMMYHO-
nedununTt (cHkeHne CD4+ T-numdounToB). Heymonrmoe TeueHre MHGEKLMOHHOMO CUHAPOMA, YXYA-
LIeHNe KayecTBa »M3HU NnauMeHTa U ero cemby NPUBENUN K PeLUEeHMIO NPOBECTY TPaHCNAaHTaLmo
KOCTHOrO MO3ra C cornacusa poguteneil. Bo3amoxxHbIM1 6naronpmATHBIMU NPOrHOCTUYECKUMU daK-
TOpamy YCnewwHon TpaHCNIaHTaLMU KOCTHOTO Mo3ra ObifI PaHHMWI BO3pacT, 6/1aronpusaTHbI Bapu-
aHT myTaumm GOF B STAT1 1 Hannune poaCTBEHHOrO AoHOPA. [aumeHT BbKUA, OfHaKo, B mpouecce
TPaHCMIAHTaLMKU HabnoJanncb OCNOXHEHNA B BULE OCTPOI Y XPOHUYECKON peakLnmn «TpaHCriaH-
TaT NpoTuB xo3anHa» (PTMX). MpousoLwno BocCTaHOBIEHME UMMYHUTETA, U MHPEKLMOHHbIN npoLecc
He npoABnAnca. lNauneHT cTan akTUBHBIM 1 B HacTosALLee Bpems B CBOeM GU3NYECKOM Pa3BUTUN He
OT/INYAETCA OT CBEPCTHUKOB. PeweHune o TpaHcnnaHTauun npu GOF B STAT1 fOMXKHO NpMHMMATBLCA
B KaX[IOM CJlyyae UHANBMAYASIbHO C YYETOM TAXKECTU UMMyHOAepULNT], KenaHnA poanTenen 1 Ha-
JINYUA NOTEHUUANbHO 6naronpursATHbIX GAKTOPOB AJ1A ee NCXoAa y NaLMeHTa.

KnioueBbie cnoBa: STAT1, MyTauus ¢ ycuneHnem GyHKLMM, TPAHCMIAHTaLUA KOCTHOTO MO3ra, KOX-
HO-CJIN3UCTbIV KaHAWA03.

B INTRODUCTION

Recently (2011, 2012) two groups of researchers independently
established heterozygous signal transducer and activator of transcription 1
(STAT1) gain-of-function (GOF) as a reason of T-helper 17 (Th17) deficiency
and autosomal dominant chronic mucocutaneous candidiasis (AD-CMC)
[1, 2]. These mutations lead to inability of STAT1 dephosphorylation,
hyperphosphorylation, increase of the linkage with DNA and GOF on
STAT1 signals transmission. Moreover, a characteristic feature of patients
with AD-CMC is a deficiency in Th17 responses, which is believed to be an
immunological cause of muco-fungal infection. GOF mutations in STAT1
cause susceptibility to a number of infections, autoimmunity, impaired
immune regulation and combined immunodeficiency. The manifestations
of the disease can be mild or severe and life-threatening [3].

The standard of care for patients with STAT1 GOF mutations usually
consists of supportive care options, including antimicrobial prophylaxis,
alone or in conjunction with immunoglobulin replacement therapy,
especially for patients with recurrent respiratory tract infections, with or
without antibody deficiency [4-6].
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Oral therapy with ruxolitinib, a Janus 1/2 (JAK1/2) kinase inhibitor that
attenuates STAT1 activation by cytokine receptors, has also proven to be a
viable alternative in combating disease complications including mucosal
candidiasis and autoimmune diseases [7, 8]. However, these treatment
options can't restore the immune deficiency.

Since these mutations have only recently been identified, a small number
of patients have been reported in whom bone marrow transplantation (BMT)
is accepted as a definitive treatment. Unfortunately, more than half of the
registered patients died after transplantation due to multiple complications,
most likely related to late decision or poor patient selection for BMT [4, 9, 10].

In describing two cases of heterozygous STAT1 GOF mutations
mimicking combined immunodeficiency (CID) who were treated with
hematopoietic stem-cell transplantation (HSCT), the authors concluded that
HSCT could be an alternative treatment option for selected patients with
mutant STAT1 GOF with progressive life-threatening disease not responding
to conventional therapy [11].

Until now, a small number of patients underwent HSCT with mixed
results, making the recommendation for this therapy inconclusive [4, 9,
12-14].

The international research group on STAT1 GOF has published five cases
on transplanted patients with AD STAT1 GOF mutations. Only two of them
are currently alive without serious complications [4]. In the study by Leiding
et al. six patients (40%) survived in the transplant cohort. Complications
causing morbidity and mortality included secondary graft failure, infections,
and bleeding. The main problem with HSCT in patients with STAT1 mutation
is the high incidence of secondary graft failure, the cause of which is not fully
understood [14].

The publication on behalf of the Working Group on Congenital Errors
of the European Society for Blood and Bone Marrow Transplantation and
the Consortium for the Treatment of Primary Immunodeficiency Disorders
collected data from an international cohort of 15 patients with GOF-STAT1
mutations who underwent HSCT using various conditioning regimens and
donor sources. This multinational cohort of 15 patients represented the
largest population of GOF-STATT mutated patients undergoing HSCT. The
cohort consisted of 9 men and 6 women, ranging in age from 13 months
to 33 years old at the time of transplant. Indications for HSCT were severe
clinical manifestations, including recurrent infections, autoimmunity,
immunodysregulation polyendocrinopathy enteropathy X-linked (IPEX)-like
symptoms resistant to drug therapy, hemophagocytic lymphohistiocytosis
(HLH) or CID. Data show that HSCT in patients with GOF-STAT1 mutations is
curable, but carries a significant risk of secondary graft failure and death [14].
This work also noted that most of the transplanted patients had mutations
DBD (M390T, N397D, T385M, N397D, S466R, C324F), while the rest had helix
domain mutations (D165G, R274W, R274Q, D292E, 1294T, H328R), which,
possibly, reflects the more severe course of the disease in patients with DBD
mutations, for whom HSCT may be considered as an earlier therapeutic option.
All 5 survivors with donor chimerism from 95% to 100% established complete
restoration of immunity and complete reversal of immunodeficiency and
resolution of infectious and autoimmune manifestations. Only the age at
the time of transplantation as a good prognostic factor reached statistical
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significance. Disease like IPEX and mutation resulting in T385M were
favorable factors; however, patients with these characteristics underwent
transplantation at a younger age. These data suggest that HSCT may be
considered curative, especially if performed early in patients with GOF-STAT1
mutations with severe phenotypes including those with symptoms similar
to IPEX, CID, serious life-threatening infections and severe autoimmunity.
The data indicate that HSCT may be curative for patients with GOF-STAT1
mutations. With full restoration of immunity, the manifestations of the disease
disappear quickly and forever [14].

Consequently, the accumulation of additional HSCT results in patients
with STAT1 GOF mutations can provide valuable information relevant to the
management of this disease.

B CASE REPORT

The male patient was born from the third pregnancy with a weight
of 3900 g, height 56 cm. He was vaccinated against hepatitis B and BCG
vaccine. He has a brother and sister who are healthy.

Episodes of oral candidiasis from the age of one month were reported.
Fromtheageofeightmonthsoral candidiasis (stomatitis) became permanent.
From one month of age, the child has recurrent bronchopulmonary
infections, which required hospitalization every other month. Vomiting
(1-2 times per day) appeared from the age of four months. Antifungal and
antibacterial therapy had a weak or short time effects. Regression of motor
skills was detected. The boy stopped walking and needed support while
sitting. Child almost didn’t gain weight. The weight was 7500 g at the age
of one year. At 15 months of age the boy was administered for pediatric
immunologist consultation. The boy was admitted to the clinic in serious
condition: respiratory failure, constant cough, wheezing on both sides
and crackling in the lower parts on the right. Vomiting up to 6 times a day
with thick mucus was reported. Sluggishness, poor appetite, decreased
physical activity (swaying while walking), weakness, lethargy, slowness of
movement, physical development retardation. Candidal infection — massive
whitish thrush on oral mucosa and erythematous plaques with macerated
surface was located on the skin around the mouth and anus.

A chronic inflammatory process in lungs with symptoms of
hyperpneumatosis on X-ray, catarrhal endobronchitis on bronchoscopy,
esophageal candidiasis and high gastroesophageal reflux on
esophagogastroduodenoscopy was diagnosed. A significant growth
of Candida in culture from oral and esophageal mucosa was detected.
Microorganisms were not detected in blood culture.

Changes in cellularimmunity were present with decrease of CD3+T-cells
(1752/pl, normal ranges: 2100-6200/pl) because of CD3+CD4+ T-cells —
762/pl, normal ranges: 1300-4300/ul, decrease of IgA — 0.29 g/l (normal
range - 0.4-1.7) but IgG - 13.59 g/l (normal range - 3.5-13.6) and IgM -
1.15 g/l (normal range - 0.3-1.9) were in normal ranges.

Follow-up immunologic tests revealed fluctuation of CD3+CD4+ cells
absolute counts (762-910/pl, normal ranges: 1300-4300/ul).

Exclusion of HIV was needed because of decreased CD3+CD4+ cells.

It was also important to exclude tuberculosis because the boy with
combined immune deficiency was vaccinated with BCG after delivery.
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Tuberculin skin test was negative. When the child was admitted under
our supervision, the examination for tuberculosis was not carried out, but
clinically this diagnosis was unlikely.

Recurrent infections with a variety of pathogens leading to significant
morbidity suggested combined immunodeficiency, chronic mucocutaneous
candidiasis, or Mendelian susceptibility to mycobacterial disease

Pathogenic variant was detected during genetic examination. c.1154C> T
(p.Thr385Met), was identified in STAT1. STAT1gen is associated with autosomal
dominant chronic mucocutaneous candidiasis due to increased functions
STAT1 (gain-of-function). Pathogenic variant in STAT1, c.1154C> T (p.Thr385Met)
in family members (brother, sister, mother and father) was not found.

Treatment with piperacillin-tazobactam, linezolid and intravenous
voriconazole had short-time positive effect. Prophylaxis antifungal therapy
was prescribed: fluconazole (in syrup or tab.) 100 mg/day 1 time a day
under the control of a regional pediatric immunologist. Continued with
sulfamethoxazole-trimethoprim in the prophylactic dose 2.5 mg TMP/kg/
day - % tsp. 1 time a day for 3 months. Amoxicillin-clavulanate in a dose
of 320 mg/day - 4 ml of syrup (160 mg) twice a day. Therapeutically and
prophylactic prescriptions had only temporary effect.

At the age of 20 months in view of uncontrolled severe lung damage,
oral-esophageal candidiasis resistant to treatment, changes in immunity
corresponding to combined immunodeficiency (CID), the patient’s
generally poor quality of life, the question arose of performing bone marrow
transplantation (BMT). The decision on the choice of BMT was difficult, given
that with immunodeficiency as a result of gain-of-function mutations in
STAT1, there is no consensus on the use of bone marrow transplantation as
a treatment due to the high mortality of such patients with it. At the same
time, the data that the survivors after BMT with gain-of-function mutations
in STAT1 completely underwent reconstitution of immunity, was in favor of
BMT. The decision was made jointly with the patient’s parents, who, despite
all the risks, insisted on BMT because of the poor quality of life of the child
and the whole family and the lack of hope for improvement.

The donor should be the boy’s sister, who has a complete HLA
compatibility with the consent of the parents, BMT is planned to be made by
children’s oncohematologists/transplantologists.

The child was hospitalized in the BMT department at the age of
22 months. The condition at the time of hospitalization was moderate to
severe, due to the underlying disease, respiratory failure of the first degree,
protein-energy deficiency of the second degree, moderate deficiency anemia.

Systemic antibacterial (meropenem), antifungal therapy (voriconazole),
substitution intravenous human immunoglobulin 10%, partial parenteral
nutrition, therapy with parenteral iron, erythropoietin was prescribed in
preparation for allo-hematopoietic stem cell transplant (HSCT).

The child’s condition was stabilized. Almost complete resolution of
pulmonary symptoms (reduction of breathing rate to normal, normalization
of the auscultatory picture) was achieved. Eliminated protein-energy
deficiency by partial parenteral and correction of enteral nutrition (added
1.6 kg in weight). Anemia is adjusted from moderate to mild.

A comprehensive pre-transplant examination of the patient and the
donor. There were no absolute contraindications to allo-HSCT.
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Table 1

Transplant procedure and complications
Parameters Patient Parameters Patient
Age at HSCT 22 month Engraftment ANC, PLT D+15
Source of donor | MSD, female PBSC GvHD prophylaxis CsA, Mtx

Transplant releated

CD34+ count 5%10%kg No

complication
Engraftment syndrome: fever,
; pulmonary edema, skin rush (D+9);

CD3+ count 11x107/kg Acute GvHD Acute GVHD (fever, skin, lung?)

(D+35)

— Treo/Flu/Thio+G-CSF . . .
?

Cor}dltlonlng +ATG Chronic GvHD Skm,.gastromtest.lr)al tract, lung?
regimen Autoimmune colitis?

+Rituximab

Somatic status of the patient, before the procedure of allo-HSCT, on the
Lansky scale was 70% [15].

Conditioning: Treosulfan / Fludarabine / Thiotepa + ATG “Timoglobulin”
5 mg/kg + rituximab 100 mg/m? + G-CSF 10 pg/kg/d on days -8, -7, -6, -5, -4.

Anti-thymocyte globulin (ATG) is included in the conditioning given
the high risk of developing acute GvHD (female donor, graft — peripheral
blood stem cell, large group incompatibility - blood group of patient A (II)
Rh (positive), donor AB (IV) Rh (positive).

Rituximab is used to prevent the development of post-transplant
lymphoproliferative disease (the patient had asymptomatic EBV viremia,
EBV was detected in the bronchoalveolar fluid).

Peripheral blood stem cell was used as a source of stem cells.

Allo-HSCT (Day 0) — 110 ml of peripheral blood donor hematopoietic
stem cell concentrate was transfused — without complications. The amount
of transfused CD34+ - 5.0x106/kg, CD3+ - 11.0x107/kg, CD56+ / CD3-
2.5%108/kg body weight of the recipient.

Prevention of GVHD:

1. Cyclosporine (CsA) 1.5 mg/kg 2-hour infusion 2 g/day (daily dose
3 mg/kg/day) starting from day -1 while maintaining serum levels
of 100-150 ng/ml.

2. Methotrexate 10 mg/ m2i.v., on days +1, +3 and +6.

Engrafts 18.07.19 (Day +15): -platelets; -neutrophilic; -erythrocytic.

Day +20: change of blood group to donor’s AB (IV).

The graft reaction against the host had a recurrent course, with damage
to the skin, intestines, lungs (biopsy was not performed), with the formation
of dependence on steroids. The cumulative dose of steroids is 2070 mg/m?>.

Methylprednisolone therapy was completely discontinued on Day +
169 due to the development of severe side effects (morbid obesity, BMI
>30). Oral treatment with budesonide was continued (D + 126).

Despite the complete abolition of methylprednisolone, dietary
adjustment in the patient remained obese with a tendency to progressive
weight gain.

Additional examinations were performed (fasting and postprandial
glucose, C-peptide, homeostasis model assessment index, insulin,
adrenocorticotropichormonetest, daily urinefor cortisol, thyroid stimulating
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hormone, T4, thyroperoxidase antibodies. After careful evaluation of the
anamnesis, clinical picture, results of additional examination methods the
situation is regarded as steroid-induced obesity associated with the systemic
effects of budesonide.

From March 21, 20 - a slow gradual withdrawal of budesonide was
started. Against the background of the last decrease in the dose of
budesonide (from 4.04.20), the patient developed clinical manifestations
of steroid withdrawal syndrome: refusal to eat, muscle weakness, vomiting,
tendency to hyponatremia. Increasing the dose of budesonide had no
effect. From 06.04.20 — started replacement therapy with hydrocortisone
intravenously, with subsequent transition to oral administration.

On the combined immunosuppressive therapy (cyclosporine A +
mycophenolate mofetil) the patient had the symptoms of GVHD (rash, itchy
skin, anorexia, changes in the nature of stools). Given the complex of factors
(term after allo-HSCT, the nature of the underlying disease, the inability
to continue steroid therapy, recurrent and wavy course of GHVD, which
significantly reduced quality of life, extended hospital stay, posed potential
risks to the patient’s health in the future) immunosuppression therapy was
modified: D + 335 added ruxolitinib 5 mg/day in 2 doses.

21 days after the start of ruxolitinib therapy, the resolution of the above-
described manifestations of HRT was reached. From 17.07.20 the dose was
reduced to 2.5 mg/day due to myelotoxicity Il (according to the WHO scale),
which required replacement transfusions of blood products.

Cyclosporine A was canceled at D + 387, MMF —at D + 452.

At the time of writing D + 579 the patient remains alive. Reconstitution
of T lymphocytes occurred (Table 3). The patient continues treatment with
ruxolitinib due to chronic GVHD and hydrocortisone replacement therapy
with gradual dose reduction. There are no signs of infection, but against

Table 2

Monitoring of chimerism
Chimerism (FISH) | +34 +62 +99 +174 +240 +365
Peripherial blood | 99.79% 99.1% 99.5% 98.5% 99% 99%
Bone marrow 99.18% 99.5% 99.7% 96.4%

Table 3

Monitoring of immune reconstitution

Patient range
Subpopulation of 9
lymphocytes (x10%/1) Before |D+ D+ D+ D+ D+ D+ D+
HSCT 36 99 204 274 334 467 537
General 41 13 17 2.0 29 2 32 46
Count
B-cells 1.7 0 0 0.0004 |0 0.18 0.48 0.6
T-cells 23 1.24 1.6 1.84 2.8 1.74 2.69 3.9
CD3+/CD4+ 1.2 0.39 0.8 0.5 0.6 0.42 1.31 2.0
CD3+/CD8+ 0.9 0.69 0.4 0.96 1.8 1 1.02 1.15
NK-cells 0.1 0.05 0.08 0.2 0.15 0.09 0.06 0.17
CD4/CD8 1.4 0.6 1.9 0.5 0.3 0.4 13 1.3
420 "Pediatrics. Eastern Europe', 2021, Volume 9, Number 3
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the background of antifungal and antiviral prevention. Immunoglobulin
replacement therapy is periodically performed according to the patient’s
serum immunoglobulin levels.

He caught up with his age height of 93 cm, and has a corresponding
body weight of 15,800 g. The parents have no complaints about the child’s
condition, they note an improvement in the condition compared to the
condition before BMT.

Chimerism and immune reconstitution monitoring data are shown in
Tables 2 and 3.

The table 2 indicate complete donor chimerism in the patient 1 year
after allo- HSCT.

B DISCUSSION

We present a new case of the SCT with gain-of function mutations
in STAT1. The decision on the choice of BMT was difficult, given that with
immunodeficiency as a result of gain-of-function mutations in STAT1, there
is no consensus on the use of bone marrow transplantation as a treatment
due to the high mortality of such patients with it. At the same time, the data
that patients with gain-of-function mutations in STAT1 who survived after
BMT completely underwent reconstitution of immunity, inclined to carry
out BMT. The decision was made jointly with the patient’s parents, who,
despite all the risks, insisted on BMT due to the poor quality of life of the
child and the whole family and the lack of effect from antibiotic therapy and
prevention and hope for improvement.

Among the factors that, according to the literature, are associated with
successful BMT, the most important is the early age of the patient. In our
case, the diagnosis of PID was established at a fairly early age. In Ukraine, the
awareness of doctors regarding primary immunodeficiencies has increased
as a result of educational programs within the framework of the Central-
Eastern J-project [13, 16]. Moreover, a mutation found in a patient in the
DNA-binding domain (DBD) STAT1 ¢.1154C>T, p.T385M is included in the list
of described mutations with a favorable course of BMT [11, 13, 14].

In addition, stabilizing the patient’s condition before transplantation
and anticipating common complications after transplantation for early
intervention also contributed to survival.

At the stages of allo-HSCT, the main problem for this patient was the
development of acute and chronic GVHD. The following adverse factors
were present in the development of this complication: the sex of the donor
(female), the source of hematopoietic stem cells — peripheral blood.

GVHD had a recurrent and progressive course, significantly reduced
the quality of life of the patient, extended the period of hospitalization,
led to an increase in the frequency of treatment related adverse events —
syndrome of exogenous hypercortisolism (including obesity), acute adrenal
insufficiency.

Standard therapy of GVHD (steroids, calcineurin inhibitors,
mycophenolate mofetil) in this case was not successful, due to the formation
of the patient’s dependence on steroids and the development of severe side
effects from them (morbid obesity). Therefore, ruxolitinib was chosen as the
drug of choice in this clinical situation, according to the latest literature data.
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Resolution of chronic GVHD phenomena was reached in 21 days. It has
become possible to reduce the amount of immunosuppressive therapy
(cancellation of cyclosporine A and MMF) and thus achieve the desired
immune reconstitution.

The patient tolerates the drug satisfactorily, with side effects there
was hepatotoxicity of the first degree and myelotoxicity of the Ill degree
according to the WHO scale.

Cases of graft insufficiency and graft rejection described in the literature
for this cohort of patients were not observed in this clinical situation.
Sufficient levels of donor chimerism (FISH determination) were observed
throughout the observation period, but in our BMT center there is no
possibility to determine chimerism in subpopulations of lymphocytes.

In conclusion, our communication can help other patients, families, and
clinicians decide on BMT for subjects with STAT1GOF mutations and severe
clinical course despite conventional therapy.

The decision to perform allo- HSCT for each individual patient should be
considered, taking into account the benefit/risk balance.
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