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Annotation

Background. Primary agammaglobulinemia is the result of specific changes in B-cells that lead to low antibody production.
A preliminary diagnosis is established if there is a history of frequent bacterial infections (otitis media, sinusitis, skin abscesses),
including severe course, in some cases caused by opportunistic flora and atypical mycobacteria; low levels of immunoglobulins. The
main symptoms of primary immunodeficiency in a child from this clinical example were frequent recidivating bronchial obstruction
with the development of pneumonia.

Presentation of the clinical case.The publication presents a clinical case of autosomal recessive agammaglobulinemia with B-cell
deficiency in a child of 2 years, 7 months. During the follow-up period from 4 months to 2 months, 7 months, the child had 3 episodes of
pneumonia, 3 episodes of purulent otitis media. The child repeatedly underwent inpatient treatment, where he received broad-spectrum
antibiotics as treatment. Based on the examination (IgA (0.02 g/1), IgG (0.3 g/1), IgM (0.07 g/1) and the absence of CD19" cells), the
diagnosis of “Primary immunodeficiency, agammaglobulinemia” was made, which was subsequently confirmed by the RDC of Moscow.
From the moment of diagnosis, the child receives intravenous immunoglobulins at a dose of 7.5 g. and antibacterial therapy.
Conclusion. Early recognition and diagnosis of these conditions is crucial to improve outcomes and prevent complications.
Keywords: Primary immunodeficiency, agammaglobulinemia, autosomal recessive form, children, clinical case.

Gratitude. The authors express their gratitude to E.A. Filipicheva, an allergist and immunologist at GBUZ RM “CRCH?, for her
help in collecting information during the preparation of the manuscript of the article.

For citation: Negodnova EV, Iskandyarova MS, Tyagusheva EN, Radaeva OA, Fominova GV. A clinical case of autosomal re-
cessive agammaglobulinemia with B-cell deficiency. Allergology and Immunology in Pediatrics. 2023; 4: 51-55. https://doi.
org/10.53529,/2500-1175-2023-4-51-55

For correspondence: [na koppecnoHaeHunn:

Maria S. Iskandyarova, Senior lecturer of the Department of Immunology, Mi- Vckanpaposa Mapus CepreesHa, ctaplunin npenogasarens kadenpel

crobiology and Virology with a course in Clinical immunology and Allergology VIMMYHONOMN, MUKPOBUONOrK 1 BUPYCONOTUK C KYPCOM KIMHUYECKOW

N. P. Ogarev Mordovia State University. nMMyHonorumn n annepronorun @reQy BO «HaumoHanbHbIN
ncecnenoBatensckmii MopaooBCKUiA rOCYAapCTBEHHbIA YHUBEPCUTET UM.

Address: 68 Bolshevistskaya Str., Saransk, 430005, Russia. H.M. Orapégar.

E-mail: echuryukina@mail.ru. mariademyashkina@yandex.ru. Anpec: 430005, Pecny6nuka Mopaosus, r. CapaHck, yn. Bonslesncrekas, 4. 68.

E-mail: mariademyashkina@yandex.ru.

o1




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 4, december 2023 / ANTTIEPTONIOTVA N UMMYHONOT A B MEANATPUIN, N2 4, nekabpb 2023

Medical cases / KnuHunyeckne cnyydan

Kimnuyeckuii ciryyaii ayToCOMHO-PeLeCCUBHOI araMMario0y IHHeMHH
¢ fedpunuroM B-kieTok

https://doi.org/10.53529/2500-1175-2023-4-51-55

Cratbs noctynuna 11.07.2023
Cratbs npuHaTa B neyvatb 05.10.2023
YAK 616-092.11

KoHNuKT nHTepecos:
MCTOYHMK GUHAHCUPOBAHWMS: aBTOPbI 3a8BASIOT 06 OTCYTCTBUM BHELLHErO DMHAHCKMPOBAaHWS NMPY NPOBEAEHUM UCCNEeA0BaHMS.
ABTOpbI AEKAPUPYIOT OTCYTCTBUE SBHbIX 1 MOTEHLMAbHBIX KOHDIMKTOB MHTEPECOB, CBA3aHHbIX C NyOnMKaLmelt HacTosiLLel cTaTb.

Heroanosa E. B., Uckauasiposa M. C., Tarymesa E. H., PagaeBa O. A., @omunosa I'. B.

@I'BOY BO «Hayuonamvwii ucciedosamenvckuil Mopoosckuii zocydapcmeennvul ynusepcumem um. H. I1. Ozapésas, 430005, Pecnybiuxa
Mopdosusi, 2. Capanck, yi. Bomwesucmekast, 0. 68, Poccusi

Heroanosa Enena Basepbesna — crapuimii npenogaBaresib Kapeapbl KMMYHOJIOTHH, MUKPOOMOJIOTUI U BUPYCOJIOTHHN C KYPCOM KJIH-
HUYECKOU MMMYHOJIOTHH U aJLIEProJioruu, Bpad ajuieprosior-ummyHosior, ORCID ID: 0000-0002-1581-618X, email: el.negodnova@
gmail.com.

Uckanngsposa Mapusi CepreeBra — crapiiuii npernogasareiib Kadeipbl MMMYHOJIOTUH, MUKPOOUOJIOTUY U BUPYCOJIOTUU C KYP-
COM KJIMHMYECKOH MMMYHOJIOTUU W aJJIeprojoruu, Bpad asseprojor-ummynosor, ORCID ID: 0000-0001-9465-7668, e-mail:
mariademyashkina@yandex.ru.

Tarymesa Eprenust Hukonaesna — cryentka 4-ro kypca, ORCID ID: 0000-0002-1193-3178, e-mail: evgenia.tyagusheva@yandex.ru.

Panaesa Qubra AJieKCaHAPOBHA — JIOKTOP MEAMIIMHCKUX HAyK, 3aBeAyIONUI Kadeapoil MMMYHOJOTHH, MUKPOOUOJIOTHUK 1 BUPY-
COJIOTHH C KyPCOM KJIMHNYECKON MMMYHOJIOTHH ¥ aJlJIepProJIorny, Bpad aysteprosor-nMmmynosior, ORCID ID: 0000-0003-1383-2474,
e-mail: vtlbwbyf 79@mail.ru.

Mowmunoa lymna BraauMupoBHa — KaHIUIAT MEIUIINHCKAX HAYK, TOTIEHT Kadephl aKyIepceTBa U THHEKOJIOTHN MEHN TIpodec-
copa A. I1. Mapycosa, ORCID ID: 0009-0004-8757-7976, e-mail: fominovamed@gmail.com.

AnHoTanMa

Bsenenue. [lepBuunast araMMario0yIMHEMUS SIBJSIETCSI PE3YJIBIATOM Clieli(uuecKux usMeHeHuii B B-kiieTkax, KOTopbie TIPUBOLISIT
K HU3KOU BbIpabOTKe aHTuTe L. [IpeiBapuTesibHblil [MArHO3 YCTAHABIMBAETCS TIPU HAJIMYUK B aHAMHE3€ YaCThIX OAKTePUaIbHBIX HH-
hexmii (OTUTBI, CUHYCHTBI, 0CIIECCHI KOKU ), B TOM YKCJIE TSDKEJIOr0 TEYEHUsI, B HEKOTOPBIX CJIYYasiX BbI3BAHHBIX YCIOBHO-IATOTEH-
HOIT (DJIOPOIA U ATUITMYHBIMU MUKOOAKTEPHUSIMEL; HU3KOTO YPOBHSI IMMYHOTJIO0YIMHOB. OCHOBHBIMU CUMIITOMAMI [IEPBUYHOTO MMMY-
HonebuimTa y peOeHKa U3 JAHHOIO KJIMHUYECKOTO TIPUMEPA SIBJISUIUCH YaCThle PELUANBUPYIOIIIE OPOHXOOOCTPYKIMHU € PA3BUTHEM
ITHEBMOHHUU.

zi0:keHne KIMHIYECKOro ciryyast. B myGimKaimu npeictaBiieH KIMHUYECKHii Crydaii ay TOCOMHO-PEIeCCUBHON araMMario0yJimHe-
mun ¢ gepuniurom B-kierok y peberka 2 sier 7 mec. B nepuon nabimonenust ¢ 4 mec. 10 2 siet 7 Mec. y pebeHKa HabJIioaimch 3 armsoia
[THEBMOHWH, 3 31130712 THOITHOTO CPeiHero oTuTa. PeOEHOK HEOHOKPATHO POXOJIUII CTAIIMOHAPHOE JIEYEHNUE, TII€ B KAYECTBE JICUCHST
MoJTydas aHTHOMOTHKHI IUPOKOTo criekTpa feiictBust. Ha ocnosanum oberenosarust (IgA (0,02 r/n), 1gG (0,3 v/m), IgM (0,07 /1)
u orcyrereue CD19%-kietok) ObLI BbICTaBieH Anarto3 «llepBudnblii uMMyHOZE(bUIUT, AraMMarIo0yIMHEMIsT>, KOTOPbIN B T10CJIe-
JyroreM ObuI TToATBepskaeH B Poccuiickoil gerckoit kimundeckoit 6oabhuie (PIKB) . Mocksbl. C MOMEHTa MOCTAHOBKH IMAarHO3a
pebenok nonydaer BBUT B o3e 7,5 T 1 aHTUOAKTEPHAIBHYIO TEPAITHIO.

3axmoyenune. Pannee pacriosHaBaHue 1 JMarHOCTHKA 3TUX COCTOSHUI MMEIOT Pellaioliee 3HaYCHue I YIIydIleHus] Pe3yJIsraToB
1 IIPE/IOTBPAIIEHIS OCJIOKHEHHUI.

Kiouesble ci10Ba: 1iepBUYHbIN IMMYHOIEDUIIUT, araMMario0yIMHEMUS], 2y TOCOMHO-perteccuBHast popma, sedunur B-kierok.
BaarogapHocTh. ABTOPBI BBIPAXKAIOT TPU3HATEILHOCTD Bpauy asuieprosiory-ummynosiory [BY3 PM «/[PKbB» E. A. @uunnueBoii 3a
oMoIib B c60pe uHGOPMAIUH [IPH TIOATOTOBKE PYKOIUCH CTAThH.

JnsiuurupoBanus: Herognosa EB, Uckangsposa MC, Tarymesa EH, Pagaesa OA, @omunosa I'B. Kiinnuyuecknii ciryyaii ayTocoMHO-
peliecCuBHOI arammarsio0ysmHemun ¢ aeduiurom B-kiaerok. Aniepzonozus u ummynonozus 6 neduampuu. 2023; 4: 51-55. https://doi.

org/10.53529,/2500-1175-2023-4-51-55

INTRODUCTION. Agammaglobulinemia is a
type of primary immunodeficiency, characterized
by severe forms of decrease in the level of all types
of immunoglobulins in the blood serum and the
absence of B-cells in the blood [1, 2, 3, 4]. Prevalence
of agammaglobulinemia range from 1:100000 to
1:200000 [5]. Agammaglobulinemia should be
considered in detail, paying special attention to the
study of life and the disease history. The patient has
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frequent recidivating bronchial infections at the age
of 5, severe bacterial infections, such as meningitis and
septicemia, aplasia of lymphoid tissue [3, 6]. Laboratory
evaluation includes the analysis of leukocyte formula,
the state of the cellular component of immune system
(immunophenotyping of B- and T-cells), levels of
¥-globulins, quantitative levels of immunoglobulins in
the serum (IgM, IgG, IgA, IgE) and specific antibody
responses to both protein and polysaccharide antigens,
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as well as whole-exome genome sequencing [3]. In
the immunological study agammaglobulinemia is
manifested in the form of IgG level decline in the blood
below 1,0 g/l in combination with the decrease in IgM
concentration below 0,2 g/l and IgA level below 0,1 g/1
with a normal or reduced level of peripheral B-cells [5].
Nowadays there are several reported genes, defect in
which might be the cause of agammaglobulinemia:
BTK, IGHM, IGLL1, CD79A, CD79B, BLNK and
PIK3R1 [7]. The diagnosis is confirmed by genetic
analysis and the detection of mutations, associated with
X- and autosomal recessive or dominant chromosome.
X-linked form (XLA) is characterized by the absence
of circulating B cells and a pronounced decrease in
all serum immunoglobulins due to mutations in the
BTK gene [2]. The only difference between autosomal
recessive and XLA-agammaglobulinemia is that the
former occurs in females. The incidence: 1:100000—
1:500000 population [2, 5]. Inherited immune system
disorders, XLLA, or Bruton disease affects only men [2].
Autosomal recessive agammaglobulinemia is a rare
type of primary immunodeficiency, characterized by
mutations in genes, responsible for early differentiation
and B-cell function [8]. These are mostly related to
defects in the components of BCR complex. Transition
from pro-B-cellsto pre-B-cells,along with the consistent
rearrangement of immunoglobulin genes and a normal
development of B-cells, requires surface expression
of pre-BCR functional complex. As a result, defects
of the very BCR structure, including p heavy chain,
surrogate light chains (VpreB and 15), Igx (CD79)
and IgB (CD79B) genes, which form heterodimeric
transmembrane signal transduction elements, lead to
autosomal forms of agammaglobulinemia. After BTK
gene, encoding p heavy chain, IGHM (located on
chromosome 14q32.33) is the second most frequently
mutated gene in patients with agammaglobulinemia,
but it is still about 5% of patients [3, 9].

CLINICAL CASE REPORT

The girl A., at the age of 2 years and 7 months,
was admitted to the emergency room of Pediatric
Republican Clinical Hospital (PRCH), Saransk,
December, 10, 2018 at 11:05 with complaints about an
increase in body temperature to 38,0 °C, unproductive
cough with sparse serous sputum, shortness of breath
at rest, using accessory muscles, weakness and loss of
appetite.

Life history. The child from the 2" pregnancy,
occurring against the background of mild iron-
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deficiency anemia, exacerbation of bronchial
asthma, the presence of antibodies to herpes
simplex virus in the blood, cytomegalovirus,
toxoplasma, 2 births at 39 weeks. Natural delivery.
The condition at birth is severe due to reduced
neuro-reflex excitability. Birth weight is 3250 g,
height is 50 cm. APGAR score is 7/7.

Disease history: the parents noted increased body
temperature to 38 °C, productive cough, lethargy
and loss of appetite for the first time at the age of
4 months. The child was hospitalized with the above
described complaints, where, according to the results
of physical (fine moist rales on the right side during
auscultation), laboratory (leukocytosis with a shift
of the leukocyte formula to the left and a moderate
increase in the number of neutrophils) and hardware
examination (low-intensity infiltration is determined
in the lower lobe of the right lung on the radiograph
of the thoracic organs in direct projection against
increased pulmonary pattern) she was diagnosed
with “Community-acquired right-sided lower lobe
pneumonia of moderate severity. RF 0 degree”. Against
the background of antibiotic treatment (ceftriaxone
solutions, 130 mg + NaCl 0,9 % 100 ml iv once per
day for 7 days; azithromycin suspension 1,5 ml orally
once per day for 5 day): there is a positive dynamic in
the form of normalization of body temperature on the
4 day of hospital stay. With repeated radiographic
examination on the 14" day: pulmonary pattern is
enhanced, enriched, radiological signs of infiltrative
changes in lung have not been defined.

At the age of 7 moths there was an episode of an
increase in body temperature to 39 °C, tearfulness,
irritability, abundant discharge of pus; examined by
an otorhinolaryngologist at the place of residence,
diagnosed with “Acute purulent otitis media”, and
symptomatic therapy and broad-spectrum antibiotic
are prescribed as treatment— cefixime suspension,
3 ml orally, once per day for 7 days.

At the age of 11months (according to the parents,
without documentary proof) there was hospitalization
with the diagnosis “Left-sided bronchopneumonia”.

According to the discharge summary, there was
hospitalization to PRCH, Saransk, since the age of
1 year 5 months and for 2 months with the diagnosis
“Obstructive bronchitis, acute laryngotracheitis,
laryngeal stenosis of 111 degree, pseudomembranous
candidiasis, immune thrombocytopenic,
purpura complicated by intestinal bleeding and
anemia of moderate severity. Immunodeficiency
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B nepsbii AeHb

Mpwn

Mpwv noctynneHun

Ha rocnuTann3aumio HaxoXaeHns BbINUCKE B JPKB
B PAKB (r. Mocksa) B CTaumoHape 13 cTaumoHapa r. CapaHcka
IgA 0,02 r/n; IgA 0,04 r/n; IgA 0,3 r/n; IgA 0,258 r/n;
19G 0,3 r/n; 19G 0,333 r/n; 19G 6,32 r/n; 19G 5,17 r/n;
IgM 0,007 r/n. IgM 0,09 r/n. IgM 0,2 r/n. IgM 0,181 r/n.

Fig. 1. Immunoglobulin levels in the patient’s blood serum

Puc. 1. YpOBHM MMMYHOINOOY/IMHOB B CbIBOPOTKE KPOBU MNaLMEHTKMN

state is unspecified”. There was red blood cell
transfusion, replacement therapy with normal
human immunoglobulin 5 g intravenous drip,
antibiotic therapy in the form: ceftriaxone solution
200 mg + NaCl 0,9 % 200 ml IV once per day for
10 days; antifungal drug was prescribed: fluconazole
suspension 3 ml orally once per day for 3 days.

Over the next4 months (according to the parents)
she suffered from acute tracheitis and purulent otitis
media. Follow-up and treatment were carried out on
an outpatient basis.

According to the parents, there was an increase
in temperature up to 38,5 °C, productive cough with
purulent sputum discharge, tearfulness and irritability
at the age of 2 years and 2 months. The radiograph of
thoracic organs determines intensive infiltration on
the left in the direct projection against the backdrop
of increased pulmonary pattern. Hospitalized with
the diagnosis “Community-acquired left-sided
pneumonia of moderate severity. RF 0 degree”. The
child was first consulted by an allergist-immunologist,
and immunological examination was recommended,
according to which there was a significant decrease
in the concentration of serum IgA (0,02 g/1), IgG
(0,3 g/1), IgM (0,07 g/1) and lack of CD19" cells.

Due to the deterioration and reduction in serum
immunoglobulins, the child was diagnosed with
“Primary immunodeficiency, agammaglobulinemia”
and sent to the Department of Clinical Immunology
and Rheumatology of RPCH, Moscow. On admission
there were complaints of cough and mucous discharge
from the nose. According to x-ray data, signs of right-
sided polysegmental pneumonia were visualized in the
lungs. Data of immunological examination revealed
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a decrease in serum immunoglobulins: IgA to 0,04 g/1
(1-3,5 g/1), IgM to 0,09 g/1 (0,8-2,5 g/1), IgG to
0,33 g/1 (9—18 g/1) and reduction in CD19" cells to
1% (5—-19%). According to screening there was the
clinical diagnosis of “Primary immunodeficiency with
B-cell deficiency”. By using a genetic research method,
the child was diagnosed with autosomal recessive
form of agammaglobulinemia. Replacement therapy
was carried out during hospitalization — human
normal immunoglobulin 7,5 v IV drops, antibiotic
therapy in the form: cefepime solution 750 mg + NaCl
0,9 % 200 ml TV twice a day for 10 days, symptomatic
therapy. There was positive dynamics during treatment
in the form of improved overall well-being and
increased concentration of serum immunoglobulins:
TgA 0,3 g/l (1-3,5 g/1), 1gG 6,32 g/1 (9-18 g/1),
IgM 0,2 g/1 (0,8-2,5 g/I). In the future life-long
replacement therapy with IVIG is recommended.

At the age of 2 years and 7 months the parents
noted an increase in body temperature to 38 °C, the
appearance of cough, nasal discharge of greenish
colour, nasal congestion. Physical examination data:
difficulty in nasal breathing, puromucous discharge
from the nose, auscultatory puerile respiration, in all
pulmonary fields, wheezing is not heard. Radiography
of the thoracic organs identified: pulmonary pattern is
enhanced, low-intensity infiltration is detected on the
right. RT 24 per minute. According to immunological
laboratory data: humoral immunity — IgA 0,258 g/1
(1-3,5 g/1), IgM 0,181 g/1 (0,8-2,5 g/1), 1gG 5,17
g/l (9—18 g/1). There was an increase in the content
of CD4"- (46% (55-80%)) and CD8"-lymphocytes
(16% (31-51%)), single CD19*-lymphocytes (2% (5—
19%)). Broad-spectrum antibiotics were prescribed
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— ceftriaxone solution 200 mg + NaCl 0,9 % 200 ml
IV once per day for 10 days, symptomatic therapy;
due to exacerbation of chronic foci of infection, it was
decided to complement the planed course with IV
administration of 5 g of normal human immunoglobulin.

CONCLUSION

Primary immunodeficiency and autosomal
recessive agammaglobulinemia with B-cell deficiency
were diagnosed in this clinical case. PID are severe
life-threatening diseases in young children. Timely
diagnosis before developing severe infectious
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