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Abstract The article presents a family case of HAE with serine endopeptidase C1 inhibitor deficiency in a
mother and son. Hereditary angioedema (HAE) is a hereditary disease caused by a defect in the SERPING1 gene (Serpin
Peptidase Inhibitor, Clade G (C1 Inhibitor). Changes in this gene lead to pathological functionality or deficiency in the
synthesis of the of the protein C1 esterase inhibitor. The function of the C1 Inhibitor protein is to create a proteolytic
inactive stoichiometric complex with C1r or C1s proteases, which activates complement, blood coagulation, fibrinolysis,
and kinin production. The disease is manifested by the rapid formation of swellings in various places of the body. Ac-
cording to Mansour Ali and colleagues, among pediatric patients, over 50% of cases manifest before the age of 10, and
biochemical diagnosis is advisable from the age of 1 year. In the family history, 37-year-old woman has a syndrome of
abdominal ischemia with attacks of acute pain syndrome, attacks of angioedema with repeated urgent parenteral applica-
tions of antihistamines and corticosteroids. She was referred for an examination to the faculty clinic for recurrent cases
of Quincke's edema, where C1INH deficiency was detected in her blood. She confirmed
NM_000062.3:p.496_497insGACA; p.Asn166Argfs*92 heterozygous sequence change during molecular genetic re-
search of DNA, by the method of Sanger sequencing in the SERPING1 gene. Mother's family history is complicated: her
grandmother died at the age of 50 due to acute respiratory failure due to Quincke's syndrome, mother's sister died at the
age of 32 from a similar condition as her mother. During the immunological examination, a CLINH deficiency was de-
tected in the mother, and during molecular genetic research, DNA analysis, using the Sanger sequencing method in the
SERPING1 gene, confirmed a heterozygous sequence change. In the 7 year old son examination revealed a low concen-
tration of complement C3 and C4, and extremely low serum concentration of C1LINH, other results of serum immuno-
globulins IgG, IgA, IgM, C-reactive protein were normal, celiac disease and autoimmune thyropathy were excluded. His
genetic examination revealed a heterozygous sequence change in the SERPING1 gene. The variant identified was not
previously described in association with HAE at position 257. In addition to the above changes, the subject also had the
variant NM_000062.3:¢.468CT:p.Alal65 with a population share of less than 1%. Summarizing the results of laboratory
examinations and the conclusions of narrow-profile specialists, the patient has a confirmed diagnosis of hereditary angi-
oedema with C1 inhibitor deficiency, according to ICD-10 D841 defect of the complement system. The family was given
the drug Berinert for emergency parenteral treatment in case of boy's first attack, the district pediatrician and the doctors
of the children's department were informed about the dosage of the drug and the course of treatment. The treatment plan
consists of parenteral administration of human C1 inhibitor made from donor plasma at a dose of 20 1U/kg at a rate of 4
ml/min. Conclusions. Early diagnosis of HAE-C1-INH should be performed in all children aged 1 year and older if their
parents have recurrent attacks of angioedema. Timely and repeated application of C1 inhibitor concentrate in patients
with confirmed NEA-C1-INH allows to prevent severe attacks of laryngeal angioedema and to prevent fatal cases.

Keywords: hereditary angioedema, C1 inhibitor deficiency, C1-INH, serpin peptidase inhibitor, serine/cysteine
proteinase inhibitor clade G member 1, family angioedema, pediatric angioedema.

Introduction. Hereditary angioedema (HAE) is a
hereditary disease caused by a defect in the SERPING1
gene (Serpin Peptidase Inhibitor, Clade G (C1 Inhibitor).
Changes in this gene lead to pathological functionality or
deficiency in the synthesis of the of the protein C1 esterase
inhibitor.

The aim of the study. Clinical and genetic anal-
ysis of two cases of hereditary angioedema in one family.

Object and research methods. Determination of
clinical symptoms, blood test results, anamnestic data in
mother and son with hereditary angioedema was object re-
search. Methods of study was examination of molecular
genetic change of DNA, by the method of Sanger sequenc-
ing in the SERPINGL gene.

The function of the C1 Inhibitor protein is to cre-
ate a proteolytic inactive stoichiometric complex with C1r
or Cls proteases, which activates complement, blood
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coagulation, fibrinolysis, and kinin production [1]. The
disease is manifested by the rapid formation of swellings
in various places of the body. According to Mansour Ali
and colleagues, among pediatric patients, over 50 % of
cases manifest before the age of 10, and biochemical diag-
nosis is advisable from the age of 1 year [2, 3].

Treatment for HAE-C1-INH patients involves the
subcutaneous application with C1INH, to prevent repeated
attacks of angioedema [4]. In the study of Donald Levy
and colleagues, in children undergoing prophylactic treat-
ment, 50 % reduction in the number of attacks was ob-
served compared to the pre-study period [5]. Accordingly,
in the examined children, there was 1 attack every 4 weeks,
and in 4 children, one attack per year (1 child remained
asymptomatic).

Clinical case. From March 2023 7 years old boy
is under the supervision of a pediatrician in the Czech
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Republic. He is from Ukraine, moved to the Czech Repub-
lic due to the war in Ukraine. His mother, 37 years old
woman is observed with the syndrome of abdominal ische-
mia and repeated attacks of acute pain syndrome in the ab-
domen, Quincke's edema with repeated urgent parenteral
applications of antihistamines and corticosteroids. Boys’
maternal grandmother died at the age of 50 due to acute
respiratory failure caused by the swelling of the larynx. At
the age of 32 mother's sister died of a similar condition as
her mother. Boy’s father has vitiligo without treatment. A
brother from the first marriage of his mother is healthy.
Perinatal history is without peculiarities, suspicion of cin-
namon food allergy in the form of urticaria is negative. The
social anamnesis is satisfactory. The boy attends extra

lessons in mathematics and English. The vaccination
schedule was disrupted, so in the Czech Republic revac-
cination with combination vaccines was administrated, as
well as tuberculosis vaccination. The post-vaccination
course was without complications. Anthropometric values
of height and weight correspond to the average percentile
data according to his age. Mother was referred for an ex-
amination to the faculty clinic for recurrent cases of
Quincke's edema, where C1INH deficiency was detected
in her blood. She confirmed
NM_000062.3:p.496_497insGACA;p.Asn166Argfs*92
heterozygous sequence change during molecular genetic
research of DNA, by the method of Sanger sequencing in
the SERPINGL1 gene (Table 1).

Table 1

Results of a molecular genetic examination by Sanger sequencing in mothers SERPINGL1 gene (genetic labora-
tory Centrum cardiovascular a transplant surgery, Masaryk University, data provided by Prof. MUDr. Tomash
Freiberger, Ph.Dr., Mgr. Viktor Bily)

Reference se- Variant cDNA Protein State
guence
SEERNPEIN o1 NM_000062.3 496 497insGACA | p.Asn166Argfs*92 Heterozygous
NM_000062.3 c.468C>T p.Alal65= Heterozygous
NM_000062.3 €.1029+260G>A Not confirmed Heterozygous

Laboratory blood examination of boy detected a
low concentration of complement C3 - 0.79 g/l and C4 -
0.07 g/l, extremely low C1INH - 0.081 g/, other results of
serum immunoglobulins IgG, IgA, 1gM, C-reactive protein
were normal, celiac disease and autoimmune thyropathy
were not confirmed.

Genetic examination confirmed the heterozygous
sequence change NM_000062.3:¢.496_497insGACA,;
p-Asnl66Argfs*92 in the SERPINGI gene in boys’ mate-
rial. From the genetic conclusion in the proband mother’s
son, there is an insertion of 4 nucleotides in exon 3, which
leads to a frame shift in the region of the 166th amino acid
position of the C1 inhibitor gene and the formation of a
stop codon. This probably leads to degradation of mMRNA
or premature termination of C1 inhibitor synthesis with
subsequent formation of a truncated protein. The variant
identified was not previously described in association with
HAE at position 257. In addition to the above changes, the
subject also had the variant NM_000062.3:c.468CT:
p.Alal65 with a population share of less than 1%. Patients
gave their consent to the examination and were informed
of the results of the genetic study.

Summarizing the results of laboratory examina-
tions and the conclusions of narrow-profile specialists, the
patient has a confirmed diagnosis of hereditary angi-
oedema with C1 inhibitor deficiency, according to ICD-10
D841 defect of the complement system. The family was
given the drug Berinert for emergency parenteral treatment
in case of boys first attack, the district pediatrician and the
doctors of the children's department were informed about
the dosage of the drug and the course of treatment. Mother
currently receives regular scheduled applications of the
drug 2 times a month in order to prevent HAE attacks.

Research results and their discussion. Clinical
signs of HAE may include, as in the case of mother, attacks
of abdominal pain, similar to symptoms of acute ab-
dominal pathology, ischemic abdominal pain, or attacks of
obstruction of the upper respiratory tract, similar to
Quincke's edema. Frequent manifestations are swelling of
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the skin of the face, lips, swelling in the genital area, limbs,
which are preceded by subjective sensations of paresthe-
sia, pain and impaired functionality of the limb, which
were not present in our case. The riskiest attacks of HAE-
INH-C1 are swellings in the larynx with manifestations of
airway obstruction and acute asphyxia, which leads to
acute asphyxia and potential lethality. In the book by
Sobotkova and her colleagues in undiagnosed cases of
HAE-C1-INH, the mortality is 31.4 %, in contrast to
1.33 % in patients with an established diagnosis [5].

The diagnosis of the disease is based on the deter-
mination of the concentration of serum C1-esterase inhib-
itor, the level of which is about 0.25 g/I, as well as the val-
ues of complement C4 and C3, and the exclusion of aller-
gic and non-allergic edema by testing: IgE, ECP.EMA,
ATRG, IgA, 1gG, IgM [6, 7]

Treatment of the patient involves regular dispen-
sary supervision by a pediatrician, and in the case of acute
edematous syndrome, the application of the human C1 in-
hibitor drug by an emergency physician. An important fea-
ture of the disease is the lack of effect from the application
of drugs of the antihistamine and corticosteroid groups.
The treatment plan consists of parenteral administration of
human C1 inhibitor made from donor plasma at a dose of
20 1U/Kkg at a rate of 4 ml/min, when there is no drug, we
give intravenous infusion therapy of donor blood plasma
at a dose of 10 ml/kg [7-9]. It is available in Europe
Icatibant acetate 30 mg dosage from 10 mg to 30 mg ac-
cording to the weight of the patient, Conestatum alfa for
children dosage 50U/kg, human cl-esterase inhibitor in
dosage 5001U, 2000 U a 3000 1U according to the age of
the child, kallikrein inhibitor and antagonist bradykinin re-
ceptors — Icatibant acetate [9], during the same time, treat-
ment has evolved from intravenous to subcutaneous and
the future will be a focus on oral therapy [10].

Conclusion. Early diagnosis of HAE-C1-INH
should be performed in all children from 1 year of age and
older if their parents have recurrent attacks of angioedema.
Timely and repeated application of C1 inhibitor




concentrate in patients with confirmed NEA-C1-INH al-
lows to prevent severe attacks of laryngeal angioedema
and to prevent fatal cases.
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Pe3tome. Y cTarTi npencTaBieHo 1Ba ciMeiiHi BU-
MaJK¥ CHaJKOBOrO aHrioenemy 3 aediluToM iHTibiTopa
ceprHOBo]1 enyonentuaaszu Cl y marepi ta cuHa. Y ciMei-
HOMY aHamHe3l 37-piuHa mamieHTKa, Mama 7-pigyHOro
CHHA, Ma€ CHHAPOM a0IOMiHAJIBHO] ilIeMil 3 HamaJaMu To-
CTpOTO abIOMiHAIBHOTO OOJHFOBOTO CHHAPOMY Ta IPOSIBH
AQHTIOHEBPOTUYHOTO HAOPAKYy 3 HEOOXigHICTIO KyHipy-
BaHHS IAPECHTEPATbHUMH aHTUTICTAMIHHUMH Ta KOPTHKO-
imauMu niperiapatamMu. CiMeHII aHAMHE3 MaTepi yCKIIa-
IHEeHui: 6a0ycs moMepia y Bimi 50 pokiB yHacCIiZoK roc-
TpOi AMXAIBHOT HEOCTATHOCTI Ha Tii cuHApoMy KBiHke,
cecTpa Marepi momepiia y Bimi 32 pOKIB BiJi TAKOTO XK
crany. Ilin yac obcTexeHHs y MaTepi BUSBICHO AeilUT
C1INH, a mig wac MOJEKyJISIpHO-T€HETHYHOrO 000cTe-
KEeHHsI miaTBeppkeHo 3MmiHy B reHi SERPINGI. V cuna
BKa3aHOI NAalli€HTKNU BUSBICHO HH3bKY KOHIIEHTPALiO
kommuieMenTy C3 i C4, Hanq3BU9aliHO HU3bKY KOHIICHTpA-
nito C1INH y cupoBatui kpoBi. [licis npoBeaeHoro reHe-
THYHOTO JOCJHIKEHHS y XJIOITYMKA BHSBJICHO BOYIOBY-
BaHHA 4 HyKJICOTHIB 1 3 €K30H, 110 IPU3BOANUTH 10 3CYBY
pamku B o6sacTi 166-1 aMiHOKUCTIOTHOT TIO3HITiT TeHa 1HTi-
6itopa C1 i1 yrBOpeHHs cron-konony. Lle, iMoBipHO, TIpH-
3BOJMTH 0 aerpananii MPHK abo mo mepequacHoro npu-
NHUHEHHs cuHTe3y iHribitopa Cl 3 MoAaNbIINM yTBOPEH-
HSIM BKOpOUYEHOI CTPYKTypH Oinka. BapiaHr, sikuii BusiBie-
HUM, He OyB OMMCAHUH y TOH Yac y 3B’A3KY 31 CIIaJIKOBHUM
anrioHeBpoTHyHuM HabpsikoM (HAE) y mo3unii 257. Ok-
piM BHIlIEe BKa3aHHX 3MiH Y XBOPOT'O BUSIBICHO TAaKOXK Ba-
piaat NM_000062.3:¢.468CT:p.Alal65 i3 nomymsmiiHOO
yacTkoto MeHme | %. [TamienTn Hagamu 3rofy Ha MpoBe-
JCHHS 00CTE)XEHHS Ta 03HAHOMJIEH] i3 pe3yIbTaTaMu JJ0C-
mipkeHHs. IlincymoByroun BHINE OTPHMAaHi pe3yibTaTh
n1abopaTOPHUX 0OCTEKEHb Ta BIHCHOBKIB BY3bKOTIPO(iTb-
HUX CIHEUIANICTIB, MAIIEHT Ma€ MiATBEPDKEHUH IiarHO3
CIaJIKOBOTO AHTIOHEBPOTHYHOIO HAOPAKY 3 JAediluToM
iuri6iTopa Cl, 3rinno MKX-10 kox D841 nedexr cuc-
TEeMU KOMIUIeMEHTY. ['eHeTnuHe OOCTEXEHHs XJIOMYMHA
HIITBEPANIIO TeTEPO3UIOTHY 3MiHY IOCIIIOBHOCTI reHa
SERPINGI1. Pauns giarnoctuka HAE-C1-INH noBunHa
NPOBOJIUTHUCS B yCIX ZiTeH BikoM Bix 1 poky, sikiio y 6a-
TBKIB TTOBTOPIOIOTHCSI HANagl AHTiIOHEBPOTHYHOTO Ha-
Opsiky. CBO€UacHe Ta MOBTOPHE 3aCTOCYBAHHS KOHIIEHT-
paty iari6iTopa Cl y mamienTis i3 miarBepmkernM HEA -
C1-INH no3Boisie 3anmo0irtv Ba)KKUM HarajgaM aHTi1OHEB-
POTHYHOTO HaOPSKY TOpTaHi Ta MOMEPEIUTH JeTalbHi BU-
HaJKH.

KirouoBi ci1oBa: ciMeiHHIT aHT1IOHEBPOTHYHUH
HaOpsK, repennTapHa aHrioenema, aedinur 6imka C1 iHri-
6itopa, C1-INH, inribirop cepmin nenrtumasu, iHridiTop
CepUH/IIMCTETHOBOI MPOTEa3y, arHiOHEBPOTHYHINA HAOPSK
y memiatpii.

Konduaikr inTepecis: BiacyTHIM.
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