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ABSTRACT

Introduction. Hypofibrinogenemia is a rare coagulation disorder characterized by re-
duced plasma fibrinogen levels and an increased risk of hemorrhagic complications. 
Inherited forms, caused by mutations in the FGA, FGB, or FGG genes, have an estimat-
ed prevalence of 1:500,000 and often remain undiagnosed due to an asymptomatic 
course.
Aim. To present a rare clinical case of hereditary hypofibrinogenemia with a pau-
cisymptomatic course in a child, in order to address challenges in diagnosis, long-term 
follow-up, and determining indications for prophylactic therapy to prevent hemorrhag-
ic complications.
Materials and Methods. We report a clinical case of hereditary hypofibrinogenemia 
in an 8-year-old child. The diagnosis was suspected incidentally during a routine pedi-
atric examination. The diagnosis was subsequently confirmed by a hematologist based 
on persistently low fibrinogen levels, a positive family history (maternal hereditary 
hypofibrinogenemia), and genetic testing. Differential diagnosis with acquired forms 
of hypofibrinogenemia was performed based on clinical and laboratory evaluation, 
including complete blood count, coagulogram, aggregatogram, biochemical param-
eters, and instrumental studies.
Results. The key feature of this case was the mild clinical presentation, which included 
a neonatal cephalohematoma, a single episode of blood in stool, and rare epistaxis. 
This aligns with literature data on the highly variable phenotypic expressivity of hypofi-
brinogenemia. The importance of a detailed family history and genetic testing in diag-
nosing inherited coagulopathies, even in the absence of overt bleeding, is emphasized.
Conclusion. This case highlights the need for physician vigilance regarding inher-
ited coagulation disorders in patients with abnormal coagulation test results, even 
in the absence of significant clinical symptoms. The development and implementation 
of strategies for long-term patient monitoring and the prevention of potential hemo-
stasis-related risks are of paramount importance.
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РЕЗЮМЕ 

Введение. Гипофибриногенемия является достаточно редкой коагулопатией, 
характеризующейся снижением уровня фибриногена и повышением риска ге-
моррагических осложнений. Наследственные формы, обусловленные мутация-
ми в генах FGA, FGB, FGG, встречаются с частотой 1:500 000 и часто остаются 
недиагностированными из-за бессимптомного течения.
Цель исследования. Представить редкий клинический случай малосим-
птомного течения наследственной гипофибриногенемии у ребёнка для осве-
щения вопросов диагностики, динамического наблюдения и определения по-
казаний к профилактической терапии для предотвращения геморрагических 
осложнений.
Материалы и методы. В статье представлен клинический случай наслед-
ственной гипофибриногенемии у ребенка 8 лет. Диагноз был заподозрен слу-
чайно при плановом обследовании у педиатра, а затем при углубленном об-
следовании у гематолога установлен на основании стойкого снижения уровня 
фибриногена, подтверждённого генеалогического анамнеза (наследственная 
гипофибриногенемия у матери, генетического исследования). Проведен диффе-
ренциальный диагноз с приобретенными формами гипофибриногенемии на ос-
новании клинико-лабораторного обследования: общего анализа крови, коагу-
лограммы, агрегатограммы, биохимических показателей, инструментальных 
исследований.
Результаты. Ключевая характеристика данного клинического наблюдения 
заключается в малосимптомном течении заболевания, проявляющемся нео
натальной кефалогематомой, единичным эпизодом крови в стуле и редки-
ми носовыми кровотечениями, что соответствует данным литературы 
о вариабельности степени тяжести клинической картины при гипофибри-
ногенемии. Важен тщательный сбор семейного анамнеза в диагностике на-
следственных коагулопатий, несмотря на отсутствие выраженных геморра-
гических проявлений, а также генетическое исследование.
Заключение. Представленный клинический случай демонстрирует необходи-
мость настороженности врачей в отношении наследственных коагулопатий 
у пациентов с изменениями коагулограммы даже при отсутствии клинической 
симптоматики. Особое значение приобретают разработка и реализация 
подходов к дальнейшему наблюдению за пациентами, а также профилактике 
потенциальных рисков, связанных с нарушениями системы гемостаза.

Ключевые слова: наследственная гипофибриногенемия, врожденные коагуло-
патии, гемостаз, фибриноген, дети
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INTRODUCTION

Hypofibrinogenemia is a coagulation disorder 
characterized by a reduced plasma fibrinogen concen-
tration [1, 2]. According to the World Federation of He-
mophilia and national registries, fibrinogen deficiency 
accounts for approximately 8.0 % of all rare coagulop-
athies [3]. The prevalence of this condition is approxi-
mately 1 case per 500,000 population [4]. Despite its 
low prevalence, timely detection of hypofibrinogene-
mia is critically important for the prevention of poten-
tial hemorrhagic complications.

According to the classification of hypofibrinogen-
emias, hereditary (congenital) and acquired forms 
are distinguished [1]. Hereditary hypofibrinogenemia 
often remains unnoticed, but may have clinical con-
sequences, including bleeding and an increased risk 
of thrombosis [3, 5]. In contrast to acquired forms, 
which are often caused by liver disease or disseminat-
ed intravascular coagulation (DIC), hereditary hypo-
fibrinogenemia is characterized by a persistently low 
fibrinogen level throughout life and can be confirmed 
by a positive family history [1].

Historically, hereditary forms of fibrinogen de-
ficiency were first described in the early 20th centu-
ry, and in 1999, mutations in the genes responsible 
for its synthesis were identified [6]. Hereditary hypo-
fibrinogenemia, associated with the genes encoding 
the fibrinogen chains (FGA, FGB, FGG), can lead to he-
mostatic abnormalities [7, 8]. Fibrinogen plays a key 
role in the blood coagulation process, being convert-
ed to fibrin by thrombin and forming a fibrin clot [1, 
3, 9].

In clinical practice, two types are distinguished: 
hypofibrinogenemia and afibrinogenemia, in which 
plasma fibrinogen levels are below 1.8 g/L and 0.1 g/L, 
respectively [10]. In most cases, patients have an as-
ymptomatic course or minimal bleeding from mucous 
membranes, with bleeding after trauma or surgical in-
terventions usually of the microcirculatory type [3].

Diagnostic evaluation of hereditary hypofibrin-
ogenemia is based on plasma fibrinogen levels, oth-
er baseline coagulogram parameters, and molecular 
genetic analysis to identify mutations in the relevant 
genes [11, 12]. In severe fibrinogen deficiency, pro-
longation of activated partial thromboplastin time 
(APTT), prothrombin time (PT), and thrombin time (TT) 
is observed, which is due to the absence of the neces-
sary substrate for the conversion of fibrinogen to fibrin 
by thrombin [3].

Diagnosis of the hereditary form requires high 
accuracy and reliability, which underscores the need 
for timely detection and differential diagnosis with ac-
quired forms of hypofibrinogenemia [13]. Early di-
agnosis (particularly of severe hypofibrinogenemia 
and afibrinogenemia) facilitates preventive measures 
and the prescription of replacement therapy when 
necessary to reduce the risk of complications associ-
ated with hemostatic abnormalities.

This clinical case of a child with hereditary 
hypofibrinogenemia illustrates the importance 
of a timely comprehensive approach to diagnosis 
and follow-up of patients. The study protocol was 
approved by the Ethics Committee of the Ivano–
Matreninskaya City Children’s Clinical Hospital (Pro-
tocol No.  10 dated February 10, 2025) and complied 
with the principles of the Declaration of Helsinki.

AIM

To present a rare clinical case of hereditary hy-
pofibrinogenemia with a paucisymptomatic course 
in a child, in order to address challenges in diagno-
sis, long-term follow-up, and determining indications 
for prophylactic therapy to prevent hemorrhagic 
complications.

MATERIALS AND METHODS

History
An 8-year-old female patient, accompanied by her 

mother, presented to a hematologist at the outpa-
tient department of the Ivano–Matreninskaya City 
Children’s Clinical Hospital in February 2025 regard-
ing abnormal coagulogram findings from January 15, 
2024: decreased fibrinogen to 1.17  g/L, prolonged 
APTT to 44  sec, prolonged TT to 29  sec, and de-
creased PT to 61.0 %. The examination was performed 
while the patient was in full clinical health and had 
no complaints.

The child was born from the first pregnancy, 1st 
delivery. According to the mother, the pregnancy was 
uncomplicated. Delivery was spontaneous at term (38 
weeks). Birth weight was 3850 g; length 54 cm. Apgar 
score was 7–9. The infant cried immediately and was 
breastfed immediately after birth. Breastfeeding con-
tinued until 9 months of age. Growth and develop-
ment were age-appropriate. Vaccinations were ad-
ministered according to the national immunization 
schedule.

During collection of a detailed bleeding history, 
a family history was revealed: the mother had been ob-
served for several years to have decreased fibrinogen 
to an average of 0.87 g/L, prolonged APTT to 44 sec, 
prolonged TT to 29 sec, prothrombin time to 13.2 sec, 
and decreased PT to 57.9 %, based on which a hema-
tologist had diagnosed hypofibrinogenemia, and she 
was under dispensary follow-up. Genetic analysis 
confirmed the presence of a heterozygous mutation 
in the FGB G455A gene in the mother. Further family 
history did not reveal any other cases of significant 
bleeding or established coagulopathies in close ma-
ternal relatives (grandmother, grandfather).

From the medical history, it is known that the child 
suffered from a cephalohematoma at birth. In 2016, 
at the second week of their life, blood was found 
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in their stool, prompting the child to be examined 
at the Irkutsk Regional Infectious Diseases Clinical Hos-
pital, the Irkutsk Regional Children’s Clinical Hospital, 
and the Ivano–Matreninskaya City Children’s Clinical 
Hospital, with a diagnosis of diarrhea of unspecified 
etiology. At 8 months old, the patient was diagnosed 
with hemangioma on the left side of the trunk and un-
derwent surgical treatment. Rare episodes of epistaxis 
have also been noted. However, previous monitoring 
of complete blood count and coagulation tests were 
not performed.

Physical examination
General condition was satisfactory. Well-be-

ing was not affected. Position was active. Axillary 
body temperature was 36.2°C. Blood pressure was 
106/68  mmHg. Respiratory rate was 22/min. Heart 
rate was 85/min. Height was 130  cm; body weight 
was 33  kg. SDS BMI  =  1.65. Skin was of normal color 
and clear. Visible mucous membranes were of nor-
mal color and clear. Subcutaneous adipose tissue was 
moderately developed. Peripheral lymph nodes were 
not palpable. Musculoskeletal system showed no de-
formities, joint mobility was full, and palpation was 
painless. The chest was of normal shape and size, sym-
metrical, painless on palpation, with clear pulmonary 
sound on percussion. Auscultation revealed vesicu-
lar breathing, conducted to all areas, no wheezing. 
The borders of relative and absolute cardiac dullness 
were within age-related norms. On auscultation, heart 
sounds were clear, rhythmic, with no murmur. The ab-
domen was of normal shape and size on inspection, 
soft and painless on palpation. The liver and spleen 
were not palpable. Intoxication, anemic, hemorrhagic, 
lymphoproliferative, hyperplastic, and ossalgic syn-
dromes were absent.

Results of laboratory and instrumental studies
Complete blood count (January 14, 2025): he-

moglobin – 139.0 g/L, erythrocytes – 5.07 × 1012/L, 
reticulocytes – 1.0  %, hematocrit – 41.8  %, plate-
lets  – 272.0  ×  109/L, leukocytes – 8.84  ×  109/L, 
segmented neutrophils – 56.0  %, monocytes – 
5.9  %, lymphocytes  – 36.1  %, eosinophils – 2.0  %, 
and ESR – 2 mm/h.

Biochemical blood test (January 14, 2025): total 
bilirubin – 10.2 µmol/L, indirect bilirubin – 4.7 µmol/L, 
direct bilirubin – 5.5  µmol/L, ALT – 16.0  U/L, AST – 
22.0  U/L, cholesterol – 3.1  mmol/L, total protein – 
62.0 g/L, albumin – 41.0 g/L, urea – 3.2 mmol/L, creati-
nine – 53.0 µmol/L, GFR – 124 mL/min/1.73m2, alkaline 
phosphatase – 125.0  U/L, LDH – 223.0  U/L, glucose – 
4.3 mmol/L, CRP – 3 mg/L, RF – 1.2 IU/mL, ASO – 120 IU/
mL, ferritin – 52.0  ng/mL, serum iron – 15.0  µmol/L, 
transferrin saturation – 34.0  %, total iron‑binding 
capacity – 73.2  µmol/L, vitamin B12 – 250.0  pg/mL, 
and folic acid – 15 ng/mL.

Coagulogram (three measurements):
January 15, 2024: APTT – 44  sec, PT – 61  %, 

INR  – 1.1, TT – 29  sec, fibrinogen – 1.17  g/L, 
and D-dimer – 0.2 µg/mL.

February 14, 2025: APTT – 43.3  sec, PT – 61.5  %, 
INR – 1.12, TT – 22.9 sec, fibrinogen – 1.2 g/L, and D-di-
mer – 0.1 µg/mL.

February 28, 2025: APTT – 44.5  sec, PT – 59.2  %, 
INR – 1.1, TT – 23.8 sec, fibrinogen – 1.1 g/L, and D-di-
mer – 0.2 µg/mL.

Fibrinogen concentration was determined us-
ing the Clauss clotting method. Activated APTT, PT, 
TT, and other coagulogram parameters were mea-
sured on an automated analyzer. Platelet aggregation 
was studied using standard inducers (ADP, epineph-
rine, collagen, ristocetin, arachidonic acid) on a laser 
aggregometer.

Platelet aggregation with inducers (January 
15, 2024): ADP – 71.4  %, epinephrine – 40.4  %, col-
lagen  – 77.1  %, ristocetin – 76.3  %, and arachidonic 
acid – 75 %.

Dysfibrinogenemia testing (March 20, 2025): ancis-
trodon test – 19 sec (normal 16–22 sec).

Antinuclear antibodies (February 14, 2025): less 
than 1:40.

Anti-dsDNA antibodies (February 14, 2025): 15  IU/
mL – negative.

Anti-cardiolipin IgM and IgG antibodies (February 
14, 2025): negative.

Lupus anticoagulant (February 14, 2025): not 
detected.

Urinalysis (January 14, 2025): light yellow, clear, 
pH 5.0, density 1020, glucose – not detected, ketones – 
not detected, bilirubin – not detected, squamous epi-
thelium – 1 cell/µL, leukocytes – 1–2 cells/µL, erythro-
cytes – 1 cell/µL, protein – not detected, bacteria – not 
detected, mucus – trace, and salts – not detected.

24-hour proteinuria (January 15, 2025): 0.05 g/day.
Zimnitsky test (January 20, 2025): 6.00–9.00 – spe-

cific gravity 1018, 9.00–12.00 – 1022, 12.00–15.00  – 
1020, 15.00–18.00 – 1019, 18.00–21.00 – 1017, 
21.00–24.00 – 1019, 24.00–03.00 – no urine, 03.00–
06.00  – 1010; 24-hour diuresis – 1350  mL, and day/
night diuresis ratio – 3:1.

ELISA for helminths (January 21, 2025): anti-Toxo-
cara canis – negative, Opisthorchis felineus – negative, 
Echinococcus spp. – negative, Trichinella spiralis – neg-
ative, and Ascaris lumbricoides – negative.

ELISA for TORCH infections (January 21, 2025): 
anti-CMV IgM, IgG – negative, anti-Toxo IgM, IgG  – 
negative, anti-HSV ½  IgM, IgG – negative, an-
ti-Rubella IgM, IgG – negative, anti-Herpes IgM, 
and IgG – negative.

ELISA for Epstein-Barr virus (January 21, 2025): an-
ti-Epstein Barr IgM, IgG – negative.

ELISA for hepatitis (January 14, 2025): HBsAg, an-
ti-HBcore – not detected, anti-HCV – not detected, 
and anti-HAV IgM – not detected.

ELISA for HIV (January 14, 2025): negative.
Mantoux test with 2 TU (May 14, 2024): negative.
ENT (January 14, 2025): nasal breathing free, naso-

pharyngeal mucosa pink, clear; palatine tonsils of nor-
mal size, no plaques, diagnosis – healthy.
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Throat and nasopharyngeal swab for flora (January 
14, 2025): no growth of pathogenic microflora, single 
colonies of Streptococcus viridans 103 CFU/mL.

Dentist (January 14, 2025): superficial caries 
of tooth 3.5.

Gynecologist (January 15, 2025): healthy.
Electrocardiography (January 15, 2024): sinus 

rhythm, HR 94–103/min, electrical axis of the heart 
in vertical position.

Comprehensive ultrasound of the abdominal or-
gans, retroperitoneal space, peripheral lymph nodes, 
pelvis, and thyroid gland (January 15, 2024): no pathol-
ogy detected.

Genetic testing of fibrinogen genes FGB and FGG 
(Sanger sequencing) (April 15, 2025): a heterozygous 
mutation FGB: -455G>A was identified in the FGB 
gene.

DISCUSSION

The presented case of hereditary hypofibrinogene-
mia in an 8-year-old child demonstrates the typical fea-
tures of the medical history (biological, genealogical), 
clinical, laboratory and instrumental diagnosis of he-
mostatic disorders, as well as the search for acquired 
causes that may lead to this condition, and the treat-
ment of this rare inherited coagulation disorder.

The use of a comprehensive range of clinical 
and laboratory-instrumental studies in our patient 
made it possible to exclude pathology that could 
cause acquired secondary hypofibrinogenemia, such 
as infectious diseases, liver pathology, DIC, drug ef-
fects, hemolysis, kidney disease, hematological malig-
nancies, etc.

Based on the data, including the family history 
(a lifelong persistent hypofibrinogenemia in the child’s 
mother), the paucisymptomatic course of the disease 
(minimal hemorrhagic manifestations during the 8-year 
period of the child’s life), stable hypofibrinogene-
mia confirmed by three hemostasis tests, prolonged 
thrombin time, exclusion of secondary causes of hy-
pofibrinogenemia, and genetic analysis of fibrinogen 
genes, the patient was diagnosed with hereditary 
hypofibrinogenemia.

Hereditary hypofibrinogenemia is a well-known 
condition. In previous reports, there was not always 
a clear distinction made between hereditary and ac-
quired forms of factor I deficiency [8]. This distinction 
is crucial for diagnosis and management.

Considering the prevalence of this pathology, 
it should be noted that the epidemiological charac-
teristics of hypofibrinogenemia have now been ad-
equately studied. Specifically, in a study conducted 
by Paraboschi  E.M. et  al. (2017), it was demonstrated 
that among 342 registered cases of congenital fibrin-
ogen disorders, 58 % were hypofibrinogenemias, 28 % 
were dysfibrinogenemias, and only 14 % were afibrino
genemias. Additionally, the authors noted significant 

variation in clinical manifestations based on the type 
of mutation [4].

In a study conducted by Yakovleva E.V. et al. (2022), 
data from 47 patients with hereditary fibrinogen dis-
orders were analyzed. The study found that 38  % 
of the patients exhibited an asymptomatic course 
[10]. The authors emphasize that, even in the absence 
of clinical symptoms, these patients remain at a high 
risk of hemorrhagic complications during invasive pro-
cedures [10].

Of particular interest are the findings of Neer-
man-Arbez M. et al. (2016) that hereditary hypofibrin-
ogenemia often presents in childhood and is frequent-
ly detected incidentally during routine examinations, 
as presented in our clinical case. In some instances, 
a family history may not be available due to the vari-
able nature of the mutations [11].

The severity of hemorrhagic manifestations 
in patients with hereditary hypofibrinogenemia di-
rectly correlates with the degree of decrease in plasma 
fibrinogen levels [8]. Patients with severe hypofibrin-
ogenemia (0.2–0.3  g/L) may experience spontaneous 
bleeding, whereas those with milder forms (1.0–
1.5 g/L) usually only bleed or develop hematomas after 
trauma or invasive procedures [3, 8]. Our patient has 
a paucisymptomatic course, with a mean fibrinogen 
level of 1.1–1.2 g/L, omparable to those of her mother, 
who also has a mean fibrinogen level of 0.87–0.97 g/L.

Despite the typical laboratory signs, genetic test-
ing is a method used to diagnose hereditary hypofi-
brinogenemia [6, 11, 12].

Long-term follow-up is recommended for the child, 
including monitoring of the coagulogram profile 
and other diagnostic tests, due to their hereditary 
nature and the child’s female sex. If necessary, con-
sideration may be given to replacement therapy, par-
ticularly in cases involving surgery or other invasive 
procedures [13].

CONCLUSION

All physicians should be aware that hereditary 
hypofibrinogenemia may present with a frequent-
ly latent or paucisymptomatic course, and may not 
be accompanied by bleeding for many years, or may 
present with rare bleeding, usually of the microcircula-
tory type. It is also important to identify this pathology 
in patients with a positive family history, as early diag-
nosis and adequate follow-up can help to implement 
preventive measures and reduce the risk of hemor-
rhagic complications in such cases.
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