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Abstract. Haemophilia is an X-linked disorder characterised by the absence or dysfunction of certain blood
clotting factors. Haemophilia A is characterised by a deficiency of factor VIII, while haemophilia B is characterised
by a deficiency of factor IX. Factor XI deficiency, known as haemophilia C, is a very rare disorder accompanied
by bleeding and characterised by moderate symptoms; although this condition is not widespread, standard
treatment is associated with significant difficulties related to socio-economic factors. Sequencing of the genes
involved in the development of haemophilia has made it possible to describe and record the main mutations and
to establish a correlation with different degrees of disease severity. Haemorrhagic manifestations are related
to the level of circulating factor, mainly affecting the musculoskeletal system, and especially the large joints
(knees, ankles and elbows). This document provides an overview and consensus on the main genetic aspects
of haemophilia A and B, from the nature of inheritance to the concept of female carriers, the pathophysiology
and classification of the disease, basic and confirmatory tests for suspected haemophilia, various treatment
regimens based on infusion of the deficient blood clotting factor, as well as innovative factor-free treatments
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and recommendations for the management of treatment-related complications, inhibitor development and/or
transfusion-transmitted infections. The importance of comprehensive care as a treatment strategy for patients
with haemophilia is recognised worldwide. Comprehensive care includes addressing the full range of medical
and psychological issues affecting both patients and their families

Keywords: haemophilia; clotting factors VIII and IX; treatment; prevention

Introduction

Haemophilia A and B are the only sex-linked hereditary
recessive haemorrhagic disorders, the term literally
meaning “love (philia) of blood (haemo)”, and it is the
most common severe disorder [1]. Both haemophilia
A and haemophilia B arise as a result of deficiency or
dysfunction of factor VIII and factor IX proteins, respec-
tively, and are characterised by prolonged and exces-
sive bleeding following minor trauma, and sometimes
even spontaneously. There is also haemophilia C, which
results from deficiency of clotting factor XI, but this is
rare. Acquired haemophilia may occasionally occur in
association with ageing or childbirth and usually re-
solves with appropriate treatment [2].

Haemophilia is often referred to as the “royal dis-
ease”, as frequently described in the pedigree of Queen
Victoria [3]. The earliest description in ancient history
dates back to the second century AD in the Babylonian
Talmud, concerning a woman who lost her first two sons
following circumcision. The earliest description in mod-
ern history was documented by the American physician
Dr John Conrad Otto, who described a hereditary bleed-
ing disorder in several families in which only males born
to healthy mothers were affected. He subsequently re-
ferred to them as “bleeders”. The term “haemophilia”
was first described by Johann Lukas Schonlein in his
dissertation at the University of Zurich (Switzerland).
Dr Friedrich Nasse was the first to publish a genetic de-
scription of haemophilia in what became known as Nas-
se’s law, which states that haemophilia is transmitted
exclusively from healthy women to their sons [3,4].

The history of haemophilia dates back to the sec-
ond century AD, while the first “modern” descriptions
of the disorder appeared in the nineteenth century.
At that time, transfusion medicine and haemophilia
became closely linked, and blood transfusion was the
only available treatment option. A turning point in the
history of haemophilia occurred in the mid-twentieth
century, when researchers identified “antihaemophilic
globulin”, capable of shortening clotting time in patients
with haemophilia, paving the way for the introduction
of cryoprecipitate and the first clotting factor concen-
trates for the treatment of haemophilia A, haemophil-
ia B and von Willebrand disease. The emergence in
Germany and other countries of pasteurised, and
therefore virus-safe, plasma-derived clotting factor
concentrates, such as Haemate P® and Beriate® P, sig-
nificantly improved quality of life and increased life ex-
pectancy in patients with haemophilia. These and other
advances in treatment made home therapy possible,

and many centres began to implement prophylaxis in
young patients [2-4]. The aim of this review study was
to provide readers with general information to improve
understanding of haemophilia A, regarded as a genetic
disorder with a significant impact on the quality of life
of those affected and among the most costly conditions
for healthcare systems.

Materials and Methods

The literature search strategy began with the compila-
tion of a list of key search terms: haemophilia, clotting
factors VIII and IX, treatment, prophylaxis, and related
keywords for relevant articles in English. Searches were
conducted in the PubMed, Web of Science and Scopus
databases, as well as by manual review of studies pub-
lished from January 2015 to December 2024.

An additional search for supplementary literature
was carried out using Google. Following standardised
assessment, only studies that clearly defined haemo-
philia were included in this review. From the overall list,
approximately twenty-five sources reporting on haemo-
philia were selected for the preparation of this review.

General information

Haemophilia is a hereditary bleeding disorder caused
by a quantitative deficiency of clotting factor VIII,
known as haemophilia A (HA), which accounts for 80%
of cases, or factor IX, known as haemophilia B (HB),
which accounts for the remaining 20%. Deficiency of
these factors leads to an inability to generate thrombin
and enhance the liquid phase of blood clotting, result-
ing in haemorrhagic diathesis in individuals with hae-
mophilia [5]. The clinical manifestations of HA and HB
are similar and depend on the amount of deficient fac-
tor in the bloodstream. In severe cases, the main site of
bleeding is the joints (haemarthrosis), which without
adequate complex therapy can develop into chronic
haemophilic arthropathy, which is the main cause of
morbidity in this population. The type of inheritance is
sex-linked recessive (X chromosome) [5,6]. The disease
manifests itself in men, while women are asymptomat-
ic carriers or have minimal haemorrhagic symptoms.
The prevalence and genetic changes of haemophilia are
similar worldwide and are not influenced by family his-
tory or ethnic origin [6].

Genetic defects in factor VIII can be divided into
three groups: 1) genetic rearrangements, such as in-
tron 22 inversion, which occurs in 45% of patients
with severe haemophilia and is caused by homologous
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recombination between the 9.5 kb sequence and two
extra-genic homologous regions; in addition, intron 1
inversion may be observed, which occurs in 1-2% of
severe cases; 2) insertions or deletions of genetic se-
quences; and 3) single DNA base substitutions leading
to missense mutations, nonsense mutations, or reading
frame shift mutations [3].

Coagulopathy in haemophilia patients is a conse-
quence of the inability to enhance, control, and main-
tain thrombin formation due to factor VIII or IX defi-
ciency. Thrombin formation is considered an event of
great biological and physiological significance, as it is
an important part of the molecular complex responsi-
ble for the liquid phase of haemostasis. When tissue is
damaged, factor IXa binds to factor VIila on the lipid
layer rich in tissue factor (TF), forming an “intrinsic
Xase” complex that is capable of generating 90% of
thrombin in the event of tissue damage, with an effi-
ciency 10° times greater than factor VIII and factor IX
alone. This complex is 50 times more effective than the
“external Xase” complex (with a high content of factor
VIIa) for activating factor X to factor Xa, followed by the

activation of factor II (prothrombin) to thrombin, which
converts soluble fibrinogen (factor I) to fibrin (insolu-
ble). This simple description of a specific segment of
haemostasis explains how the absence of factors VIII
and IX clinically manifests itself as classic bleeding in
patients with haemophilia [6,7].

Diagnosis and classification

Haemophilia should be suspected in males with pro-
longed and excessive bleeding unrelated to the severity
of injury and/or bleeding that occurs several hours af-
ter injury or is recurrent in nature. In primary clotting
tests, platelet count, prothrombin time (PT), thrombin
time (TT) and fibrinogen will be normal, and activated
partial thromboplastin time (APTT) will be prolonged,
as described below. Haemorrhagic manifestations in
haemophilia A or B are clinically indistinguishable, so
it is necessary to identify the deficient factor to ensure
specific replacement therapy. The severity of haemo-
philia is classified according to the activity of circu-
lating plasma levels of factor VIII or factor IX without
treatment as severe, moderate or mild (Table 1) [8].

Table 1. Classification of haemophilia and its correlation with haemorrhagic manifestations

Severity Blood clotting factor levels Haemorrhagic episodes
<11U/dL o
Severe (<0.01 1U/mL) or <1% Spontaneous bleeding into joints or muscles
1-510/dL ; .
Moderate (0.01-0.05 1U/mL) Occaswngl spontaneous bleeding; prolonged
bleeding following trauma or surgery
or 1-5%
5-40 IU/dL . .
Mild (0.05-0.40 [U/mL) Severe bl;eedmg after t{)?urrézli or major surgery.
or 5-40% pontaneous bleeding is rare

Source: created by the authors

The final diagnosis is based on the quantitative de-
termination of blood clotting factors. The World Health
Organisation (WHO) has defined the international
unit (IU) as the activity of the factor present in 1 ml of
plasma, and depending on the nomenclature of each
country, it can be equivalently expressed as: 1 1U/d],
0.01 IU/ml or 1%.

Laboratory tests

Haemostasis testing plays a fundamental role in the
diagnosis and monitoring of haemophilia. Ensuring
the quality of these tests involves internal and exter-
nal quality control, as well as control of factors that
may affect various stages of result processing, such
as the pre-analytical phase, where more than 70% of
laboratory errors occur (request for tests by a doctor,
correct registration of the requested test, preparation,
collection and selection of samples). This is important
given that clotting tests are extremely sensitive to tem-
perature changes, particularly due to the thermolability
of factor VIII.

Below are the relevant aspects of processing lab-
oratory test results for patients with haemophilia, as
well as a brief description of the results of screening,
confirmatory tests and the detection of inhibitors in
haemophilia.

General aspects:

B Venous blood sampling: an atraumatic collection
technique is required, with minimal use of a tourniquet,
using 19-21G needles (23G in children);

B Test tube for collecting samples with 3.2% so-
dium citrate anticoagulant: it must be filled to at least
90% of the specified volume (the ratio of the sample to
anticoagulant is 9:1);

B The sample must be thoroughly mixed with the
anticoagulant by carefully inverting the tip of the tube
4-6 times and ensuring that no clots form;

B Transportation of samples: at room temperature
and centrifugation within the first hour after collection.
When transporting to the laboratory, it is preferable to
immediately freeze the plasma at -202C or below and
transport it in dry ice;
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B Fasting: not required, although excess lipids may
affect the performance of analytical analysers.

Screening tests for suspected haemophilia:

B Complete blood count: within reference ranges,
unless there are other justified changes;

B Normal prothrombin time and prolonged acti-
vated partial thromboplastin time;

W Plasma correction: in congenital haemophilia,
APTT is corrected by mixing the patient’s plasma in a
1:1 ratio with normal plasma. If the mixture does not
correct the prolonged APTT, this may indicate the pres-
ence of an inhibitor or anticoagulant in the plasma.

Confirmatory testing of factor VIII and IX dosages.
Factor VIII can be determined by a chromogenic or clot-
ting method. Factor IX dosage is determined by a one-
stage clotting test. It is recommended that comprehen-
sive dosing of all factors that can prolong APTT (VIII,
IX, XI, and XII) be performed during the initial exami-
nation. If there is a family history of haemophilia, factor
VIII or IX activity can be determined in the umbilical
cord blood of newborn boys [9,10].

Detection of antibodies

to factor VIII and factor IX (inhibitors)

Antibodies to factor VIII or factor IX are IgG-type al-
loantibodies that have neutralising (inhibitory) or
non-neutralising activity against blood clotting factors
and are a serious complication of replacement therapy
with blood clotting factor concentrates, which is why
they are more common in patients with severe haemo-
philia. They should be suspected in patients with an in-
adequate clinical response to the administration of the
deficient factor, especially if a response was previously
observed and/or a change in the haemorrhagic pheno-
type occurred [11].

Confirmation of the presence of an inhibitor and
quantitative determination of the titre are performed
using the Bethesda method or its modification, Bethes-
da-Nijmegen, the latter having greater sensitivity and
specificity. The method involves mixing equal volumes
of the test plasma with normal plasma, incubating at
372C for 2 hours, and measuring the residual factor ac-
tivity in the mixture, using factor VIII- or IX-free plas-
ma as a control. By definition, a Bethesda unit is the
amount of inhibitor that neutralises 50% of the factor
activity in one millilitre of plasma.

If, after incubation, the residual factor is 100% of
the level in the control sample, the inhibitor level is
zero. If the residual factor VIII is 50% or 25% of the
control, the inhibitor level is 1 or 2 Bethesda units,
respectively. If the result is below 25%, the patient’s
plasma is diluted to varying degrees until the result is
visible on the graph, and the result is multiplied by the
dilution factor, which is expressed in Bethesda units.
For example, if the plasma mixture is diluted 1:5 before
incubation and the residual factor is 50%, or one unit,
then 1 x5=5 Bethesda units [12].

Genetic diagnosis

Genetic information about people with haemophilia
A is a useful tool for predicting the risk of develop-
ing inhibitors and facilitates prenatal counselling for
carriers. In haemophilia A, initial genetic screening
tests are aimed at detecting inversions of introns 22
and 1. If these changes are not found, complete se-
quencing of the F8 gene is performed. In haemophilia
B, eight exons of the F9 gene are sequenced to detect
mutations or deletions. Genetic testing of carriers can
be complex. Approximately 80% of mothers of spo-
radic cases may be carriers of the mutation, while in
the remaining 20% of cases, the mutation is not de-
tected and may be secondary to mosaicism. Prenatal
diagnosis is an integral part of care for carriers of
haemophilia and is important for the completion of
pregnancy. Tests include non-invasive methods of de-
termining foetal sex, such as analysis of foetal DNA in
the mother’s blood (possible in the first trimester of
pregnancy) or ultrasound examination starting at 15
weeks of pregnancy, but these methods do not pro-
vide definitive results.

Centres with diagnostic resources should perform
genetic profiling of haemophilia patients, starting with
screening for inversions 1 and 22 in the case of haemo-
philia A. If the result is negative, complete sequencing
of the F8 gene should be performed. For haemophilia
B, the F9 gene should be sequenced in the patient and
in carriers and/or samples should be sent for research
protocols [13].

Multidisciplinary management

Appropriate attention to the diverse needs of haemo-
philia patients and their families is ensured through
the intervention of a multidisciplinary team consisting
of healthcare professionals, psychologists, dieticians,
orthopaedists, rehabilitation specialists, dentists, oc-
cupational therapists, social workers and geneticists,
coordinated by a haematologist and in accordance
with national treatment guidelines. All team members
should have experience and skills in treating blood
clotting disorders and be prepared to provide timely
assistance to patients. A haemophilia treatment cen-
tre infrastructure is required to provide emergency
care at any time, with access to specialised laboratory
tests (determination of clotting factors and inhibitors)
and the necessary medications and clotting factor
concentrates [14].

A multidisciplinary team will inform the patient
and their family members about the early symptoms of
bleeding in order to provide timely assistance, and will
also teach them methods of preservation, preparation
and administration techniques for blood clotting fac-
tors, as well as care for venous access in patients with
haemophilia, as these are vital access lines, thereby es-
tablishing effective communication between the patient,
family and members of the comprehensive care team,
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which will facilitate compliance with the treatment regi-
men based on the following recommendations:

1. Use a 23 or 25G butterfly needle;

2.Venous dissection should not be performed ex-
cept in emergency situations;

3. After venipuncture, pressure should be applied
for 3-5 minutes. The use of permanent venous access
devices should be avoided whenever possible, although
they may be necessary in certain cases.

Pharmacotherapy. Treatment on demand

The primary pharmacological treatment for haemo-
philia is the use of deficient blood clotting factor con-
centrate (BCFC), both recombinant and plasma-derived
[5,7]. Therapeutic options can be either on-demand or
prophylactic, as described below.

BCFC is used when there are clinical signs of acute
bleeding, with the dose to increase factor activity cal-
culated based on the severity of the bleeding. On-de-
mand treatment has been shown to reduce mortality
and the progression of arthropathy, but does not pre-
vent it. In life-threatening bleeding, the initial dose
of BCFC should be administered immediately, even
before the initial diagnostic evaluation is complete,
to achieve 80% to 100% activity, whereas in mild to
moderate bleeding, the goal is to maintain factor ac-
tivity in the range of 35% to 50%. Maintenance dos-
es for haemophilia A are usually administered every
12 hours, and for haemophilia B every 24 hours. The
doses and duration of treatment with BCFC depend
on the location, severity of bleeding and response to

treatment. Any acute bleeding in patients with haemo-
philia should be treated as soon as possible, prefera-
bly within the first two hours after its onset. If there
is any doubt about the symptoms in a patient with
haemophilia, the use of BCFC intravenous bolus is cal-
culated based on the ideal weight of the patient with
haemophilia as follows:

B Factor VIII: patient’s weight in kg x (desired per-
centage) x (0.5);

B Factor [X: patient’s weight in kg x (desired per-
centage).

The half-life of the available factor, its purity, the
presence of other components such as von Wille-
brand factor, or the use of recombinant factor should
be taken into account. Recombinant factor IX (RFIX)
has less effect than plasma-derived products, so each
unit of factor IX administered per kilogram of body
weight will increase factor IX activity by approximate-
ly 0.8 IU/dL in adults and 0.7 IU/dL in children under
15 years of age. The reason for the lower efficacy of
rFIX is not fully understood.

If the type of haemophilia is unknown, it is recom-
mended to administer activated prothrombin complex
concentrate (aPCC) at a dose of 50 to 100 IU per kg of
body weight, not exceeding a daily dose of 200 1U/kg/day.
The effectiveness of treatment in cases of acute hae-
marthrosis is determined according to the criteria
presented in Table 2, which allows for a standardised
assessment of the response to treatment, facilitates
comparison of the results of different studies, and ena-
bles therapeutic decisions to be made [15-17].

Table 2. Criteria for assessing the effectiveness of treatment for acute haemarthrosis

Level of response Response to treatment

Complete resolution of pain within 8 hours and/or disappearance of signs of bleeding

Excellent

after the first infusion of clotting factor concentrate, with no need for further dosing
to relieve symptoms and signs in the same joint within 72 hours

Good

Marked reduction in pain or signs of bleeding observed 8 hours after the initial administration
of clotting factor, but additional doses were required over the following 72 hours
to achieve complete resolution of symptoms

Moderate

Partial reduction in pain or signs of bleeding 8 hours after the initial administration
of clotting factor concentrate, requiring further doses during the subsequent 72 hours,
but without complete resolution of symptoms

Poor

No improvement or only minimal improvement in bleeding, or worsening of bleeding
within 8 hours after the initial administration of clotting factor concentrate

Source: created by the authors

New treatment methods

Replacement therapy using BCFC has been effective-
ly controlling and/or preventing bleeding in patients
with haemophilia for decades; however, its effective-
ness is limited by the availability and safety of drugs,
the relatively short period of haemostasis and the de-
velopment of complications such as the appearance
of neutralising antibodies (inhibitors) against factor

VIII or factor IX. The search for treatment options
remains the ultimate goal. In order to normalise the
lives of patients with haemophilia, new therapeutic
agents are being developed to improve treatment:
1) BCFC with an increased half-life; 2) gene therapy;
3) specific antibodies that mimic the function of fac-
tor VIII; and 4) molecules that modify the action of
natural anticoagulants [18].
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Factor VIII with an extended half-life

The effectiveness of factor VIII preparations with an
extended half-life is limited: the average increase in
half-life is 1.5 times, which allows the preparation to
be used prophylactically in adults twice a week, but
the half-life varies significantly between patients and is
shorter in children. Thus, the dosage should be selected
individually depending on the bleeding phenotype and
the half-life of the standard drug and the drug with an
extended half-life [18].

The first technology used to extend the half-life
of FVIII was fusion with the constant region of immu-
noglobulin G (Fc). Efmoroctocog alfa is an analogue of
factor VIII linked to the Fc domain of human immu-
noglobulin G1, which lacks the B domain. The second
method of prolonging the half-life of factor VIII is the
covalent binding of polyethylene glycol (PEG) to factor
VIII (pegylation). There are three drugs approved by
the US Food and Drug Administration (FDA) that use
this technology:

1. Octocog alfa;

2. Turoctocog alfa pegol;

3. Damoctocog alfa pegol.

The third mechanism for reducing factor VIII clear-
ance involves the addition of negative charges via polysial-
ic acid, which inhibits receptor-mediated clearance [18].

Factor IX with an extended half-life

The traditional regimen for the prevention of severe
haemophilia B involves intravenous administration of
factor IX twice a week. Structural modifications of fac-
tor IX preparations using half-life, as with factor VIII,
include pegylation and fusion with an Fc fragment or
albumin. The first recombinant factor IX with a half-
life to appear on the market was fused with the Fc
protein (rFIX-Fc) eftrenonag alfa, with a half-life of
86.5+32.2 hours. In patients receiving 50 1U/kg week-
ly, a minimum factor IX level of 1-3 IU/dL was achieved
with a rapid decline in the first 24-72 hours after in-
fusion, followed by a longer half-life [19]. The second
FDA-approved factor is recombinant factor IX linked
to albumin (rFIX-FP) albutrepenonacog alfa, which has
an advantage over rFIX-Fc in terms of pharmacokinet-
ics, consisting of a gradual decline after infusion, with
a half-life of 104 hours. The increased half-life of this
drug is due to its high molecular weight (above the re-
nal threshold) and pH-dependent interaction with the
neonatal Fc receptor (FcRn), which prevents its intra-
cellular degradation [20].

Treatment strategies without replacement therapy
The main advantages of this treatment method are mini-
mising the risk of inhibitor development, subcutaneous
administration, and increasing the intervals between
weekly and/or monthly applications. These thera-
pies aim to enhance thrombin formation through var-
ious mechanisms of action or to increase endogenous

production of the deficient factor through gene therapy,
as described below. Therapeutic methods that enhance
thrombin formation:

1. Biospecific antibody mimicking the function of
factor VIIL.

Emicizumab, approved by the FDA, is a bispecif-
ic humanised monoclonal antibody that mimics the
biological function of factor VIlla, creating a proco-
agulant effect through its antigen-binding fragment
(Fab), which binds factor IXa and the coagulation
substrate FX on the phospholipid layer, generating
thrombin with a dose-dependent effect and, conse-
quently, shortening the APTT [20,21]. It is adminis-
tered subcutaneously and has a half-life of approxi-
mately 4-5 weeks. The approved dose for treating
patients with factor inhibitors is 3 mg/kg weekly for
the first 4 weeks, followed by 1.5 mg/kg weekly or
3 mg/kg every two weeks or 6 mg/kg monthly. It has
no structural homology with factor VIII, except for the
binding sites, so the development of inhibitors against
this molecule is not expected, and it is not neutralised
by factor VIII inhibitors.

Studies evaluated the frequency of bleeding in
haemophilia patients taking highly effective inhibitors
and noted an 87% reduction in the annual frequency
of bleeding with weekly emicizumab. Based on these
studies, emicizumab was initially approved in 2017 as
a prophylactic agent to prevent or reduce the frequency
of bleeding episodes in patients with haemophilia tak-
ing factor VIII inhibitors. As emicizumab increases the
enzymatic activity of factor [Xa present in prothrombin
complex concentrates by approximately 20,000-fold,
its concomitant use, when necessary, is recommended
at low doses. No thrombotic events associated with the
use of recombinant factor VIla or emicizumab as mono-
therapy have been reported [22]. Subsequently, clinical
studies have shown a 96-97% reduction in the annual
bleeding rate compared to placebo, as well as a medi-
an value of 0. In light of these indications, it has been
suggested that emicizumab be considered for use in pa-
tients without inhibitors, with difficult venous access,
who are not candidates for central venous catheter
placement, who require high doses of factor VIII (with a
clinical course similar to patients with inhibitors) or at
high risk of developing inhibitors.

2. Substances that alter the function of natural anti-
coagulants, such as tissue factor pathway inhibitor, an-
tithrombin, and activated protein C.

Tissue factor pathway inhibitor: in haemophilia,
blood clotting and thrombin formation are impaired
due to a deficiency of factor VIII or IX. Tissue factor
pathway inhibitor (TFPI) is a serine protease that plays
an important role in the initial formation of thrombin
by inhibiting the tissue factor complex with factor VIla
(TF-FVIIa) and prothrombinase [21,22].

Antithrombin inhibitor: Fitusiran is an interfering
ribonucleic acid (RNAi) that binds to messenger RNA
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(mRNA) and interrupts its production, leading to a
subsequent decrease in antithrombin (AT) synthesis in
the liver. AT is the main natural anticoagulant that inac-
tivates thrombin and FXa. A decrease in AT levels in pa-
tients receiving various subcutaneous doses of fitusiran
was accompanied by an increase in thrombin formation
and a decrease in mean annual bleeding.

Gene therapy

Gene therapy involves the introduction of a specific
gene sequence into a target cell. The use of a virus as
a vector for genetic material is referred to as trans-
duction, which may be performed in two ways: direct
in vivo injection of the therapeutic gene using a vector,
most commonly adeno-associated virus (AAV), and/or
transplantation of cells into which the gene has been
introduced ex vivo using lentiviral (LV) vectors [23,24].

Gene therapy for haemophilia employs AAV to
achieve direct transduction of the clotting factor gene
into hepatocytes. In certain clinical trials, sustained ex-
pression levels of factor VIII and factor IX sufficient to
maintain therapeutic effect have been achieved. How-
ever, this approach has limitations, as approximately
40% of the population possess antibodies to the capsid
of at least one AAV serotype, thereby limiting trans-
duction, and cellular immune responses may develop,
characterised by transaminitis and/or reduced trans-
gene expression. Current research in haemophilia gene
therapy focuses on intravenous administration of the
AAV vector directly to the liver, with immune responses
managed using high-dose corticosteroids. Recent stud-
ies in patients with haemophilia B suggest the potential
for a functional cure of the disease [24].

Replacement therapy with factor VIII concentrates
remains the standard of care for patients with haemo-
philia A. In 2023, the medicinal product “Eitoplazm” was
registered in the Russian Federation as the first mod-
ern plasma-derived factor VIII concentrate developed
in the country. In a multicentre prospective open-label
clinical trial, in which 18 of patients (14.2%) partici-
pated, Eitoplazm proved effective for the prophylaxis
and treatment of bleeding, as well as during surgical in-
terventions, including major procedures. The product
demonstrated a favourable safety profile; its use was
not associated with the development of inhibitory an-
tibodies, allergic reactions, thrombotic, or thromboem-
bolic complications [25].

Prevention plan

Available data confirm the effectiveness of ear-
ly prophylaxis (up to 36 months) in terms of im-
proving quality of life and reducing the risk of joint
damage. The ESPRIT (Evaluation Study on Proph-
ylaxis: a Randomised Italian Trial) study used re-
combinant factor VIII at a dose of 25 IU/kg® per
week, and it was shown that in patients who start-
ed prophylaxis at the age of < 3 years, the frequency

of all bleeding and haemarthrosis was lower, at 0.35
and 0.12 cases per patient per month, respectively,
compared to patients who started prophylaxis after
3 years (0.62 and 0.25). The impact on joint health
was significant, as it was documented that none of
the patients who started early prophylaxis had radio-
graphic signs of arthropathy on the Pettersson scale,
compared to 46% of patients who started prophylax-
is after 3 years of age. Even in patients receiving fac-
tor VIII on demand, earlier initiation of replacement
therapy in children younger and older than 3 years
was associated with a lower degree of arthropathy
(57% vs. 85%). The challenge is to identify patients
who may benefit from low-dose BCFC prophylaxis
without compromising joint health and quality of life.
Prophylactic treatment regimens fall into two catego-
ries: regimens with fixed doses of BCFC (high, medi-
um, low, or alternating doses) and regimens tailored
to the patient’s needs [26].

Conclusions

As discussed, haemophilia is a hereditary blood clotting
disorder caused by a quantitative deficiency of clotting
factor VIII, which accounts for 80% of haemophilia A
cases, or factor IX, which accounts for the remaining
20%. A deficiency of these factors leads to an inabili-
ty to generate thrombin and enhance the liquid phase
of blood clotting, resulting in haemorrhagic diathesis.
Clinical manifestations depend on the amount of the
deficient factor in the bloodstream. In severe cases, the
main site of bleeding is the joints, which without ade-
quate comprehensive therapy can develop into chronic
haemophilic arthropathy, which is the main cause of
morbidity in this population. The type of inheritance is
sex-linked recessive. The prevalence and genetic chang-
es of haemophilia are similar throughout the world, re-
gardless of family history or ethnicity.

In patients without a family history of haemophilia,
with a clinical haemorrhagic profile and prolonged APTT,
plasma correction should be performed and the activity
of the deficient blood clotting factor should be confirmed
by chromogenic or clotting analysis for factor VIII and
clotting analysis for factor IX. In cases of a family history
of haemophilia, a targeted search for the specific blood
clotting factor should be performed in the umbilical cord
blood or peripheral blood of the newborn.

The main method of treatment is intravenous ad-
ministration of the deficient factor. This can be on de-
mand (during bleeding episodes) or prophylactically
(regular administration of the factor) with the main
goal of preventing spontaneous haemarthrosis, but
with a significant risk of developing inhibitors in se-
vere haemophilia. Thus, although haemophilia is a rare
blood clotting disorder, it requires doctors to be knowl-
edgeable about its clinical manifestations, as well as di-
agnostic and therapeutic approaches. New drugs, such
as recombinant factor VIII and emicizumab, are widely
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used and may become first-line drugs. This literature  contributed to the successful completion of this re-
review aims to provide an objective and straightfor- search.
ward update and review of this disease, with the aim of
describing the most important aspects. Funding
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AxHHOTaums. l'eModus — OYJ1 KbIHBICKA OAMJIAHBIILITYY TYKYM KyY4y/JIyK cxeMachl 6ap reMopparvsJiblK 00py,
an VIII kaH yroy ¢akTopyHyH (reModuius A xe Kaaccukaiblk remodunus) xe IX pakrtopyHyH (remodunus B)
YKETUILCU3JUTMHEH yJIaM KaH/IbIH YIOUIYH KY4eTe aj16araH/pirbl MEHEH MYHO3/eJ16T. [eModuivara KaTblIIKaH
reHJIep/iIMH bIPAaTTyyJayry OU3re HErusru MyTalusiap/bl CypeTTell, JOKyMEHTTELITHUPYYre >KaHa OOPYyHYH
ap KaHJa# JeHras/iZieru oopAyry MeHeH Koppesslnusaaap/bl aHbIKTOOI0 MYMKYH/AYK 6epau. [eMopparusibik
KOpPYHYLITOD KaH aiaHyy JGakTOpPJIOPYHYH JeHr33/IMHe Oal/aHbIIITyy, HErdsuHeH TasHbIY-KbIMMbLI
CUCTeMacbhlHa, apblKya YOH MyyHJapra (Th3e, TOMYK >XaHa 4blKaHAK) Taacup 3TeT. bys OKyMeHTTe TYKyM
Kyy4yJIYK CXeMaJlapblHaH GallTall asapAarsl ajblll Kypyydy CTaTyCyHYH KOHLENLUSACbIHA YeHHH, 0OOPYyHYH
naTodpU3U0I0THUACH] )KaHa KJIaCCUPUKALUSCHI, IEeKTYY reMOQU/INs YIYH HETU3TH ’KaHa bIpaCcTO04y U3UJ1/186J1ep,
JKETUILCHM3 KaH Yoy (GakTOpyH Kyloyra HerusjejreH ap KaHJal /JapbLioo pPeXUM/JEPH, OLIOHAOW 3Jje
MHHOBALMAIBIK GaKTOPCY3 Tepamnusap *aHa JapblJiooro 6alIaHbIITYy KbIHbIHYBLIBIKTAP/bl, HHTHOUTOPAYH
OHYTYLIYH ’KaHa/>Ke KaH KYIy apKbLIYy Kyryydy UHbeKIusaIapAbl 6alKkapyy 600HYa CyHYLUITap KaMThIJITraH.
[eModus MeHeH 0opyraHAap/ibl AapblJI00 CTPATErUACHl KaTapbl KOMILJIEKCTYY KaM KOPYYHYH MaaHHUCH AYHHO
’Ky3y 60l0H4Ya TaaHbLIraH. KoMIIeKCTyy KaM Kepyy OeHTanTapra kaHa ajJapblH YH-OYJIeJIepYHe THeUIeNyY
Me/IMIIMHAJIbIK )KaHa [ICUXO0JIOTHUSJIbIK aClIEKTUIEPUH TOJYK CIIEKTPUH YeYYYHY KaMTBIAT
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AHHoTaumA. lemodunusa - ato X-cuemeHHoe 3ab6ojieBaHMe, XapaKTepu3ylollleecss OTCYTCTBUEM MWJIH
HapylieHrneM GYHKLHMM oONpeJesieHHbIX (aKTOpOB CBepPThIBAaHUS KpOBU. [eModuivsa A xapakTepusyeTcs
Jedunutom daxtopa VI, a reMmodunus B - nebunurom dakrtopa IX. [lepunur dakropa XI, Ha3biBaeMbIi
remodureii C,3To oueHb peJikoe 3a60/1eBaHue, CONPOBOXK a0l eecss KPOBOTeYEeHUSAMHU U XapaKTepU3ylolleecs
yMepeHHbIMH CHMITOMAaMH; XOTSl 3TO COCTOSIHME He IMOJIYYUJIO IIHPOKOTr0 PacHpoCTpPaHEHUs], CTaHJApTHOe
JledeHHe CONPSPKEHO CO 3HAYUTEJbHBIMU TPYAHOCTSAMHU, CBSI3aHHBIMHM C COIJMaIbHO-3KOHOMHUYECKUMH
¢dakTopamMu. CekBeHUPOBAaHUE TEHOB, Y4YacTBYIOILIMX B pPa3BUTUM TeMOQUJHNH, IMO3BOJUJIO ONUCATH MU
3adpuKCUpPOBATh OCHOBHBIE MyTAal|MH, & TAKXKe YCTAHOBUTb KOPPEJISALHUIO C PAa3JIUYHBIMU CTENEHSIMU TIKECTH
3abosieBaHus. [eMopparuyeckyue NposiBJeHUsI CBSI3aHbl C YPOBHEM LUPKYyJUpPYyoLiero ¢pakTopa, B OCHOBHOM
nopakasi ONOPHO-/BUraTeJbHYI CHUCTEMY, U OCOOGEHHO KpYIHble CYyCTaBbl (KOJIEHH, TOJIEHOCTONHbIE U
JIoKTeBble). JlaHHBIN JOKYMEHT IIpe/ICTaBJIsseT CO60M 0630p U COTJIACOBAaHHWE OCHOBHBIX FTeHETUYECKUX aCIIEKTOB
remoduinu AU B, oT XapakTepa HacieJOBaHHUs 0 KOHIENIIUM HOCUTEJIbCTBA CPE/IU KEHIIUH, TaTOPU3UOJIOTUU
K KJIaccuduKanyu3aboseBaHts, 6a30BbIX U IO TBEPXKJAOIINX UCCIeJ0BAHUN IPU [T0ZJ03PEHU U HareMoQUIIHIO,
pa3JIMYHBIX CXeM JIeYeHUs], OCHOBAHHbIX Ha HHQY3UHU JePuLUTHOro pakTopa CBEPThIBAHUSA KPOBH, a TaKXe
MHHOBAIMOHHBIX 6ecPaKTOPHBIX METO/J OB JeYeHUsI U PEKOMEH/JAlUH 110 BeJIeHUI0 OCJ0XKHEHUH, CBSI3aHHBIX
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C JleyeHUEeM, pa3BUTHEM HUHTMOUTOPOB MU/WUAU WHOPEKUUSMH, NepejalliMMUCT NPU NepeJrBaHUU KPOBHU.
Ba’KHOCTh KOMIIJIEKCHOI'0 yX0/la KaK CTpaTeruy JieueH!s NallMeHTOB ¢ reModUIMel NprU3HaHa BO BCEM MUDE.
KoMmiekcHBIN yXo/ BKJIIOUAET B cebsl pellleHHe BCEro CleKTpa MeJUIIMHCKUX U NICUX0JOIHYeCKHUX aCleKTOB,

3aTparuBamIIMX KaK MAJUEHTOB, TAK U UX CEMbHU

Kniouesble cnoBa: remoduiins; paxktop cBeptbiBanus VI u IX; neyeHue; npoduiakTrka

BeepeHue
[emodunns Av B -earHCTBEHHDIE CLieNJIEHHbIE C10JI0M
Hac/e/ICTBEHHbIEe PellecCHBHbIE reMopparuyeckue 3a-
0oJieBaHUS, B llepeBO/ie O3HavYawIlee «I060Bb (philia)
K KpoBH (hemo), siByisieTcs1 HanboJsiee pacIpoCTpaHeH-
HBIM TSDKeJIbIM 3a6osieBaHreM [1]. Kak remoduus A,
Tak 1 reModuins B BO3HUKAIOT BCIeACTBUE AeUIUTA
nian guchyHkiuu 6enkoB ¢akrtopa VI u daxropa IX
COOTBETCTBEHHO W XapaKTepU3YIOTCS [JJIUTEJbHBIM U
Yype3MepHbIM KpPOBOTEYEHHEM I10C/Ie He3HAYUTEJbHON
TPaBMbI, @ HHOT/A laXKe CIIOHTAaHHO. CylecTByeT TaK-
ke reMo¢uinsa C, KoTopast BO3HUKAeT U3-3a Jlepunura
dakTopa cBepThiBaHusA X1, HO BcTpevaeTcs peako. MHo-
rja npuobpeTeHHass reMoQUINS MOXET MPOSIBASATHCS
B CBSI3W C BO3PACTOM WJIM POJIaMU U OObIYHO NMPOXOAUT
IIPU COOTBETCTBYIOILEM JIeYeHUH [2].

[eModuINMI0 YacTO HA3bIBAIOT «00JIE3HBIO KOPO-
Jiel», KaK 3TO 4YacTO ONMCBIBAETCS B POJOCIOBHOMN
kopoJieBbl BukTopuu AHriuiicko# [3]. Camoe paHHee
ONMCaHUe B JipeBHed uctopuu patupyercd Il Bekom
H.3. B BaBuioHckoMm Tanmyzie 0 KeHILMHe, MOTEPSIB-
11ell CBOMX MEePBBIX [IBYX CbIHOBEH OT o6pe3anus. Ca-
Moe paHHee OINMCaHUe B COBPEMEHHOHN UCTOPUH ObLIO
3a/[0OKyMEHTHPOBAaHO aMePUKAaHCKUM BpadyoM JIOKTOp-
oM /IxxonoM Konpagom Otto. lokTop Konpaz onucan
HacJIe/[CTBEHHOEe HapylleHHe CBePThIBAEMOCTH KPOBU
B HECKOJIbKUX CEMbSIX, I/le MopaXKaJuch TOJbKO MYK-
YHHBI, POXK/EHHbIE OT 3/J0POBBbIX MaTeped. 3aTeM OH
HasBaJl UX «KpoBOTOYAIIUMU». ClI0BO «reMopuIus»
BIepBble 6b1s10 onucaHo MoranHoM Jlykacom llénsei-
HOM B €ero Auccepranuu B LIFIOpUXCKOM YHUBEPCUTETE
(LIBeiinapus). Joktop Hacce nmepBbIM omy6JMKOBas
reHeTH4YecKoe onvcaHue reModuanu B 3akoHe Hacce,
KOTOpPBIX [VIACUT, YTO reMoUIHS NepeiaeTcsl UCKJIIIo-
YUTEJIBHO OT 3/I0POBbIX }KEHILUH K UX CbIHOBbSM |[3,4].

HUcTtopust remoduinu BocxofuT ko Il Beky Haueil
3pbI, a NepBble «KCOBPEMEHHbIE» ONKUCAHUS 3TOr0 3a60-
JieBaHUs nosiBUINCH B XIX Beke. B To BpeMs TpaHcdhy3u-
OHHas MeJIUI[MHA U TeMOQU/IUs CTa/IU TECHO CBSI3aHbI,
Y nepeJiiBaHUe KPOBU ObLIO €/JUHCTBEHHBIM BO3MOX-
HbIM BapUaHTOM JieyeHHs. [lepeJlOMHBIN MOMEHT B
HCTOpUU reMoUINN HACTYyIUJI B cepefuHe XX Beka,
KOI/la MCC/e/loBaTeNMu W eHTUPUIMPOBAIU «aHTHUTe-
MOQUIIBbHBIN [VIOOYIUH», CIOCOOHBIA COKPATUTh Bpe-
Msl CBEPThIBAaHUS KPOBH Y 60JIbHBIX reModUINEH, YTO
MPOJIOXKHUJIO NMYyTh K BHEAPEHUIO KPUONPELUIUTATA U
MepPBBIX KOHIIEHTPATOB (aKTOPOB CBEPTHIBAHUS JJIsI
JleyeHus1 reModuinu A, remodusinu B u 60s1e3HU GoH
Busnnebpanja. [losiByieHue B [epMaHuM U APYTHUX CTPa-
Hax [1acTepPU30BaHHBIX, 4, CJIe/[0BaTeJbHO, 6€30MacHbIX

JlJIs1 BUPYCOB, KOHIIEHTPAaTOB GaKTOPOB CBEPTHIBAHUS,
MOJIyYeHHBbIX M3 IJIa3Mbl, TaKUX Kak Haemate P® u
Beriate® P, 3HaUUTe/IbHO Y/Iy4YLIMJIO Ka4eCTBO XKU3HU
Y YBEJUYUJIO NPOJOKUTENBHOCTD KU3HU GOJIBHBIX
reModure. ITU U JIpyrue JOCTHXKEHUS B JIEYEHUU
MO3BOJIM/IM TPOBOJUTH JiedeHHe Ha JIOMYy, U MHOTHe
LEHTPhl Ha4ya/i NPHUMeHATh NPOQUIAKTHUKY y MOJIO-
JIbIX ManueHToB [2-4]. llespto JaHHOTO 0630PHOTO HC-
c/le/loBaHUs ObLIO MPEeJOCTaBUTh YATATENSAM OOILYIO
MH}pOpMaIHIo, KOTOpasi MO3BOJIUT YJAYyYLIUTh TOHUMa-
HUe TeMOoUIMU A, cYUTalOIlelCcsl reHeTUYeCKUM 3a-
60JieBaHUEM, OKa3bIBAOIINM 3HAYUTEJbHOE BJIHSIHUE
Ha Ka4yeCTBO »KU3HU CTPAZAI0ILUX OT Hee JIIoJed U BXO-
AWM B YHCJIO0 3a60JIeBaHUN C CaMbIMU BbICOKMMU
3aTpaTaMH [iJisl CHCTEMBI 3/IpaBOOXPaHEeHMUS.

MaTepuanbl N MeToabl

CTpaTerusi movcka JIMTepaTypbl Hadajachb C COCTaB-
JIeHUsI CIUCKA KJII0YeBbIX IMOUCKOBBIX TEPMUHOB: Te-
Moduus, daktop ceepTbiBaHus VIII u IX, nedenwue,
npodpuJaKTHKA U CBSI3aHHBIX KJIIOYEBBIX CJIOB [IJIs CO-
OTBETCTBYIOIIMX CTATe€X Ha aHIVIMKUCKOM s3bIKe. [lou-
CKM ObLIM NMPOBeJeHbl B 6a3ax JaHHbIX PubMed, Web
of Science, Scopus, a Takxe Py4YHOU MOUCK UCCJIEMN0-
BaHUH, ONy6JUKOBaHHBIX ¢ sHBaps 2015 roxa mo fge-
Kabpb 2024 roxa.

OTAe/IbHBIN NOUCK JONOJIHUTENbHON JTUTEePaTyphl
OB IpoBe/ieH ¢ moMolnbio Google. [Tocsie ctangapTHU3U-
POBAHHOM OIIEHKH B 3TOM 0630pe GbLIM PacCMOTPEHBI
TOJIBKO HCCJIe[JOBaHHUs], KOTOPblE TOYHO OIpeJeTuIn
remodunio. U3 Bcero crvcka AJjisl HalMcaHus 0630pa
6blJIM BBIOPAHbI MOpPs/iKa [Ba/ILATh [Th UCTOYHHKOB,
B KOTOPBIX COO0OI[aJI0Ch O TeMODHUIINH.

O6mue cBeAeHUs

lemodunusa - 3To Hac/ae[CTBEHHOE reMopparuyeckoe
3ab0JieBaHUE, BbI3BAHHOE KOJIMYECTBEHHBIM JiepULIU-
ToM ¢akTopa cBepThiBaHus VI, Ha3biBaeMoe remo-
¢unmeit A (TA), koTopoe BcTpedaetcs B 80 % ciydaes;
nan ¢akropa IX, usBectHoe kak remodusus B (I'B),
KoTopoe BcTpeyaeTcd B octaBumuxca 20 %. Jeduuur
3TuX $aKTOPOB MPHUBOJUT K HECIIOCOOGHOCTU T'eHEepH-
poBaTh TPOMOMH U YCUJIMBATh KUKy a3y cBep-
ThIBAaHUS KPOBH, C IOCJEJYIOLIUM reMopparuieckuM
auaTte3oM y Jun ¢ remoduineit [5]. Kinmnuveckue
nposyeHus ['A u I'B cxoxu ¥ 3aBUCAT OT KoJIM4ecTBa
JeduuuTHoro pakTopa B KpoBooOpalleHUU. B Tsdke-
JIBIX CJIy4asiX OCHOBHbIM MEeCTOM KPOBOTEYEHHUS SIBJIS-
I0TCs CyCTaBhI (reMapTpo3), KOTOPhIN 6e3 afileKBaTHOU
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KOMIIJIEKCHOHM Tepanuy MOXKeT [lepepacTy B XpOHUYe-
CKyI0 TeMOQUJIMYECKYI apTPONaTHIO, SIBJSIOLIYIOCS
OCHOBHOHM NPUYMHOMN 3a60/1€BaEMOCTH B 3TOH MoOIMy-
gauuy. Tun HacjefoBaHUSA — CLEIJIEHHBIH C I0JIOM
penieccuBHbIN (X-xpoMocoMma) [5,6]. [Ipu sToM 3a6o.te-
BaHUe NPOSIBJISETCH Y MY>KUHH, a KEHIUHBI SBJISIOT-
cs1 6eCCUMIITOMHBIMU HOCHUTEJbHUIIAMH WU HUMEIOT
MUHUMaJIbHble FeMopparuyeckue CMMNToMbl. Pacrnpo-
CTPAHEHHOCTb U TFeHeTH4YeCKHe U3MeHeHUsl reModu-
JINU CXO0>KHM BO BCEM MHUpeE, U HAa HUX He BJIUSIET POJIOC-
JIOBHAs1 MJIM 3THUYECKOE NPOUCXOKAeHH e [6].
[enetudeckue fedektnl pakTopa VIII MmoxkHO pas-
JleJINTh Ha TPU IpymIbl: 1) reHeTUYeCKHe NTepecTpoi-
KU, TAaKHe KaK UHBePCUs UHTPOHA 22, KOTopas BCTpe-
yaetcs Yy 45 % manueHTOB C TshKesod reMmoduinei
M BbI3BaHa TIOMOJIOTUYHOW peKOMOWHALUEeHd Mexay
MOC/Ie/I0BAaTEbHOCTBIO 9,5 K6 U IByMSsl BHE T€HHBIMU
rOMOJIOTUYHBIMHU 06J1aCTSIMH; KPOMe TOT0, MOXKeT Ha-
6J1I0/1aTbCsI MHBEpPCHUsS MUHTPOHA 1, KoTopas BCTpeya-
etca B 1-2 % ciy4aeB Tskesol GpopMbl; 2) BCTAaBKU
WJIY JleJIel|UU TeHeTHYECKUX [10C/Ie/l0BaTebHOCTEN; U
3) enuHUYHbIe 3aMeHbI ocHoBaHu# [IHK, npuBoasmue
K MHCCEHC-MyTal{sM, HOHCEHC-MyTalusiM UJIU MyTa-
LMSM CO CZIBUTOM PaMKH CYUTbIBaHUA [3].
Koarysnonatusi y 60JbHBIX TeMOUINEN SIBJsSET-
csl cJIe[iICTBUEM HECIOCOOHOCTH YCUIMBATh, KOHTPO-
JINPOBaTh U MOAJEPKMBATh 00pa3oBaHUE TPOMOHUHA
us-3a gedunura ¢akropa VIII wiu IX. O6pasoBaHue
TpoM6GHUHA paccMaTPUBAETCS KaK COOBITHE, UMeloLee
6oJiblIIOEe GHOJIOTHYeCKOe U QU3UO0JIOTHYECKOe 3HAYe-
HUeE, TOCKOJIbKY OHO SIBJISIETCSI BO)KHOW 4acTbIO MoJie-
KYJIIPHOI'O KOMILJIEKCA, OTBETCTBEHHOTO 3a KU/KYIO
¢dasy remoctasa. [Ipu nmoBpex/jeHUM TKaHeHd PaKTop
[Xa cBs3biBaeTcsa c¢ ¢akropom VIlla Ha sunmuaHOM
cnoe, 6oratoM TKaHeBbIM ¢akTopoM (TP), obpasys

KOMILJIEKC «BHYTpeHHEeMN Xase», KOTOPbIH crocobeH re-
HepupoBaTb 90 % TpoMOWHA B C/Iy4Yae MOBPEXK/EHUS
TKaHeil, ¢ apdekTuBHOCTBIO B 10° pas Gosblueli, uem
¢dakTop VIII u dpaxktop IX mo oTAENbHOCTU. ITOT KOM-
miekc B 50 pa3 adpdekTHBHEee KOMILJIEKCA «BHEIIHEH
Xase» (c BbICOKMM cojiepxkaHueM ¢aktopa VIla) aas
akTHUBanuu ¢paktopa X 10 pakTopa Xa ¢ mocaeayrolien
akTtuBanueid ¢pakropa Il (mporpom6uHa) B TpoMOUH,
KOTOpBIA NpeBpaljaeT pacTBOPUMBbIA (GUOPUHOTEH
(daxTop I) B pubpuH (HepacTBOPUMBIi). ITO IPOCTOE
ONMCaHHWe KOHKPeTHOTO CerMeHTa reMocrasa o6bsc-
HsleT, kak oTcyTcTBUe dakTopos VIII u IX kauHHye-
CKHU MPOSIBJISETCS KJACCUYECKUMU KPOBOTEYEHUSIMH Y
60JIbHBIX € reMoUAUAMH [6,7].

JuarHocTvka M KJaaccupuKanus

lemoduinio cienyeT Mof03peBaTh Y MYXKYUH C JJIU-
TeJbHBIM U Ype3MepHbIM KPOBOTEYEHUEM, He CBSI3aH-
HbIM C TSDKECTbIO TPaBMbl, U/WJIH KPOBOTEUYEHHUEM,
BO3HUKAWIMUM Yepe3 HEeCKOJbKO 4acoB IOCJe TpaB-
MBI WJIM HOCALMM peluJAUBUPYIOILUHN XapaKTep. [Ipu
NEePBUYHBIX KOAryJIsIIUOHHBIX TecTaX KOJHU4YeCTBO
TpoM6o1uTOB, TpoTpoMbruHOoBoe BpeMms (IIT), Tpom-
6uHoBoe BpeMs (TT) u ubpuHoreH 6yLyT B HOpME,
a aKTHBUPOBAHHOE YaCTUYHOE TPOMOOIJIACTUHOBOE
BpeMs (AYTB) - yA/IMHEHHBIM, UTO OY/EeT ONKUCAHO Ja-
Jee. [eMopparuyeckre NposiBJeHUs] pU reMopUInu
A vy B KIMHUYEeCKW Hepas3JInYUMbl, T03TOMY He06X0-
JUMO UAeHTUOUIUPOBATh AePUIUTHBIN GaKTOp A
obGecriedyeHUs1 ero crnenuduyecKord 3aMeCTUTEJTbHOHU
Tepanuu. CTeneHb TSKECTH reMoPUIHUM KJaaccupU-
LIMPYeTCsl B 3aBUCMMOCTH OT aKTUBHOCTH LUPKYJIUPY-
Iolero B miasme ypoBHs ¢akrtopa VIII unu ¢pakrtopa
IX 6e3 JleyeHUs KakK TsKeJsasi, yMepeHHasl UM JierKast
(Tabsuna 1) [8].

Tabnuua 1. Knaccuduxanus reMoUINU U ee KOPPEJISILHSA ¢ reMOpparuiecCKUMU NPOsiBJIeHUSIMU

Femopparuyeckue
CTeneHb TAXKECTH YpoBeHb (paKTOPOB CBEPThIBAHUS KPOBHU PP
3MU304bI
. <1 ME/nn C
Cepheauntii ol . NOHTaHHOE KPOBOTeYEHHE
(<0,01 ME/mn) mnu <1% B CyCTaBax WJIM MbIIIIAX
1-5 ME/nn [lepuogryeckue CHOHTaHHbIE KPOBOTEYEHHS;
YMepeHHbIH (0,01-0,05 ME/mu) JUINTEJIbHbIe KPOBOTEUYEHHSsI N0CJIe TPABMBI
win 1-5% WJIM OTIEpaLUU
5-40 ME/nn CuJbHOe KpOBOTEYEeHHeE N0CJIe TPaBMbl
Msarkui (0,05-0,40 ME/mu1) WJIM cepbe3Hol onepayuu. CHOHTaHHOE
unu 5-40% KpPOBOTEeYeHHEe BCTPeYaeTCsl peiKo

MNcTOoYHMK: co3aH0 aBTOpaMH

OKOHYaTeJIbHbIA [WarHo3 OCHOBBIBAETCH Ha KO-
JINYeCTBEHHOM oIlpeJiesieHud (aKTOpOB CBepThIBa-
HUS KpoBU. BceMupHasi opraHvsanus 3/paBooxpaHe-
Husg (BO3) ompepennia MeXAYHAPOAHYH €IUHUIY
(ME) kak akTUBHOCTb $aKTOpa, MPHUCYTCTBYIOLIETO B
1 MJ1 J1a3Mbl, ¥ B 3aBUCHMOCTH OT HOMEHKJIATyPhl Ka-
»KJI0M CTpaHbl OHA MOKET OBbITh 9KBHBAJEHTHO BbIpa-
»keHa kak: 1 ME/q1, 0,01 ME/mu nnu 1 %.

JlaGopaTopHbIe UCC/IeJ0BaHUA

UccnenoBaHus remocrasa WrparT QyHJAaMeHTaslb-
HYI0 pOJib B JUAarHOCTHUKE U MOHUTOPHUHIe reModu-
aun. ObecrieyeHre KayecTBa 3THUX TECTOB BKJIIOYAET
BHYTPEHHUHN M BHEIIHHWU KOHTPOJIb KadyecTBa, a TaK-
K€ KOHTPOJIb GAaKTOPOB, KOTOPblE MOTYT BJMUATH Ha
pasjidyHble 3Tanbl 06pPAabOTKH pe3yJbTaTOB, TaKHUe
Kak IpeaHa/JuTH4ecKass $asa, rjie NPpoUCXOAUT GoJiee
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70 % s1abopaTOPHBIX OMIKUOOK (3aMPOC HAa MPOBEIEHUE
vccie0BaHUHM BpayoM, MPaBUJIbHAs perucTpanus 3a-
MpaUIMBAEMOT0 HCCJIe/I0BaHUs, MOJrOTOBKA, CO60p U
0T6Op MP06). ITO BAXKHO, YIUTHIBAS, UTO KOATYJISIU-
OHHbIE TECTbl Ype3BbIYAHHO YYBCTBUTEbHbBI K U3Me-
HEHUSIM TeMIlepaTypbl, 0CO6EHHO M3-3a TEPMOTAOUIb-
HocTHu dakTopa VIII.

Hrxe nmprBejeHbl COOTBETCTBYIOLIME aCIIEKThI 06-
PaboOTKHU pe3yJIbTAaTOB JIaGOPATOPHBIX HUCCIEJOBAHUN
MaLMeHTOB c reModUINEH, a TAKXKe KpaTKOe ONMCaHUe
pe3y/IbTaTOB CKPUHHUHTA, NOATBEPXKJAIOLIUX UCCIe/0-
BaHUMU U BBISIBJIEHUSI MHTUOUTOPOB MPY reMopUIIHH.

O61111e acleKThI:

B B35THE KPOBHU U3 BeHbl: HEOOXOJAMMO obecre-
YUTb aTpaBMAaTHUYHBIKN 3a60p 06pasija ¢ MHUHUMAJb-
HBIM HCII0JIb30BaHUEM XKI'YTa, NPUMeHsd uriel 19-21G
(23G y peteit);

B npobupka g cb6opa obpasna C aHTHUKOAry-
JSHTOM 3,2 % IUTPaTOM HATpHs: OHA [JIOJIKHA ObITh
3anoJiHeHa He MeHee 4eM Ha 90 % yKasaHHBIM KOJIU-
4eCcTBOM (COOTHOILIEHUE T0JyYeHHOTo o6pa3la U aH-
TUKoaryJssHTa 9:1);

B Heo6XO/JMMO TIATEJBHO NepeMelniaTh o6paser;
C aHTHUKOATYJIIHTOM, OCTOPOXKHO IepeBopadyuBasi KOH-
YUK NpOo6UPKHU 4-6 pas U cJiefis 3a TeM, YTOObI He 06pa-
30BaJIUCh CTYCTKY;

B TpaHCNOPTUPOBKAa 06pa3loB: MPH KOMHATHOM
TeMIlepaType U LeHTpUyrupoBaHue B TeUeHUE Nep-
BOro yaca nocje B3ATUs. [Ipy TpaHCIOPTUPOBKe B
JIabopaToOpHIO NMPeANOYTUTENbHO HEME/JIEHHO 3aMO-
pO3UTh IJIa3My npu Temiepatype -20°C Ui HuUXe U
[IepEBO3UTD B CYXOM JIbY;

B roJsiofiaHue: He 06513aTe/IbHO, XOTS U30BITOK JIU-
MUJI0B MOXET IMOBJMATh Ha paboTy aHaJIUTHYECKUX
aHaIM3aTOPOB.

CKpPUHUHTOBBIE HCCIEZ0BAHUS TPU MOJL03PEHUU
Ha reMoQUJINIO:

B o0wKMi aHA/JU3 KPOBU: B Ipejiesiax pedepeHT-
HbIX 3Ha4YE€HUH, ec/I1 HET IPYTUX 060CHOBAHHbBIX U3Me-
HEeHUM;

B HopMaJibHOEe MPOTPOMGHUHOBOE BpeMs U Y/JIU-
HEHHOe aKTHBUPOBAaHHOE YAaCTUYHOE TPOMGOIIACTH-
HOBOE BpeMs;

B KoppeKLHUs IJIa3Mbl: IPU BPOXKJEHHOH remo-
¢éunuu AYTB KoppeKTUpyeTcs HyTeM CMeLIMBaHUs
[JIa3Mbl TALlMEHTA B COOTHOLIEeHUH 1:1 ¢ HOpMa/IbHON
masMon. Ecin cMeck He KOppeKTUpyeT YAJIUHEHHOe
AYTB, 3TO MOXKeT yKa3bIBaTh HA HAJTUYME UHIMOUTOpPA
WJIM aHTUKOATYJISTHTA B [IJIa3Me.

[lonTBepkAaroOIMe HCCAeJOBAaHUS [JJO3UPOBKHU
¢dakTopos VIl u IX. Onpegenenue pakropa VIII moxkeT
MPOBOAUTBLCA XPOMOTEHHBIM HJIM KOAryJsi{MOHHBIM
MeToZoM. Jlo3upoBka ¢pakTopa IX onpezensieTcs ¢ mo-
MOIIIbI0 OJJHO3TANHOTO KOaryJsHOHHOro TecTa. Pe-
KOMEH/IyeTCsI IPOBOAUTH KOMILJIEKCHOE OIpe/ie/IeHUe
Jl03MPOBKHU BceX paKTOPOB, KOTOPbIE MOTYT YAJUHATH
AYTB (VIII, IX, XI u XII), Bo BpeMs nepBOHa4YaJbHOTO

ob6cenoBanud. [Ipy Hanu4Yuu ceMelHOTO aHaMHesa
reMoQUJINM MOXHO OTNpeseJUTh aKTUBHOCTb QaKToO-
pa VIII nnu [X B nynoBUHHOM KPOBY HOBOPOXAEHHBIX
MaJsIbduKOB [9,10].

BrisiBieHUne aHTUTea K pakTopy VIII

U ¢akTopy IX (MHru6UTOpPOB)

AnTtutena k daktopy VIII unu dpakropy IX npegcras-
JIIIOT c000¥ asoaHTuTesa IgG-Tuna, obsajamiiye
HeUTpanusymwuled (MHIr'uOUpyoIe) uiu He HeUTpa-
JIU3YIOIEe aKTHUBHOCTbIO (AKTOPOB CBEPThIBAHUSA
KPOBHU U ABJISIIOIINECS CEPbE3HbIM OCJI0KHEHUEM 3a-
MEeCTUTEJbHON Tepanuu KOHIeHTpaTaMu (paKTOpOB
CBEPTHIBAaHUSI KPOBH, MO3TOMYy OHHU dyallle BCTpedya-
I0TCS Y MallMeHTOB C TshKesod GpopMoil reModUIny.
Ux cnenyeT nofo3peBaTh y NallMeHTOB C HEJLOCTATOY-
HbIM KJIMHUYECKUM OTBETOM Ha BBejleHUe Jedpunur-
Horo ¢akTopa, 0COGEHHO €eC/JM paHee HabGJIOJAJCSA
OTBET M/WJIM NMPOU30ILJI0 U3MEHEHHEe reMopparuye-
ckoro ¢eHoruna [11].

[ToATBepK/leHNE HAJIMYKsS UHITUOUTOpA U KoJIhye-
CTBEHHOE omnpe/ieJieHHe TUTPA NPOBOJASATCS C UCIOJb-
30BaHHEM MeToZia berecia uiu ero Moaudukaunuu
Berecna-Helimeren, mpuyeM mnocaefHsiss o6JajZaeT
60JIbIlIel YyBCTBUTEJIBHOCTBIO U CHELUPUIHOCTHIO.
MeToz 3ak/04aeTcss B CMELIMBAaHUHU PaBHBIX 00be-
MOB HCCJIEJyEMOU IJIa3Mbl C HOPMaJIbHOW IJIa3MOH,
MHKy6anuu npu 37°C B TeueHUe 2 4aCOB U U3MEPEHUHU
OCTAaTOYHOM aKTUBHOCTHU paKTOpa B CMeCH, UCTI0JIb3Y5
B KayeCcTBe KOHTPOJIS IJIa3My, CBOGOAHYI OT PaKTo-
pa VIII unu IX. [lo onpexnenenuto, eaununa berecna -
3TO TUTP UHTUOUTOPA, KOTOPBIHA HelTpanudyeT 50 %
aKTUBHOCTU PaKTOpa B OJJHOM MUJLIMJIUTPE MJ1a3Mbl.

Eciv mocsie nHKy6anuu ocTaTOYHbIM $aKTOp pa-
BeH 100 % oT ypoBHSI B KOHTPOJIbHOM 006paslie, TO
ypOBEeHb MHTUOUTOPA PaBeH HYJII0. ECTM ocTaTOYHBIN
¢dakTop VIII paBen 50 % wiau 25 % OT KOHTPOJISA, TO
ypOBEeHb MHTHOUTOpA COCTaBJAsAeT 1 WM 2 eNUHUI]
BeTtecza cooTBeTCTBEHHO. B ciiyyae pe3sysbraTa HUXE
25 % mnula3Ma manMeHTa MOJBEpraeTcs pas/IMYHbIM
CTeleHsIM pa3Be/leHUs JI0 TeX [0DP, I0Ka pe3y/bTaT He
OyzeT BUJIEH Ha rpaduke, U pe3yJbTaT YMHOXKAETCS
Ha K03$UIMEHT pa3Be/leHus], KOTOPBIKA BhIpaXKaeTcs
B eauHuLax berecga. HanpuMmep, eciu cMech nJia3Mbl
pa3BoOJUTCS B COOTHOUIEHUHU 1:5 nepes MHKy6anuen, u
oCTaTo4HbIN ¢pakTOop cocTaBisgeT 50 %, Uu OfHY eau-
Huly, To 1 x5=5 equnun betecaa [12].

leHeTHYecKada JMarHOCTUKaA

leHeTHdeckass UHPOpMaLUsA O JIOAAX C reModuarent
A npepacraBiiseT co60d MOJIE3HBIA UHCTPYMEHT AJIs
NPOTHO3UPOBAHUS PUCKA PA3BUTHUS MHTCMOUTOPOB U
obJierdaeT IMpeHaTaJbHOe KOHCYJbTUPOBaHHE HOCH-
Tesel. [lpu remoduinyu A nepBoHavyaslbHble TEHETHU-
yeCKHue CKpPHUHUHIOBble HCC/Ie[0BaHUA HalpaBJeHbl
Ha BbISIBJIECHHMEe UHBEpPCUHA UHTPOHOB 22 U 1. Eciu atu
VM3MeHeHHUsl He 00HAPYKUBAIOTCS, TPOBOJUTCS TOJTHOE
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cekBeHMpoBaHue reHa F8. [Ipu reMmoduinu B cekBeHU-
PYIOTCSl BOCEMb 3K30HOB reHa F9 f/1s1 BeIsiBJIeHUS MY-
TalUi WU aesienui. [eHeTUYeCKoe UccieJoBaHHUE HO-
cuTesiel MOXKeT ObITh C10XKHBIM. OKoJs10 80 % MaTepeit
CHopa/iuyecKUX CJIy4aeB MOTYT ObITb HOCUTENSIMU My-
Tanuy, B octaBimuxcs 20 % caydaeB MyTaiys He 06Ha-
PY’KMBAETCs U MOKET ObITh BTOPUYHOM 10 OTHOILEHUIO
K Mo3auuu3My. [IpeHaTaspHast MarHOCTUKA SBJISETCS
HeOTbEMJIEMOH YaCThI0 YX0/1a 32 HOCUTEISIMU reMou-
JINU ¥ UMeeT Ba>KHOe 3HaYeHHUe J1J1s1 3aBeplieHus 6epe-
MeHHOCTH. MccieloBaHuUsI BKJIIOYAIOT HEMHBA3UBHBIE
MeTO/bl OIIpe/iesIeHus 110J1a MJI0/la, TAKHe KaK aHaIu3
JHK nyiona B kpoBY MaTepy (BO3MOXKHO B IEPBOM TPHU-
MecTpe 6epeMeHHOCTH) UJIU YJIbTPAa3ByKOBOE UCCIe/|0-
BaHUe, HaUMHas ¢ 15-i He/lesin 6epeMeHHOCTH, O/THAKO
3TU METO/bl He Ial0T 0/{HO3HAYHBIX Pe3y/IbTAaTOB.

LleHTpBI, pacnoJjiararliye AUarHoCTUYEeCKUMHU pe-
CcypcaMy, JI0JDKHBI TPOBOAUTL IeHeTHYecKoe Mpodu-
JIMpOBaHHe 60JIbHBIX reModuINel, HAYWHAs CO CKPU-
HUHIa Ha UHBepcuu 1 U 22 B ciydae reModuanu A.
[Ipu oTpuaTeJIbHOM pe3ysbTaTe CJeAyeT IMPOBECTU
nosiHoe cekBeHUpoBaHue rexa F8. [Ipu remodunuu B
cJeflyeT NMpOBeCTU CeKBeHHpoBaHUe reHa F9 y manu-
€HTa, a TaKXXe y HOCUTeJIel u/UIu OTHpaBUTh 06pas-
LbI JIJI51 UCCJIE/0BATENbCKUX MPOTOKOJIOB [13].

MHoronpoduibHOe ynpaBJjieHue

Hapsiexxaiee BHUMaHUe K pa3HO0OPa3HbIM NOTPEGHO-
CTAAM 00JIbHBIX reModUINEN U UX ceMel obecreynBa-
eTcs 6Jlarojiapsi BMelaTeJbCTBY MHOTONPOQHUIbHOM
KOMaH/ibl, COCTOsIIleN M3 CHelUaJuCTOB M0 YXOAy 3a
60JIbHBIMHU, ICHXO0JIOTOB, IMETOJIOTOB, OPTOIIE/I0B, pea-
OUJIMTOJIOTOB, CTOMATOJIOrOB, 3proTepaneBTOB, COLU-
aJIbHbIX PAaGOTHUKOB U F€HETHKOB, KOOPJUHUPYEMOU
reMaToJIoroM M B COOTBETCTBHUU C HALlMOHAJIbHBIMU
peKoMeH/JJalUsIMU I10 JieYeHUI0. Bce yieHbl KOMaH/bI
JIO/KHBI UMETD OMBIT U HABBIKU JIeYeHUs HapylIeHUH
CBEPTHIBAEMOCTH KPOBU M OBITh TOTOBBIMU CBOEBpe-
MEHHO OKa3bIBaTh MOMOLIb NManueHTaM. Heo6xogumo
Ha/JMuve HWHPPACTPYKTYyphbl LEeHTpa JieYeHUs TreMo-
dunnu 17151 OKa3aHUs HEOTJIOXKHOM MOMOLIHM B Jilo6oe
BpeMsl, C JOCTYIIOM K CIleliMa/IM3MpOBaHHbIM Jlabopa-
TOPHBIM HcCCAe0BaHUsIM (ompejesieHHe ¢GaKTOpPOB
CBEPTBHIBaHUSI U WHTUOUTOPOB), a TaKXKe HeOOXOJH-
MBIM JIEKapCTBEHHBIM IpenapaTaM M KOHIeHTpaTaM
¢daxTopoB cBepThIBaHUA [14].

MHoronpodusbHass KOMaHJA MNPOUHPOPMHUPYET
MalnMeHTa U YIEHOB ero CEMbU O PaHHUX CUMIITOMAaX
KpPOBOTEYEHHUS C IIeJbI0 CBOEBPEMEHHOI'O0 OKa3aHUs
MOMOIIM, & TaKXXe O6YyYUT UX METOJAM COXpaHEeHWUS,
MO/ATOTOBKH U TEXHUKU BBeJleHUs] (aKTOpPOB CBep-
ThIBaHUSI KPOBU, a TaK)XKe yXOJly 3a BEHO3HBIMHU [0-
CTynaMHy y GOJIbHBIX C TeModu/Mel, MOCKOJIbKY OHU
NpeJiCTaBJISIT CO60M KU3HEHHO Ba)KHbIE JIMHUU J10-
CTyTa, TEM CaMbIM yCTaHaBIUBast 3QPeKTUBHYIO CBSI3b
MeX/ly MalueHTOM, CEMbeN U YeHaMH KOMILJIEKCHOU
KOMaH/bl 0 YXOAY, 4TO OyJeT CHoco6GCTBOBATH CO-

GJII0/IEHUIO0 peXXHMa JiedeHHs Ha OCHOBE CJIeIYHOIINX
peKoMeHalui:

1. Ucrosib30BaHUeE UTJIbI-6a609KH Kaaubpa 23 1iu
25G;

2.He cnepyeT npoBOJUTb AUCCEKLHIO BEH, 3a UC-
KJII0OUeHHEeM 3KCTPEHHBIX C/Iyyaes;

3.[locne BeHENMYHKLMU HEOOXOAMMO MPHUJIOKUTH
JlaBjeHue Ha 3-5 MUHYT. [0 BO3MOXXHOCTH CleyeT U3-
6eraThb HCIOJb30BAHUSI NMOCTOSIHHBIX YCTPOUCTB AJIA
BEHO3HOTO0 /I0CTYNa, XOTS B OTJEJbHbIX CIy4asiXx OHU
MOTYT ObITh HEOOXOJUMBI.

dapmakoTepanus. /leueHue No Tpe6GOBaAHUIO
[lepBoouepesHbIM  GapMaKOJOTUYECKUM METO/0M
JledeHUs1 reMoQUINM SIBJsIeTCS NpUMeHeHUe Jedu-
LIUTHOTO KOHI|eHTpaTa (aKTopa CBEpPThIBAaHUS KpO-
BU (KPCK), kak peKOMOGUHAHTHOrO, TaK U MOJy4eH-
HOTO U3 IU1a3Mbl [5,7]. BapuaHThl TepaneBTUYECKOro
NpUMEeHEHHUS] MOTYT OBbITh KakK 110 Mepe HeoO6X0UMO-
CTH, TaK U MPOPUIaKTUIECKUMHU, KaK OMHCAHO HUXKeE.

[Ipumenenne KOCK npu Haquyuyu KJIMHUYECKHUX
NPU3HAKOB OCTPOro KPOBOTEUYEHHs, NPU 3TOM Jj03a
JUIs1 TIOBBIIIEHUS] aKTUBHOCTH paKTopa pacCuuThIBa-
eTCsI UCXO/is U3 TSKEeCTHU KpOBOTeuYeHUs. bbLio nokasa-
HO, UTO JIeYeHHEe 10 TPeOOBAHUIO CHUKAeT CMEPTHOCTh
Y NporpeccupoBaHye apTPoONaTHH, HO He MpeLoTBpa-
maeT ee. [Ipy KpOBOTEYEHUH, YIPOXKAIOLIEM MKHU3HHY,
HavasibHy 03y KOCK cinesyeT BBOAUTH HeMelJIeH-
HO, /la’Ke [0 3aBepllieHus NepBOHA4YaJbHON JMarHo-
CTUYECKOU OIIEHKH, JJIs1 JOCTHXKEHNUS] aKTUBHOCTH OT
80 % mo 100 %, Torga Kak npu JIETKOM U yMepEeHHOM
KPOBOTEYEeHHUH 1ieJIb COCTOUT B MO/ JJepKaHUU aKTHUB-
HocTH dakTopa B AuanasoHe ot 35 % g0 50 %. Iog-
Jlep>KUBalolye A03bl TPU reModUINN A 0GBIYHO BBO-
JAATCs KaK/ble 12 yacoB, a npu reMopuinu B - kaxk/jbie
24 yaca. /103bl ¥ NPOOJ/KUTENBHOCTD JiedeHuss KOCK
3aBUCAT OT JIOKAJIM3AlUH, TSHXKECTU KPOBOTEUEHUST U
peaxkuuu Ha JiedeHuUe. JIlo60e ocTpoe KPOBOTEYEHUE Y
NaleHTOB c reMoUINEN CIe/lyeT JeYUTh KaK MOXHO
CKOpee, IPeINOYTHUTEBHO B TeYEHHE NIEPBbIX /IBYX Ya-
COB IIOCJIe €er0 BO3HUKHOBEeHMU. [Ipy BO3HUKHOBEHUHU
COMHEHHUHM OTHOCHUTEJBbHO CHUMIITOMOB y MaljMeHTa C
remodurer, npumeHeHre KOCK BHyTpUBeHHBIM 60-
JIIOCOM PACCYMTBIBAETCS C yYeTOM HJeaJbHOro Beca
nanueHTa c reModuanen caeyriuM o6pa3oM:

B Qaxrtop VIII: Bec manueHTa B KI x (KeJlaeMblH
NpoueHTHBIN KoapdunueHT) x (0,5);

B QaxTop IX: Bec mayueHTa B Kr x (KeJlaeMbIH
NPOLLEHTHBIN KO3 UIIUEHT).

CnenyeT y4uThIBaTh IEPUOJ OJypacnaza JoCTyIl-
HOro ¢akTopa, ero YUCTOTY, HAJIMUME JJPYTUX KOMIIO-
HEHTOB, TakuX Kak ¢akTop ¢oH Busiebpanga, uau
MCI0/Ib30BaHUE PEKOMOUHAHTHOro ¢akropa. Pexom-
6uHaHTHbIN ¢dakTop IX (PPIX) oka3piBaeT MeHbllee
BO3/IeHICTBHE, YEM IpenapaThl, oJyYeHHble U3 I1J1a3-
MBI, I0O3TOMY Ka’k/lasi BBeJleHHas1 eAuHHLA dakTopa
IX Ha kusorpaMm Macchl TeJsa NMOBBICUT AKTUBHOCTb
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¢dakTopa IX npumepHo Ha 0,8 ME /a1 y B3poc/bIX U Ha
0,7 ME/pn y neteit muaziie 15 set. [lpyyrnHa MeHb-
e appektuBHoCcTU POIX 710 KOHI[A HE BBISICHEHA.
Ecin tun remModusuu HeU3BEeCTEH, PEKOMEH-
JlyeTcsl BBeJleHHe aKTHBHUPOBAHHOTO KOHIlEHTpaTa
nporpoM6uHoBoro komiuiekca (aKIIK) B mose ot 50
2o 100 E/l Ha Kr Macchl TeJs1a, He NIpeBbIlIAs CYTOYHYIO

no3y 200 EJl/kr/neHb. DdPeKTUBHOCTh JieueHUsS B
c/lydasix OCTPOTO reMapTpo3a OIpejiessieTcss N0 KpH-
TepusM, Ipe/iCTaBJeHHbIM B TabJnIle 2, 4YTO T03BOJIS-
eT CTaH/JapTU3UPOBAHHBIM 06Pa30M OLeHUBATb OTBET
Ha JieyeHHe, 06JieryaeT CpaBHEHHUE pe3ysbTaTOB pas-
JINYHBIX UCCJIEJOBAaHUN U NO3BOJISIET NIPUHUMATh Te-
paneBTHYecKHe pemieHus [15-17].

Ta6nuua 2. Kputepuu onjeHkH 3pPeKTHBHOCTH JIeYeHUsI IPU OCTPOM TeMapTpo3e

YpoBeHb OoTBeTa

Peakuus Ha jieyeHU e

OT/IMYHBIA

[TosiHOe Mcye3HOBeHHUE 60JIM B Te4eHHe 8 4acoB M /WM UCYE3HOBEHNE IPU3HAKOB KPOBOTEUEHHS
nocJie nepBoi HHQY3UH GaKToOpa CBePThIBAaHUs KPOBU 6€3 HE06X0AUMOCTH MOC/IeyIoI el
JI03UPOBKH /111 06J1eTYeHHs] CHMIITOMOB U IPU3HAKOB B TOM K€ CyCTaBe B TeYEHHUeE 72 4acoB

Xopomwuit

3HayUuTeNbHOE yMeHbllleHne 6011 U NMPHU3HAKOB KPOBOTEYE€HUA Ha6mo,qa.noc13 qyepe3 8 4acoB
InocJjie nepBoHA4Ya/JIbHOI'O BBEAE€HHUA cbaKTopa CBEpPTbIBaHHWA, HO A4Jid IIOJIHOTO UCYE€3HOBEHUA
CHUMIITOMOB Tpe60BaJ’IOCb BBeJleHHUE MTOCJIEeAYIOUINX 103 B TeYEeHUE CIeJYIIUuX 72 4yacoB

YMepeHHbIH

YacTryHOe yMeHbllIeHHe 6011 UM TPU3HAKOB KPOBOTeYeHHUs yepe3 8 4acoB mnocse
nepBOHAYa/JIbHOTO BBeleHUs GpaKTopa CBepThIBAaHUSA KPOBH, NOTPe6OBaBIIee MOCIeAYIOLINX 103 B
TeyeHHe CJIeAyI0IHX 72 4acoB, HO 6e3 MOJTHOT0 HCYe3HOBEHUsI CUMIITOMOB

BeaHbIi

OTCyTCTBHE WIM MUHUMaJ/IbHOE Y/y4llleHHe KpOBOTe4YeHus1, NGO yculeHre KPOBOTeYeHUs B
TeyeHHUe 8 4acoB Moc/Ie NePBOHAYA/IbHOTO BBeleHUs GaKTOpa CBePThIBaHUSA KPOBU

MNcTOoYHUK: co3aH0 aBTOpaMH

HoBble MeTOABI TedeHUs

3aMecTUTeNIbHAsA Tepanusi ¢ ucrnosb3oBaHueM KOCK
Ha MpPOTSKEHUH JecaTuieTul 3PpQPeKTHUBHO KOH-
TPOJIUPYeT W/WIM NpefoTBpaliaeT KPOBOTEUEHHUs Y
60JIbHBIX C reModUInel; ofiHAKO ee 3PpPEeKTUBHOCTD
OTrpaHUYeHa JOCTYIMHOCThIO U COXPAaHHOCThIO Mpemna-
paToB, OTHOCUTEJNBHO KOPOTKHUM MEpPHUO/I0M IreMOoCTa-
3a U pa3BUTHEM OCJIOKHEHUH, TAaKUX KaK MOsIBJEHUE
HeUTpa/JN3yIIUX aHTUTeJ (MHIMOUTOPOB) MPOTHUB
daxTtopa VIII unu pakropa IX. [lonck nyTei nedyeHus
0OCTaeTCsl KOHeYHOH 1eiblo. C 1ie/ibl0 HopMaJiu3aluu
KU3HU OGOJIbHBIX € reModurvedl paspabaTbIBAIOTCS
HOBbIE TepaneBTHYECKHE CPE/ICTBA, HAllpaBJIeHHble Ha
yaydmeHue jsedeHus: 1) KOCK c yBennyeHHbIM Iepu-
0/l0M ToJIypacia/ia; 2) reHHas Tepanus; 3) crenuudu-
YyecKHe aHTUTeJa, UMUTHpYoliue yHKIHo dakTopa
VII; u 4) Mosekysbl, MOAUPUITUPYIOIIHE JehCTBUE
€CTeCTBEHHBIX aHTUKOAry/asiHTOB [18].

daxTop VIII
C yBeJIMYEeHHBbIM IepUO/J0M NOJIyBbIBEJeHM S
JddexTuBHOCTBL MpenapaToB ¢paxrtopa VIII c yBennyeH-
HBbIM T1ePUO/I0M 0JIyBbIBE/IE€HNs OrpaHUYeHa: CpeiHee
yBeJMYeHHe Iepuojia TOJIyBbIBEJEHUS COCTaBJIsSET
1,5 pasa, 4yTo M03BOJIsIET IPUMEHSTh Npenapar npodu-
JIAKTUYECKU Y B3POCJBIX /1BA pa3a B HeJeJl0, OHAKO
Mepuo/; TOJIyBbIBEJEHUS 3HAYUTEJbHO BapbUPYETCs
y pa3HbIX MAIMEHTOB, a y AeTel oH Kopoue. [loaToMy
JI03UPOBKY CJie/lyeT MoAGHpaTh UHAUBH/YAJbHO B 3a-
BUCHMOCTH OT ¢peHOTHIa KPOBOTEUYEHHsI U ITepro/ia o-
JIyBBbIBEJI€HMsI CTaH/IapTHOrO Npenapara 1 lpenapara c
yBeJIMYeHHBIM [IepH0/I0M NoJypacnaza [18].

[lepBOi TeXHOJIOTHEHN, UCNOJIb30BAHHOMN JJiS yBe-
JndeHus nepuoza nosaypacnaga FVII, 6bu1o ciusHue

C TOCTOSHHOHN o6JiacThio UMMyHorsobynnHa G (Fc).
JdmopoxkTokor anbda - 3To a”Hasor pakropa VIII, cs-
3aHHBIM C Fc-moMeHOM 4Yes10Be4eCcKOro HWMMYHOIJIO-
oynuHa G1, He uMeronero goMeHa B. Bropoii crnoco6
npo/iJIeHus nepuoja noJsypacmnazga gakropa VIII - ato
KOBaJIEHTHOE CBSI3bIBaHUE MOUITHAeHTTMKO (131 ¢
¢daxropom VIII (nerusmposanue). CyiiecTByeT TpU 0fi0-
OpeHHbIX YTIpaBJeHUEM 110 CAaHUTApHOMY HaJ[30py 3a
KayeCTBOM IHILEeBbIX IPOAYKTOB U MeiKaMeHTOB CIIIA
(FDA) mpenapata, UCHOJIb3YIOLIUX 3TY TEXHOJIOTHIO:

1. OkTOKOT anbda;

2. TypokTokor asnbda neroJ;

3. laMmokTOKOT asbda NeroJ.

TpeTuil MexaHHU3M CHHXXEHUS KJIHpeHca paKTopa
VIII 3aksrovaeTcs B j06aBJE€HUN OTPULIATEIbHBIX 3a-
PsIZI0B TOCPEJICTBOM IOJIMCUATIOBOM KHUCJIOTBI, KOTO-
pasi mpensTCTBYET peLEeNnTop-0nocpeJO0BaHHOMY KJIU-
peHcy [18].

dPaxTop IX

C yBeJIMYeHHBIM NIepUOA0M Noypacnaja
TpagunuoHHass cxeMa NpoUIAKTUKH Tshkesnou ¢op-
Mbl reModuIuMu B 3akito4aeTcssi BO BHYTPUBEHHOM
BBeZleHMH ¢akTopa IX nBa pasa B Hezenwo. CTPyKTyp-
Hble MoguduKanuy npenapaToB ¢pakropa IX ¢ vcnosb-
30BaHHUEM Ilepuozia MoJiypacnaja, Kak u ¢pakropa VIII,
BKJIIOYAIOT TETruJMpoBaHue U ciausiHue ¢ Fc-dparmen-
TOM WM aJbOyMUHOM. [lepBbIii peKOMOUHAHTHBIN
dakTop IX c neprosoM mosypacnazia, OsIBUBLIUKCSA Ha
pbIHKE, 6611 cuT ¢ Fc-6ekoMm (rFIX-Fc) a¢pTpeHoHako-
ro anbda, ¢ mepuoZioM MoJyyBbiBeZieHUs: 86,5 + 32,2 4.
Y mnanuenTtoB, nosay4aBmux 50 ME/kr exeHenesb-
HO, JIOCTHTaJICsI MHUHHUMaJ/IbHBIM ypoBeHb ¢akTopa IX
1-3 ME/zis1 ¢ GbICTPBIM CHMXKEHUEM B NepBble 24-72 yaca
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nocsie UHQY3UH, 32 KOTOPLIM cCJefjoBas GoJsiee JJI-
TeJIbHBIM Nepuo/ noJyBbiBesieHUs [19]. BropeiM ofo-
6peHHbIM FDA pakTOpOM siB/IsIeTCSI peKOMOUHAHTHbIN
daxTop IX, cBsi3aHHBIN ¢ anb6yMuHOM (rFIX-FP) anb6y-
TpeneHOHaKoT abda, KOTOPBIN HMeeT PEUMYIIECTBO
nepes rFIX-Fc no papmMakoKHHETHKE, 3aKJ/II0YAIOIEecs
B [IOCTENIEHHOM CHIKEHUH Iocjie UHQY3UH, C Iepuo-
oM noJjyBbiBeJeHUs 104 4. YBesJMYeHHbIA NepHUO[,
MOJIYBBIBEJIEHUSI 3TOTO IpenapaTra OOYC/IOBJEH €ero
BBICOKOW MOJIEKY/ISIPHOM Maccod (Bbllle MOYEYHOTO
nopora) v pH-3aBUCHMBIM B3aMO/IeICTBUEM C HEOHA-
TasbHBIM Fc-penientopoM (FcRn), yTo nmpegoTepaiiaet
ero BHYTPHUKJIETOUYHYIO Aerpaganumwo [20].

CtpaTerum JieyeHus 6e3 3aMelnapmiero ¢paxkropa
[J1aBHblE MpeHMYyIecTBa 3TOr0 MeToJa JieYeHUs 3a-
KJIIOYAIOTCS B MHUHUMH3ALMU pPHUCKA pPa3BUTUS HH-
rUGUTOPOB, MOJKOXXHOM BBEJIEHUU U YBEJUYEHUU
WHTEepBaJIOB MeX/y eXXeHeJleJIbHbIMU U/UJIU exeMe-
CAYHBIMU NMPUMEHEHUSIMU. JTH MEeTO/bl Tepanuu Ha-
NpaBJIeHbl Ha ycuJieHHe 06pa3oBaHUs TPOMOHHA IO-
Cpe/iICTBOM Pa3/IMYHbIX MEXaHU3MOB JIeCTBUS UJIH Ha
yBeJIMUeHUEe 3H/JOTeHHON NPOAYKLUU JePULUTHOTO
¢daKTOopa Cc MOMOIbI0 TEHHON Tepanuy, KaK OIHCAHO
Hxke. TepaneBTHYeCKHe MeTO/bl, yCUIUBaAWOIHe 06-
pa3oBaHHe TPOMOUHA:

1. Buocnenupryeckoe aHTHUTEJNO, UMUTHUpPYIOIIEe
¢dyHknuto dpakropa VIIIL

IMunusymab, ofo6penHsblit FDA, npescraBisieT co-
60¥ 6ucrennduyeckoe ryMaHU3UPOBAaHHOE MOHOKJIO-
HaJIbHOE aHTUTEJO, UMUTHpYOLiee GHOJIOTUYECKYIO
¢dynkuuto dpakropa Vllla, co3zaBasi mpoKoaryastHTHbIH
3¢deKT mocpeACTBOM CBOEro aHTUTEHCBS3bIBAMOILE-
ro ¢parmenTta (Fab), coepunsiromero ¢daxrop IXa u
cy6eTpaT cBepThiBaHusl FX Ha cioe ¢dochomunuzaos,
reHepupysi TPOMOUH C 10303aBUCUMBbIM 3)PEKTOM H,
cnenoBaTesbHO, yKopaunBast AYTB [20,21]. BBoguTcs
MIO/IKOKHO, TTePUO/, TT0JIYBbIBE/JEHUS COCTABJISAET MpU-
6/1M3UTENIbHO 4-5 HeJesb. Pa3zpenieHHas Jj03a JJis Jie-
YeHHsI MallMeHTOB C UHI'H6UTOpaMu paKTopa COCTaBJIs-
eT 3 MI'/KT eXXeHe/JleJIbHO B TeueHHe NePBbIX 4 HeJleb,
asareM 1,5 Mr/kr exxeHeJieJIbHO UJIM 3 MT'/KT pas B JiBe
HeJleJIU WK 6 MT'/KT exxeMecsidHo. OH He UMeeT CTPYK-
TypHO# romosioruu ¢ ¢pakrtopom VIII, 3a uckiroueHneM
CalTOB CBSI3bIBAHUS, IO3TOMY Pa3BUTHE UHTMOUTOPOB
MPOTHUB 3TOU MOJIEKYJ/IBI He OXKU/JIAEeTCs, U OHA He HeM-
Tpasu3yeTcs UHru6utTopamu dpaxropa VIIIL.

B ucciesoBaHUAX OLleHUMBaIaCh 4YacTOTa KPOBOT-
e4yeHUH y MalHeHTOB ¢ reMourel, TPUHUMAIOIINX
BbICOKO3PEeKTUBHbIE HHTUOUTOPEI, U GBLIO OTMeyve-
HO CHM)KEHHe eXeroJHOH 4acTOTbl KPOBOTEYEeHHUH Ha
87 % npu exxeHeJeJIbHOM NPUMEHEHUU 3MULM3yMa-
6a. Ha ocHOBaHMM 3THUX HCCAEJOBAaHUMN 3MHUIU3YMa0
OblJ1 IEPBOHAYaAJIbHO 0/106peH B 2017 rosly B kauecTBe
npodUJIaKTUYECKOTO CpeACTBa [ HpeJoTBpalle-
HUS WJIM YMEHbIIEHUs] 4aCTOThl 3MM30/l0B KPOBOTe-
YeHUH y NalUeHTOB C reModu/ivel, NPUHUMAIOIINX

uHru6utopsl paktopa VIII. [lockosbky amMuiyu3ymab B
20000 pa3 yBesnnyuBaeT pepMeHTATUBHOE JlelCTBUE
dakTopa IXa, cogepxamerocs B LK, ero mpumeHeHue
peKoMeH/IyeTcsl, NP1 HE06X0AUMOCTH, B HU3KHX J]03aX.
Tpomb6oTHYecKkre cOObITHS, CBI3aHHbIE C TPUMEHEHU-
eM pekoM6uHaHTHoOro ¢akrtopa VIla uau aMunusy-
Maba B KauecTBe MOHOTEpAIHH, He 3aperucTpUpoBa-
Hbl [22]. BnociencTBuu KJIMHUYECKHE UCCIeI0BAHUS
MOKa3aJ/Iu CHIXKEHHUE eXeroJJHON 4acToThl KpoBOTeYe-
HUM Ha 96-97 % 1o cpaBHEHMUIO C IJ1a1e60, a TaKxkKe Me-
nuaHHoe 3HayeHMe 0. B cBeTe 3TUX NMOKa3aHUH ObLIO
NpeJJIo)KeHO PAcCMOTPETh BO3MOXKHOCTb IpHMeHe-
HUS 3MHULM3yMaba y MaleHToB 6e3 UHIMOUTOPOB, C
3aTpy/IHEHHBIM BEHO3HBIM JIOCTYIIOM, HE SBJISTIOIINXCS
KaH/JM/laTaM{ Ha YCTAaHOBKY II€HTPaJIbHOI'0 BEHO3HO-
ro KaTeTepa, HY>K/JJalOL[MXCsl B BBICOKHUX J103aX $aKTO-
pa VIII (c k1MHUYeCcKUM TedeHHEeM, aHaJIOTUYHBIM Ia-
[[MeHTaM C UHTUOUTOPaMH) WJIM UMEIIHUX BBICOKUU
PHCK pa3BUTHUS UHTHOHUTOPOB.

2. BewecTBa, uaMeHsomue GyHKIHUIO TPUPOJHBIX
AHTHUKOATY/ISIHTOB, TaKUX KaK MHTMOUTOP MyTH TKa-
HeBoro ¢akTopa, aHTUTPOMOUH U aKTUBUPOBAHHBIN
npoteuH C.

WHruburop nyTH TKaHeBoro ¢gpakTopa: Npu reMo-
bunum ycuieHUe CBepThIBaHUS KPOBU M 0Opa3oBa-
HUe TPOMOHWHA HapyulaeTcs H3-3a gebunura $paxkrTo-
pa VIII nau IX. UHru6uTOp NMyTH TKaHEBOTO daKkTopa
(UIIT®) - aTO ceprHOBast MpoTeasa, KOTOpasi UrpaeT
B&)KHYIO POJIb B Ha4aJIbHOM 06pa30BaHUU TPOMOUHA,
MHTUOUPYS KOMILIEKC TKaHeBoTo ¢akTopa ¢ PpakTo-
pom Vlla (TF-FVIla) u nporpom6uHasy [21,22].

WHrubutop anTUTpoM6bUHa: PUTyCHPaAH - 3TO UH-
Tepdepupyromas pubonykaenHoBas kucaora (PHKi),
KoTopas cBs3biBaeTcss ¢ MaTpuyHod PHK (MPHK) u
npepbiBaeT eé BbIPaGOTKY, YTO NPUBOJUT K MOCIAENY-
I0lleMy CHIDKEHUIO CHHTe3a aHTUTpoMbuHa (AT) B
nevyeHU. AT sIBJISIeTCS OCHOBHBIM NPUPOJHBIM aHTUKO-
aryJssHTOM, MHaKTUBUPYOLUM TpoMOUH U FXa. CHuU-
»)keHue ypoBHA AT y nayeHTOB, 10JIy4aBIINAX pa3/inuy-
Hble II0/IKOXKHBIE Z103bl PUTYCUPaAHA, COIPOBOXKAIOCH
yBeJIMueHrneM 06pa3oBaHUs TPOMOUHA U YMEHbIIEHU-
€M CpeJIHEro/J0BOT0 KPOBOTEYEHHMUSI.

Il'eHHasa Tepanusa
['eHHas Tepamnus 3aKJ/I0YaeTCsl BO BBEJIEHUH 10CJIE/0-
BaTeJIbHOCTH ONPe/IeJIEHHOTO I'eHa B L[eJIEBYIO KJIETKY.
HWcnonb3oBaHUe BUpyca B KayecTBe BeKToOpa JJis re-
HETHUYECKOTro MaTepHuasia Ha3bIBaeTCs TPAHCAYKIMEH,
KOTOpasi MOXKeT OCYLIECTBJASTbCA ABYMs COCO6GAMMU:
npsiMasi UH'beKLUsl TepaneBTUYeCKOro TeHa «in vivo»
C MTOMOIbI0 BEKTOPA, B OCHOBHOM CBSI3aHHOTO C afie-
HoBupycoM (AAV, ot Adeno-Associated Virus), u/umu
TPaHCIVIAaHTAILUs KJIETOK, B KOTOpbIe OblJI BBEJIEH I'eH
«exX VIvo», C UCTI0JIb30BaHHEM BEKTOPOB THIIA JIEHTHBU-
pycos (LV) [23,24].

['eHHas Tepanus reMopUInU Ucob3yeT AAV fis
NpsIMOM TpaHCAYKLUUU reHa ¢$akTopa CBepThIBAHUSA
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KpPOBM B TeNaTOLUThl. B HEKOTOPBIX KJIMHHUYECKUX
WCIBITAaHUAX YJIaJIoCh IO0CTUYb YCTOWYHUBOTO yPOBHS
akcupeccuu OVIII u OIX, Heo6xXoAUMOrO0 JJIs IO/ JEP-
»KaHMs TepaneBTU4Yeckoro spdexta. OHAKO y 3TOTO
MeTo/la eCTh CBOM OTPaHUYEHHs, TIOCKOJIbKY TpUMep-
HO y 40 % Hace/ieHHS UMEIOTCSl aHTUTeJa K KalCH-
Ay oaHoro u3 cepotrunoB AAV, 4TO orpaHu4YUBaeT
TPaHCAYKIHMIO, @ TAKXKE Pa3BUTHE KJIETOYHOI0 UMMYH-
HOT'0 OTBETA, XapaKTepHU3YIOLerocss TpaHCAMHUHUTOM
W/WJIU CHMYKEHHEeM 3KCIIpecCcuu TpaHcreHa. CoBpeMeH-
Hble UCCIeJ0BaHUs B 06J1aCTU FTeHHOM Tepanuu reMo-
dunnu cocpefoTOYEHbl HA BHYTPUBEHHOM BBEJIEHUU
AAV-BeKkTOpa HemnoCpeACTBEHHO B IledyeHb, IPU 3TOM
MMMYHHBI OTBET KOHTPOJIUPYETCS BBICOKMMHU /l03a-
MU cTepou/ioB. HeslaBHUe HccieloBaHUs y TALIMEHTOB
c reModurelt B mpe/mnosiararoT NoTeHUHaJbHOE U3-
JleyeHUe 3Toro 3abosieBanus [24].

3aMecTuTe/bHAs Tepanus npenapaTaMmu ¢pakTopa
cBepTbIBaHUA KpoBU VIII ocTaeTca ctangapToM Jieve-
HUsA 60s1bHBIX reModunned A. B 2023 r. B Poccuiickoit
®enepayuu 6blJ 3aperucTPUpPOBaH JIeKapCTBEHHbIH
npenapaTt «3UTOIJIa3M» — IepBbId COBPEMeHHbIN
npenapar IJla3MaTH4YecKoro ¢GakTopa CBepThIBAHUS
kpoBu VIII, paspabotanubiii B Poccuiickoit ®@eznepa-
LMY, B MHOIOIIEHTPOBOM IMPOCIEKTUBHOM OTKpBHI-
TOM KJIMHUYECKOM MCIBITAHUM KOTOPOro NPUHSIU
ydacTHe Hallu MalMeHThbl B KoJudecTBe 18 yesoBek
(14,2 %). 3iiTons1a3M okazascs 3GPeKTUBHBIM B Ka-
yecTBe CpeJiCTBa /151 NPOPUIAKTHUKHU U JIeYeHUS KPO-
BOTEYEHUH, a TaKXKe P NPOBeJIeHUU XUPYPrUIeCKUX
BMeUIaTeJbCTB, B TOM YHcJIe KpynHbIX. [Ipenapat 06-
JlafiaeT 6JIaronpuUsATHbBIM NpoduieM 6e30MacHOCTH,
ero NpuMeHeHNE He COIIPOBOXK/1aI0Ch 06pa3oBaHUEM
MHTUOUPYIOLIMX aHTUTEJI, pa3BUTHEM aJIJIEPIrUIeCKUX
peakIui, TPOMOOTUYECKUX U TPOMOOIMOOJIUYECKUX
oc/loKHeHuH [25].

CxeMa npodHIaKTUKHU

WMeronyecs JaHHbIE TOATBEPKAAIOT 3P PEKTUBHOCTD
paHHel npoduaakTUky (0 36 MecsLeB) ¢ TOYKU 3pe-
HUS YIy4IIeHUs] KauecTBa »KU3HU M CHMKEHHSI pHCKa
NnoBpexJeHus cyctaBoB. B wucciemoBanun ESPRIT
(Evaluation Study on Prophylaxis: a Randomized Italian
Trial) ucnonp3oBasicss pekoMO6UHaHTHbIN dakTop VIII
B jo3se 25 ME/KI‘3 B HeJleJsII0, U OBbLJIO MTOKA3aHo, YTO ¥
MalLKeHTOB, HAYaBIIKX NPOodUIAKTHUKY B Bo3pacTe < 3
JIeT, 4aCTOTa BCEX KPOBOTEUEHUH U reMapTpo3a 6bL1a
Hke U coctaBJisiia 0,35 u 0,12 cayyaeB Ha maneHTa B
MecsI1l] COOTBETCTBEHHO, 10 CPABHEHMUIO C TAljMeHTaMH,
HayaBIIUMHU NpoduiakTuKy nocie 3 yet (0,62 u 0,25).
ByinsiHYe Ha 3/J0pPOBbe CYCTAaBOB OBLJI0 3HAYUTENbHbBIM,
MTOCKOJIBKY GbLJIO 33/J0KYMEHTUPOBAHO, YTO HU Y O/IHO-
ro U3 NalMeHTOB, HAYaBLUIMX PAHHIOI NPOPUIAKTUKY,
He ObLJIO PEHTTEHOJIOTMYECKUX NPU3HAKOB apTporna-
TUU 10 1mKase [leTTepccoHa, B ominyue oT 46 % ma-
[MEeHTOB, Ha4yaBLIMX NPOQUIAKTUKY mocie 3 JieT. Jlaxe
y HanueHToB, noJy4aBinx gaktop VIII mo Tpe6oBaHuio,

Opy paHHeM Hadajle 3aMeCTHUTEeJbHOW Tepanuu Vy
JeTel Muajine U crapuie 3 JieT HabJoanach MeHb-
mas crenedb aprponatuu (57 % npotus 85 %). 3aga-
Ya COCTOUT B TOM, YTOOBI BBISIBUTh MAllMeHTOB, KOTO-
pPBIM MOXKeT OBbITh NOJIe3HA NPOPUIAKTHKA HU3KUMHU
no3amu KOCK 6e3 ymepba 1151 3J0pOBbSI CYCTAaBOB U
KauecTBa Xu3HU. [[poduiakTryecKre cxeMbl JieYeHUs
JIeJISITCS Ha JIB€ KATETOPUU: CXEMBI C YCTaHOBJIEHHBIMU
no3amu KOCK (BbicoKUe, cpe/IHUE, HU3KUE UIIH C Yepe-
JIOBaHHEM /103) U CXeMbI, a/JallTUPOBAHHbIE K MOTPE6-
HOCTSIM NanueHTa [26].

BbiBoabl

Kak 6bl10 paccMoTpeHo, reModuiins — 3TO Hacjae[-
CTBEHHOE HapylIeHHe CBEPThIBAEMOCTH KPOBH, BbI-
3BaHHOE KOJIMYeCTBEHHBIM JeduuuToM akTopa
ceeptbiBaHus VIII, koTopeiit coctaBasgeT 80 % ciayya-
eB reModuauu A, unu gakropa IX, KOTOpeIil COOTBET-
ctByeT octaBmuMcs 20 %. Jeduuut atux dakTopoB
NPUBOAUT K HECTIOCOOGHOCTH TeHepUPOBaTh TPOMOUH
Y yCUJIMBATh KUJIKYI0 $a3y CBEPThIBAaHUS KPOBH, YTO
BJIeYeT 3a C0O0M remMopparuyeckdil auarte3. KinHu-
YecKHe MpOsIBJIEHUs] 3aBUCAT OT KoJMdecTBa Aedu-
UTHOro GakTopa B KPOBOOOpaAlleHUH. B ToKeTbIX
C/ly4asix OCHOBHBIM MeCTOM KPOBOTEYEHHUS SIBJISIOT-
€Sl CyCTaBbl, KOTOpble 6e3 aJ[eKBaTHOW KOMILJIEKCHOH
Tepanuy MOTYT TMepepacTd B XPOHUYECKYH TIeMo-
buIMYecKy0 apTponaTHIo, SIBJISIOLIYIOCS OCHOBHOM
NpUYMHON 3260/1eBa€MOCTH B 3TOW momyasiyuu. Tun
HacJIeIOBaHUS — CLENJIEHHBIN C I0JIOM peLleCCUBHbIM.
PacnpocTpaHeHHOCTb U reHeTHYeCKUEe U3MEHEHUS Te-
MOQUJINU CXOKU BO BCeM MHDpe, 6e3 BIUSHHUS POJOC-
JIOBHOY WJIM 3THUYECKOW IPHUHA/JIEXKHOCTH.

Y nmanueHTOB 6e3 HacCJeACTBEHHOTO aHaMHe3a
reMouInH, C KIMHUIECKUM reMopparuyeckuMm mnpo-
¢éunem u yanuHeHHoiM AUTB, ciefyeT mpoBOJUTb
KOPPEKIUI0 MJa3Mbl U MOJTBEPXKJATh aKTUBHOCTb
febunuTHoro ¢akTopa CBEPThIBAaHUS KPOBU C IIO-
MOIIIbI0 XPOMOTI'€HHOI'0 MJIM KOaryJsiMOHHOI'0 aHa-
au3a Ha dakrtop VIII ¥ Koary/JsMoHHOTO aHaJjJMu3a
Ha ¢akTop IX. B cnyyasax ceMeliHOro aHaMHe3a reMo-
bunuu cienyeT NPOBOAUTH LieJleHANpaBJIeHHbIH IT0-
UCK crenudryeckoro ¢pakTopa CBEPThIBAHUSA KPOBU
B NYNOBUHHOW KPOBU WJIH NepuPpepudecKorl KpoBU
HOBOPOX/IEHHOTO.

OCHOBHBIM METO/IOM JIEYEHHUs SIBJISIETCS BHYTpH-
BeHHOe BBeJleHHe AePUIUTHOrO $paKTopa. ITO MOXKET
ObITh 10 TPeGOBaHHIO (BO BpeMsl 3MH30/l0B KpPOBOTe-
YeHHUs1) W NPOPUIAKTHIECKU (pery/IsipHOe BBeleHHE
dakTopa) ¢ IaBHOU IeJibI0 NMpeJOTBpAIleHUsT CIIOH-
TaHHOTO reMapTPOo3a, 0J{HAKO C CYIeCTBEHHbIM PHCKOM
pPa3BUTHS MHTUOHUTOPOB MPU TsKEJIOH TreMOPUINH.
TakuM 06pa3oM reMou/ns XOTb U PeJIKOe Hapylle-
HUe CBEPThIBAEMOCTH KPOBH, HO Tpebylollee OT Bpa-
yel 3HaHUS KJIMHUYECKUX NPOABJEHUH, a TaKxe JHa-
THOCTUYECKUX U TepaleBTHUYeCKUX MoAXozA0B. HoBble
npenaparhl, Takhe Kak pekoM6rHaHTHbIN ¢akTop VIII
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Y 3MUIU3yMab, IIUPOKO UCIOJIb3YIOTCS U MOTYT CTaTh
npenapaTaMu repBoi JMHUU. [Ipe/icTaBieHHBIN 0630p
JINTEepPaTyphbl HANpaBJieH HA 06bEKTUBHOE U IPOCTOE
0OHOBJIEHHE U TIEPECMOT]P JJAHHOTO 3a60JIeBaHUS, C Lie-
JIbIO OTIMCAHUsI HanboJiee BaXKHbIX aCIIEKTOB.

BnaropapHocTH
ABTOpBI BBIpaXAKT HCKPEHHIOIO 6J1arofapHOCThb
BCEeM Y4YaCTHHUKaAM HCC/JIeJOBAHHUA U BCEM IpeJaHHbIM

CBOEMY [eJly KoJijieram, KOTopble IMOMOIVIM YCIEeIIHO
IMPOBECTHU 3TO UCCIeJOBAHHUE.

MuHaHCcUpoBaHue
HccneoBaHMe He UMeJIO CIIOHCOPCKOH MO EPIKKH.

KoHpnukT uitepecos
ABTODBI 3asIBJISAIOT 06 OTCYyTCTBUU KOHQJIUKTA UHTe-
pecos.
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