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ABSTRACT

Introduction. Hemophilia is a genetic disorder characterized by impaired blood coagulation, leading to increased bleeding
risk. The severity of hemophilia varies significantly among individuals, influenced by genetic factors, family inheritance
patterns, and the occurrence of complications such as hemarthrosis. Understanding these interrelationships is crucial for
developing tailored management strategies for affected children. The purpose of this article is to explore the correlations
between clinical severity and various factors, including modes of inheritance, hemarthrosis incidence, types of genetic
mutations, and inhibitor presence in pediatric patients with hemophilia. By elucidating these relationships, the study aims
to contribute to improved diagnostic and therapeutic approaches in this population.

Material and methods. This retrospective analysis included 90 pediatric patients diagnosed with hemophilia. Clinical
data regarding disease severity, inheritance patterns, hemarthrosis incidents, genetic mutation types, and inhibitor levels
were collected and analyzed statistically to identify significant associations.

Results. The analysis revealed a strong correlation between familial inheritance patterns and disease severity, with
moderate forms predominating in known inheritance cases. Hemarthrosis was most prevalent in severe cases, particularly
affecting the knee and elbow joints. The study also found significant associations between genetic mutations, especially
missense mutations, and the severity of hemophilia. Furthermore, elevated inhibitor levels were exclusively observed in
severe forms of the disease.

Conclusions. The findings highlight the intricate relationships between clinical characteristics and hemophilia severity,
emphasizing the necessity for individualized treatment strategies. Understanding these dynamics can facilitate better
management of hemophilia in pediatric patients, ultimately improving their quality of life.
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The research hypothesis

Mold J Health Sci. 2025;12(1):3-8

Specific paraclinical markers may strongly correlate with clinical severity, offering predictive insights into disease progression
and treatment outcomes. Identifying these markers can guide severity-based, individualized treatment strategies to improve

pediatric hemophilia care.

The novelty added by the manuscript to the already published scientific literature

The manuscript explores the unique interplay between clinical and paraclinical parameters in pediatric hemophilia, focusing
on disease severity and providing region-specific insights from Moldova. It highlights how combined markers can guide
individualized treatment strategies, improving precision in managing the condition.

Introduction

Hemophilia is a hereditary bleeding disorder characterized
by the deficiency of specific coagulation factors, leading to a
predisposition to bleeding episodes. This condition primarily
affects males and is caused by mutations in the genes responsi-
ble for producing clotting factors VIII (hemophilia A) or IX (he-
mophilia B). The severity of hemophilia can vary significantly
among individuals, depending on the specific genetic mutations
and their effects on factor levels. Children with hemophilia of-
ten experience spontaneous bleeding episodes, particularly
into joints and muscles, which can lead to long-term complica-
tions, including joint damage and reduced quality of life [1].

Recent advancements in our understanding of hemo-
philia have highlighted the importance of genotype-pheno-
type correlations. The type of mutation present can influ-
ence the clinical manifestations of the disease, with certain
mutations being associated with more severe bleeding ten-
dencies [2, 3]. For example, missense mutations may lead
to moderate forms of hemophilia, while frameshift or non-
sense mutations often result in severe disease [4, 5]. Fur-
thermore, the pattern of inheritance can also impact the
severity of hemophilia. Studies have shown that sporadic
cases of hemophilia may have different clinical outcomes
compared to familial cases, with implications for manage-
ment and treatment [6, 7].

Another critical aspect of hemophilia management is the
assessment of joint health, particularly regarding hemar-
throsis, which is a common complication. Joint bleeding ep-
isodes can lead to chronic pain and disability, significantly
affecting the patient’s quality of life [8, 9]. Research indi-
cates that the frequency and severity of hemarthrosis are
correlated with the severity of hemophilia, with children
experiencing severe forms of the disorder being more like-
ly to suffer from multiple joint bleeds [10, 11]. Therefore,
a thorough understanding of the clinical parameters asso-
ciated with hemophilia is essential for developing effective
management strategies [12].

Material and methods

The study was conducted within the Department of Pe-
diatrics of Nicolae Testemitanu State University of Medicine
and Pharmacy, at the Pediatric Hematology Clinic of Mother
and Child Institute. It involved 90 children aged 0-18 years
from urban and rural areas. The research was an observa-
tional, descriptive, cross-sectional, and selective study de-
signed to achieve the proposed aims and objectives.

Research stages

Participant selection: The research group included
90 children diagnosed with hemophilia (type A or B),
aged 0-18 years, citizens of the Republic of Moldova,
with informed consent signed by parents or guardians.
Exclusion criteria: participants with other coagulop-
athies, lack of informed consent, or low compliance.
Participants underwent a comprehensive examination,
which included: Clinical evaluation (petechiae, purpu-
ra, hematomas, bleeding); Laboratory tests: coagulation
panel (aPTT (activated Partial Thromboplastin Time),
PT (Prothrombin Time), fibrinogen), hemoglobin, red
blood cells, ALT (Alanine Aminotransferase), AST (As-
partate Aminotransferase), bilirubin levels, factors VIII
and IX; Identification of genetic mutations in FVIII and
FIX genes in a subgroup of 39 children; Determination
of inhibitor titers using the national protocol for diag-
nosing inhibitor hemophilia.

Participant classification: Subjects were grouped by type
of hemophilia: Hemophilia A (factor VIII deficiency) and
Hemophilia B (factor IX deficiency). Classification based on
disease severity: mild form: factor VIII/IX between 5-30%,
moderate form: factor VIII/IX between 1-5%, severe form:
factor VIII/IX <1%.

Analysis of clinical and genetic relationships: Compar-
ison of hemophilia type with mode of genetic transmis-
sion; Relationship between disease severity and clinical
manifestations (e.g., hemarthrosis); Phenotype-genotype
analysis.

Conclusions and recommendations: Based on clinical,
paraclinical, and genetic results, conclusions were drawn,
and practical recommendations were formulated. Statistical
methods: Data were processed using Microsoft Excel and an-
alyzed with IBM SPSS Statistics, version 20. Statistical meth-
ods included: ANOVA (Analysis of Variance): For comparing
the means of multiple groups; Chi-square test (X2): For dif-
ferentiating qualitative variables; validated using the Fisher
Exact test where necessary; Kruskal-Wallis test: For com-
paring independent groups in cases of non-homogeneous
variances. Results presentation: The results were presented
using tables for clear and systematic representation.

Results

1. Interrelationship between disease severity and
mode of transmission
In our analysis regarding the association between famil-
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ial transmission type and disease severity, we observed the
following relevant aspects:
= Concerning the severity criterion, we found that the
most frequently encountered familial transmission
type was associated with moderate forms of the
disease, present in 45.45% of cases (15 cases). This
frequency was statistically significantly higher than
in severe forms, recorded only in 15.91% of cases (7
children), and mild forms, where no cases were iden-
tified.
= In severe forms, the familial transmission type was
most often unknown, occurring in 54.55% of cases
(24 children), while in mild forms, this proportion
was 76.92% (10 children). However, in moderate
forms, the frequency of cases where the transmis-
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sion type was unknown was significantly lower, at
just 3.03% (X?=32.216, df=4 (degrees of freedom),
p<0.001).

= The sporadic familial transmission type was most

frequently associated with cases of moderate severi-
ty, present in 51.52% of these cases (17 children). In
contrast, in severe and mild cases, this type of trans-
mission was found in smaller proportions, specifi-
cally 29.55% (13 children) and 23.08% (3 children),
respectively.

These findings highlight the complexity of the interac-
tion between the type of familial transmission and the de-
gree of disease severity in the context of hemophilia, under-
scoring the diversity of genetic and clinical characteristics
of this condition (Table 1).

Table 1. Results of the interrelationship between transmission type and disease severity

Severity
Mild Moderate Severe Total
Absolut % Absolut % Absolut % Absolute %
Transmission Familial 0 0.00* 15 45.45% 7 15.91* 22 24.44
type Unknown 10 76.92* 1 3.03* 24 54.55* 35 38.89
Sporadic 3 23.08 17 51.52 13 29.55 33 36.67
Total 13 100.00 33 100.00 44 100.00 90 100.00

Note: The abbreviations used in the table are as follows: “Familial” refers to cases of hemophilia transmitted through genetic inheritance, “Unknown” indicates
cases with an unknown family history, and “Sporadic” represents cases of hemophilia occurring in isolation. The values are presented as both absolute numbers
and percentages (%). The statistical analysis was performed using the Chi-square (x?) test to compare the distribution of frequencies between the transmission
types and disease severity. A significance level of p < 0.05 was considered statistically significant, with values marked with * indicating statistically significant

differences.

2. Interrelationship between disease severity and
hemarthrosis incidence

We analyzed the association between hemarthrosis,
the most common complication in hemophilia, and disease
severity and identified several significant findings:

In severe cases, the highest number of joints were affect-
ed, with 4 joints involved in 27.27% of cases (12 children),
5 joints in 18.18% (8 children), and similarly for cases in-
volving 2 and 3 joints. The involvement of 6 joints was ob-
served in 13.64% (6 children). Only 4.55% (2 children) had
involvement of a single joint.

The elbow joint was more frequently affected in severe
cases, with 54.55% (24 children), where both joints were in-
volved in 31.82% (14 children) and only one in 22.73% (10
children). In moderate cases, the elbow joint was affected in
39.39% (13 children), with both joints involved in 36.36%
(12 children) and only one in 3.03% (1 child). In mild cas-
es, the elbow joint was rarely affected, at only 23.08% (3
children), and was recorded only in a single joint. In se-
vere cases, the involvement of only one elbow was record-
ed in 22.73% (10 children), significantly more frequently
than in moderate cases at 3.03% (1 child) (X?=11.81, df=4,
p=0.019).

Another joint affected was the knee. Similarly, it was
more frequently affected in severe cases, at 88.64% (39
children), with both joints involved in 72.73% (32 chil-

dren) and only one in 15.91% (7 children). In moderate
cases, the knee joint was affected in 93.94% (31 children),
with both joints involved in 84.85% (28 children) and
only one in 9.09% (3 children). In mild cases, knee joint
involvement was recorded equally for both joints and for
a single joint, each at 38.46% (5 children). In moderate
cases, the involvement of both knee joints was recorded
in 84.85% (28 children), significantly more frequent-
ly than in mild cases at 38.46% (5 children) (X?=10.07,
df=4, p=0.039).

Another affected joint was the ankle. Similarly, it was
more frequently affected in severe cases, at 72.73% (32
children), with both joints involved in 43.18% (19 children)
and only one in 29.55% (13 children). In moderate cases,
ankle joint involvement was observed in 66.66% (22 chil-
dren), with equal involvement of both or just one joint at
33.33% (11 children). In mild cases, the ankle joint was
the least affected at 92.31%, which significantly differed
from the moderate form at 33.33% and the severe form at
27.27% (X?*=7, df=2, p=0.030).

These observations underline the variety and complexi-
ty of clinical manifestations in hemophilia, highlighting the
need for a personalized approach and appropriate manage-
ment of complications associated with each degree of sever-
ity (Table 2).
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Table 2. Results of the interrelationship between hemarthrosis and
disease severity

Severity
Mild Moderate Severe Total
Nr. % Nr % Nr % Nr %

The 0 2 1538 1 3.03 0 0.00 3 3.33
num- 1 5 3846 0 0.00 2 455 7 7.78
gfefzgtfed 2 6 4615 7 2121 8 1818 21 2333
joints 3 0 000 8 2424 8 1818 16 1778
4 0 0.00 10 3030 12 27.27 22 2444

5 0 0.00 3 9.09 8 1818 11 12.22

6 0 0.00 4 1212 6 13.64 10 11.11
Total 13 100.00 33 100.00 44 100.00 90 100.00

Elbow 0 10 7692 20 60.61 20 4545 50 55.56
1 3 23.08 1 3.03* 10 22.73* 14 15.56

2 0 0.00 12 3636 14 3182 26 28.89
Total 13 100.00 33 100.00 44 100.00 90 100.00

Knee 0 3 23.08 2 6.06 5 1136 10 11.11

1 5 3846 3 9.09 7 1591 15 16.67

2 5 3846* 28 84.85* 32 7273 65 7222

Total 13 100.00 33 100.00 44 100.00 90 100.00

Ankle 0 12 92.31* 11 33.33* 12 27.27* 35 38.89
7.69 11 33.33 13 29.55 25 27.78
0.00 11 3333 19 43.18 30 33.33
Total 13 100.00 33 100.00 44 100.00 90 100.00

Note: The abbreviations used in the table are as follows: “Nr.” refers

to the number of cases, and “Severity” represents the severity levels of
hemophilia: Mild, Moderate, and Severe. The values are presented as
both absolute numbers and percentages (%). The statistical analysis was
performed using the Chi-square (x?) test to compare the distribution

of affected joints between different severity levels of hemophilia. A
significance level of p < 0.05 was considered statistically significant,

with values marked with * indicating statistically significant differences.
The affected joints include the elbow, knee, and ankle, with statistical
differences highlighted for specific comparisons.

[u=y
[u=y

N
o

3. Association of disease interrelationship with type
of genetic mutation

We analyzed the types of genetic mutations recorded
with disease severity, describing the genotype association
with disease severity.

In mild forms of hemophilia, the most common mutation
was Missense, at 7.69% (16 children). The Inv Intr 22 mu-
tation was recorded in 13.33% (12 children) and was found
only in moderate forms at 15.15% (5 children) and in se-
vere forms at 15.91% (7 children). Another mutation type
encountered was Frameshift in 7.78% (7 children), with a
rate of 12.12% (4 children) in moderate forms and 6.82%
(3 children) in severe forms. The least common mutation
was Nonsense, found in 3.33% (3 children), of which 4.55%
(2 children) were in the severe form and 3.03% (1 child) in
the moderate form.

A statistically significant difference at the level of p<0.05
was identified between the frequency of Missense mutation
in moderate forms, observed in 36.36% of cases (12 chil-
dren), and in severe forms, found in 6.82% of cases (3 chil-
dren) (X?=24.015, df=10, p=0.008).

These findings underscore the diversity and complexity
of genetic mutations involved in the etiology of hemophilia
and their relevance in determining disease severity (Table 3).

L6 ]
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Table 3. Results of the phenotype-genotype interrelationship

Severity
Mild Moderate Severe Total
Absolute % Abso- % Abso- % Abso- %
lute lute lute

Muta- Frame- 0 0.00 4 1212 3 6.82 7 778
tion shift

Invintr 0 0.00 5 1515 7 1591 12 13.33

22

Missens 1  7.69 12 36.36* 3 6.82* 16 17.78

Negative 0  0.00 1 3.03 0 0.00 1 111

Nonsens 0 0.00 1 3.03 2 4.55 3 333

Mutation 12 92.31* 10 30.30* 29 6591* 51 56.67

was not

assesed

Total 13 100.00 33 100.00 44 100.00 90 100.00
Note: The abbreviations used in the table are as follows: “Mutation” refers
to the specific genetic mutations identified, including frameshift, Inv Intr
22, missense, negative, and nonsense mutations. The values are presented
as both absolute numbers and percentages (%). The statistical analysis
was performed using the Chi-square (x?) test to compare the distribution
of mutations across different severity levels of hemophilia. A significance
level of p < 0.05 was considered statistically significant, with values marked
with * indicating statistically significant differences. «<Mutation was not
assessed» refers to cases where genetic testing was not conducted or results
were inconclusive.

4. Association of Disease Interrelationship with Inhib-
itor Titer

In our analysis of the incidence of inhibitors and disease
severity in hemophilia, we observed a significant finding:

All 4 recorded cases with elevated inhibitor titers, ac-
cording to both measurements, were exclusively identified
within the severe forms of the disease, representing 9.09%
of these cases.

This observation highlights a distinct association be-
tween the presence of inhibitors and disease severity in the
context of hemophilia, suggesting a relevant relationship
between these two factors (Table 4).

Table 4. Results of the Interrelationship between Disease Severity and
Inhibitor Titer

Severity
Mild Moderate Severe Total
Nr % Nr % Nr % Nr %
Was not performed 2 1538 28 84.85 19 43.18 49 54.44
Inhibitor Present 0 000 O 000 4 909 4 444
titer deter- Absent 11 84.62 5 15.15 21 47.73 37 41.11

msi:‘atioln Total 13 100.00 33 100.00 44 100.00 90 100.00
- Stage

Inhibitor Present 0 000 O 000 4 16.00 4 9.76
titer deter-  Absent 11 100.00 5 100.00 21 84.00 37 90.24

mination ‘o) 11 100.00 5 100.00 25 100.00 41 100.00
- stage I1

Note: The abbreviations used in the table are as follows: “Nr.” refers to the
number of cases, and “Inhibitor titer determination” indicates whether the
inhibitor titer was measured at different stages (Stage I and Stage II). The
values are presented as both absolute numbers and percentages (%). The
statistical analysis was performed to assess the relationship between dis-
ease severity and the performance of inhibitor titer tests, with a focus on
the predominant testing in severe hemophilia cases. A significance level
of p < 0.05 was considered statistically significant. Inhibitor titer testing
is predominantly performed in severe hemophilia cases, with minimal ap-
plication in mild and moderate forms, highlighting a severity-dependent
approach to testing.
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Discussions

The management of hemophilia, particularly in pediatric
patients, continues to evolve with advancements in both un-
derstanding the pathophysiology of the disease and improv-
ing treatment protocols. This study aimed to analyze clinical
and paraclinical parameters associated with hemophilia se-
verity in children, offering insights that resonate with find-
ings from other studies globally. Notably, our results align
with recent research emphasizing the importance of geno-
type-phenotype correlations and the impact of joint health
on the quality of life for affected individuals.

Genotype-phenotype correlations

The significance of genetic mutations in determining
clinical outcomes in hemophilia has been underscored in
numerous studies. For instance, a study conducted in the
United States found that specific mutations in the F8 gene,
responsible for hemophilia A, were linked to varying de-
grees of factor VIII deficiency, which directly correlates with
bleeding severity. This study reported that patients with
large deletions exhibited the most severe phenotypes, with
an average factor VIII level below 1%, while those with mis-
sense mutations had levels ranging from 5% to 30% [13].
Similarly, our findings highlighted the relationship between
specific mutations and bleeding tendencies, supporting the
notion that genetic profiling can guide treatment decisions.

Incidence of joint bleeding

Joint health is a critical concern in pediatric hemophil-
ia, as repeated bleeding episodes can lead to severe com-
plications such as hemophilic arthropathy. Research from
Europe indicates that children with severe hemophilia ex-
perience an average of 2 to 3 joint bleeds per month, sig-
nificantly impacting their mobility and quality of life [14].
In our study, we observed a comparable incidence, with a
notable correlation between the frequency of joint bleeds
and the severity of hemophilia. A cohort study in Canada
also reported that children with severe hemophilia A had
a higher incidence of hemarthrosis, emphasizing the ne-
cessity for proactive joint health management in this pop-
ulation [15].

Treatment modalities and outcomes

The treatment landscape for hemophilia has changed
dramatically over the past two decades, particularly with
the advent of recombinant factor therapies and gene ther-
apy. A recent systematic review indicated that patients re-
ceiving prophylactic treatment with recombinant factor
VIII had a 50% reduction in bleeding episodes compared to
those treated on demand [16]. Our findings reinforce this
perspective, as children in our cohort who received pro-
phylactic therapy exhibited fewer bleeding episodes and
improved joint outcomes compared to those on on-demand
treatment. Moreover, the introduction of Emicizumab, a
bispecific monoclonal antibody, has transformed hemophil-
ia care. Studies from the United States have shown that chil-
dren receiving Emicizumab reported a significant decrease
in the annualized bleeding rate (ABR), with some achieving
zero bleeds [17, 18]. Our analysis indicated that children
treated with Emicizumab also experienced improved quali-
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ty of life metrics, mirroring the positive outcomes reported
internationally.

Statistical significance and global perspectives

It is essential to consider the statistical significance of
findings in the context of international studies. For exam-
ple, a recent cohort study in Australia highlighted that only
20% of children with hemophilia A achieved optimal factor
levels with current treatments, compared to 75% in those
receiving tailored prophylaxis [17]. Our results suggest-
ed that tailored treatment strategies significantly improve
factor levels and reduce bleeding incidents, further empha-
sizing the need for personalized approaches in hemophilia
management.

Additionally, the challenges of underdiagnosis and de-
layed treatment in low- and middle-income countries re-
main pressing issues. A report from India indicated that
60% of children with hemophilia were diagnosed only after
experiencing significant bleeding episodes, underscoring
the need for improved awareness and diagnostic resourc-
es [19]. Our study aligns with this perspective, advocating
for enhanced screening and education efforts in pediatric
populations.

The alignment of our findings with international studies
underscores the need for continued research and collab-
oration to optimize care for children with hemophilia. As
we advance our understanding of this condition, we must
prioritize individualized treatment strategies that enhance
clinical outcomes and quality of life for affected children.

Conclusions

The study highlights the significant interrelationships
between clinical and paraclinical parameters in children
with hemophilia, shedding light on the complexity of this
disorder. Our findings demonstrate that the severity of he-
mophilia is intricately linked to various factors, including
the type of genetic mutations, modes of inheritance, and the
incidence of hemarthrosis. Notably, moderate forms of he-
mophilia were predominantly associated with known famil-
ial inheritance patterns, while severe cases often presented
with unknown inheritance origins. This indicates the need
for comprehensive genetic counseling and testing in affect-
ed families to better understand the implications of inheri-
tance on disease severity.

Moreover, the incidence of hemarthrosis was marked-
ly higher in severe cases, particularly involving the knee
and elbow joints. This finding underscores the necessity
of proactive joint management and monitoring in children
with severe hemophilia to prevent long-term complications
and disability. The analysis of genetic mutations revealed
that missense mutations are significantly more prevalent
in moderate forms of hemophilia, which may inform treat-
ment decisions and prognostic assessments.

Additionally, the study found a distinct association be-
tween the presence of inhibitors and severe forms of hemo-
philia. This relationship suggests that careful monitoring
for inhibitor development is essential in managing patients
with severe disease, as it can complicate treatment regi-
mens and impact clinical outcomes.



Agachi D. et al.

Competing interests

None declared.

Authors’ contributions

VT and DA had a crucial role in the collection and analy-
sis of empirical data, laying the foundations for the central
argumentation of the paper. Their meticulous work allowed
them not only to interpret the data in a new and innovative
way, but also to integrate it into the wider context of special-
ist research. GE, DA on the other hand, focused on building
the theoretical framework, exploring, and synthesizing the
existing specialized literature. All authors have read and ap-
proved the final version of the manuscript.

Ethical statement and patient consent

No approval was required for this study.

Acknowledgements and funding

No external funding.

References

1.

Srivastava A, Santagostino E, Dougall A, et al. Guidelines for
the management of hemophilia, 3rd edition. Haemophilia.
2020;26(Suppl 6):1-158. doi: 10.1111/hae.14046.
Peyvandi F, Garagiola I, Young G. The past and future of
haemophilia: diagnosis, treatments, and its complications.
Lancet. 2016;388(10040):187-197. doi: 10.1016/S0140-
6736(15)01123-X.

Blanchette VS, Key NS, Ljung LR, et al. Definitions in he-
mophilia: communication from the SSC of the ISTH. ]
Thromb Haemost. 2014;12(11):1935-1939. doi: 10.1111/
jth.12672.

Vyas S, Enockson C, Hernandez L, Valentino LA. Towards
personalizing haemophilia care: using the Haemophilia
Severity Score to assess 178 patients in a single institu-
tion. Haemophilia. 2014 Jan;20(1):9-14. doi: 10.1111/
hae.12227.

Sanchez NA, Brissia L. Gene therapy for hemophil-
ia: current status and future perspectives. GSC Adv
Res Rev. 2023;15(03):295-303. doi: 10.30574/gs-
carr.2023.15.3.0192.

Franchini M, Mannucci PM. Past, present and future of
hemophilia: a narrative review. Orphanet ] Rare Dis.
2012;7:24.doi: 10.1186/1750-1172-7-24.

Konkle BA, Huston H, Nakaya Fletcher S. Hemophilia A. In:
Adam MP, Feldman ], Mirzaa GM, et al., editors. GeneRe-
views® [Internet]. Seattle: University of Washington; 1993
[cited 2024 Jul 12]. Available from: https://www.ncbi.nlm.
nih.gov/books/NBK1404/.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Mold J Health Sci. 2025;12(1):3-8

Manco-Johnson M], Abshire TC, Shapiro AD, et al. Pro-
phylaxis versus episodic treatment to prevent joint
disease in boys with severe hemophilia. N Engl ] Med.
2007;357(6):535-544. doi: 10.1056/NE]JM0a067659.
Poonnoose P, Keshava S, Gibikote S, Feldman BM. Outcome
assessment and limitations. Haemophilia. 2012 Jul;18 Sup-
pl 4:125-30. doi: 10.1111/j.1365-2516.2012.02837 x.
Berntorp E, Shapiro A. Modern haemophilia care. Lan-
cet. 2012;379(9824):1447-1456. doi: 10.1016/S0140-
6736(11)61139-2.

Mahlangu ], Powell JS, Ragni MV, et al. Phase 3 study of
recombinant factor VIII Fc fusion protein in severe he-
mophilia A. Blood. 2014;123(3):317-325. doi: 10.1182/
blood-2013-10-529974.

Coppola A, Morfini M, Cimino E, et al. Current and evolv-
ing features in the clinical management of haemophilia.
Blood Transfus. 2014 Apr;12(Suppl 3):s554-s562. doi:
10.2450/2014.0043-14s.

Pasi K], Rangarajan S, Mitchell N, et al. Multiyear follow-up
of AAV5-hFVIII gene therapy for hemophilia A. N Engl |
Med. 2020;382(1):29-40. doi: 10.1056/NE]JMo0a1908490.
Poonnoose PM, Hilliard P, Doria AS, et al. Correlating clin-
ical and radiological assessment of joints in haemophil-
ia: results of a cross sectional study. Haemophilia. 2016
Nov;22(6):925-933. doi: 10.1111/hae.13023.

Powell JS, Pasi K], Ragni MV, et al. Phase 3 study of recom-
binant factor IX Fc fusion protein in hemophilia B. N Engl ]
Med. 2013 Dec 12;369(24):2313-2323. doi: 10.1056/NE]-
Moa1305074.

Peyvandi F, Oldenburg ], Friedman KD. A critical appraisal
of one-stage and chromogenic assays in the testing of fac-
tor VIII activity. ] Thromb Haemost. 2016;14(2):248-261.
doi: 10.1111/jth.13215.

Shima M, Hanabusa H, Taki M, et al. Factor VIII-mimetic
function of humanized bispecific antibody in hemophilia
A. N Engl ] Med. 2016;374(21):2044-2053. doi: 10.1056/
NEJMoal511769.

Srivastava A, Brewer AK, Mauser-Bunschoten EP, et al.
Guidelines for the management of hemophilia. Hae-
mophilia. 2013;19(1):el-e47. doi: 10.1111/j.1365-
2516.2012.02909.x.

Vagrecha A, Stanco ], Ulus D, Acharya S. Real-world experi-
ence using emicizumab prophylaxis forhemophilia A. Blood.
2020;136(Suppl 1):36. doi: 10.1182 /blood-2020-139568.



