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Abstract: The importance of comprehensive care as a treatment strategy for patients with hemophilia is recognized worldwide.
Comprehensive care entails addressing full spectrum of medical and psychological aspects impacting both patients and their families.
The primary objective of comprehensive care for individuals with hemophilia is to enable them to lead their daily lives just as anyone
else would. To achieve this goal, it is necessary to have a positive and collaborative approach across various healthcare disciplines.
This extends beyond clinical specialists, encompassing pediatricians, hematologists, orthopedic surgeons, dental and oral surgeons,
gynecologists, nurses, physical therapists, clinical psychologists, and other professionals from diverse fields. This review article
discusses the current status and challenges associated with comprehensive care for patients with hemophilia. We categorize these
challenges as follows: hemophilic arthritis, rehabilitation, oral care, transitioning from pediatric to adult care, addressing carrier issues,
and providing psychological care. There is still substantial work to be undertaken in addressing these hurdles and advancing the quality
of comprehensive care for hemophilia patients.
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Introduction

Hemophilia A and B are congenital bleeding disorders characterized by abnormalities in coagulation factors (F) VIII and
IX, resulting in impaired coagulation factor production and a heightened propensity for bleeding.'? Patients with severe
phenotypes produce less than 1% (1 IU/dL) of FVIII or FIX activity, experiencing recurrent musculoskeletal, soft tissue,
and intracranial hemorrhages, which can sometimes escalate into life-threatening events.> Moderately affected indivi-
duals exhibit residual coagulation factor levels between 1-5% of normal, and spontaneous bleeding occurrence is rare;
however, there is a risk of bleeding due to trauma. Conversely, in patients with mild hemophilia with coagulation factor
activity of 6% or more, bleeding is usually limited to trauma. Notably, even those with mild hemophilia face a higher risk
of intracranial hemorrhage-related mortality compared to individuals without hemophilia.*

At present, the established standard of care for patients with severe hemophilia revolves around maintaining normal
FVIII or FIX activity levels factor levels at or above 1%. This objective is achieved through the regular prophylactic
administration of factor concentrates from an early age, effectively preventing arthropathy and normalizing life
expectancy.”® Aditionally, extended half-life formulations have been developed to reduce the frequency of concentrated
dosing.7’8 Furthermore, the introduction of innovative therapies, such as emicizumab, has been transformative in the
clinical management of hemophilia. This therapy not only improve compliance with prophylaxis but also provides
alternative treatments for patients with inhibitors.”'* Finally, progress is being made toward gene therapy.''"'* Clinical
trials for gene replacement therapy are actively developing.'?

The significance of comprehensive care as a treatment strategy for patients with hemophilia is recognized worldwide.
Comprehensive care extends to the thorough management of all medical and psychological aspects impacting patients and
their families.'* To provide optimal care for patients with hemophilia, it is important to understand and recognize the various
factors involved.'® The evolution of comprehensive clinical management for hemophilia has given rise to the establishment

Journal of Blood Medicine 2023:14 629-637 629
Received: 23 October 2023 © 2023 Nomura. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
AT 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work

Accepted: 11 December 2023
Publighed‘ 15 December 2023 you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For

permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-6371-9472
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Nomura Dove

of hemophilia treatment centers (HTCs).'® The core team members of the HTC include not only hematologists and clinical
specialists, but also nurses, physical therapists, clinical psychologists, and professionals from various fields.'”'® This review
aims to discuss the current status and challenges encountered in the realm of comprehensive care for hemophilia patients. In
preparing the text, we searched for articles published in PuBMed over the past 10 years using the keywords “hemophilia”,

“comprehensive care”, and “review”, and selected five articles to serve as reference materials.'” 23

Establishment of Comprehensive Care and Its Objectives and Methods
The primary aim of comprehensive care is to enable hemophilia patients to lead their daily lives with the same nor, alcy
as anyone else. To fulfill the aforementioned objectives of comprehensive care, it is imperative to involve not only
clinical specialists such as pediatricians, hematologists, orthopedists, dental and oral surgeons, and gynecologists but also
enlist the active participation of nurses, physical therapists, clinical psychologists, and various other professionals from
their respective domains (Figure 1). Specifically, the following intensive efforts are needed.

Foster Intra-Hospital Cooperation and Enhance Medical Care
1. Conduct joint evaluations at an early age (Figure 1A-C).
2. Promptly formulate appropriate treatment plans for patients with moderate disease (Figure 1A and B).
3. Conduct joint consultations between pediatrics and hematology, with an eye towards transitions for patients
approaching adulthood (Figure 1A).
4. Provide care for carriers of the disease (Figure 1A and D-F).

Train Medical Personnel
1. Advocate the importance of cooperation among medical departments (Figure 1A).
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Figure | Components of Comprehensive Hemophilia Care. (A) Hematologists and pediatricians play a fundamental role in comprehensive care and complete transitional
care; (B) Orthopedist and physical therapist are responsible for joint evaluation and treatment; (C) Dental and oral surgeons are responsible for oral care; (D)
Gynecologists and heredity counselors are involved in the care and education of carriers; (E) Nurses are responsible for mental health care as well as assisting in the
treatment of each department; (F) Clinical psychologists and social workers are responsible for mental health care as well as supporting social welfare; (G) Emergency
doctors and clinical technologist are responsible for the care of patients in the event of an emergency. In addition, the clinical technologist contributes to the medical
assistance of each department; (H) Clinical pharmacists provide information on therapeutic drugs to the departments and manage drug inventories.
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2. Utilize the center for practical training of students to raise awareness of the disease.
3. Offer specialized training for hemophiliacs in pediatrics and internal medicine, as needed (Figure 1A).

Conduct Public Relations Activities Outside the Hospital
1. Disseminate information regarding the comprehensive care system on the medical institution’s website.
2. Extend the scope of comprehensive care to encompass patients in nearby areas.

Hemophilic Arthropathy

Hemophilic arthropathy is caused by repeated intra-articular hemorrhages, with iron deposits in the joints being recognized as
the primary cause of this condition.”* Hemophilic arthropathy can manifest in any major joint, such as the shoulder, elbow,
hand, hip, knee, and foot, with the elbow, knee, and ankle joints referred to as index joints, being particularly susceptible.?>~
Joints that undergo three or more non-traumatic hemorrhages within a six-month period are called target joints.?” In essence,
alongside the six index joints, these target joints are extremely important in the evaluation of hemophilic arthropathy.

When a joint experiences bleeding, phagocytic cells in the synovial membrane are triggered into action to remove blood
components stored within the joint cavity. This process leads to the development of synovitis.”> According to the guidelines of
the World Hemophilia Federation (WHF), chronic synovitis is defined as the persistence of synovitis for over three months.?®
MRI studies examining joint changes over time generally reveal that soft tissue changes can be reversed, whereas alterations in
bone and cartilage are irreversible.”’ Contemporary suggestions recommend the use of refractory synovitis to describe
irreversible synovitis that persists for more than three months.*® Therefore, the early diagnosis and appropriate treatment of
synovitis are considered important for preventing the progression of arthropathy. Traditionally, the management of hemophilia
has centered around patients complaints of bleeding symptoms. However, relying solely on patient-reported symptoms makes
it challenging to identify all instances of bleeding. In the case of micro-hemorrhages without clinical signs, lesions may be
identified for the first time through MRI scans in joints exhibiting no subjective symptoms.> Several reports presented in recent
years highlight the discrepancy between the patients’ self-reported symptoms and the extent of arthropathy.>' * In essence, it
has become evident that the diagnosis of hemorrhage and the severity of arthropathy cannot be determined solely based on
patient complaints, necessitating an objective test for evaluating hemorrhage and synovitis.

To prevent and manage hemophilic arthropathy effectively, it is crucial to diagnose arthropathy and devise a treatment plan
before irreversible bone and cartilage changes occur. As hemorrhage and synovitis changes may manifest as early as childhood,
pediatricians must identify joint changes in infants and young children as early as possible. In this context, joint echocardiography
is superior to MRI as an imaging evaluation method that simultaneously caters to this target population and purpose, making it
particularly valuable for patients with hemophilia.** In comprehensive care, simplicity and speed are considered key factors in
selecting a joint echocardiographic technique for assessing hemophilia arthropathy. One such method well suited for this task is
Hemophilia Early Arthropathy Detection with Urtrasound (HEAD-US), which has gained popularity.>> Originally designed for
outpatient use, this method provides a simple and swift means of detecting early hemophilic arthropathic changes. Research
indicates a correlation between the HEAD-US score and the Hemophilia Joint Health Score (HJHS).*® However, some reports
have noted limitations in the identification of soft tissue characteristics depicted through arthrography.®” To address this
limitation, the Joint Tissue Activity and Damage Examination (JADE) has been newly proposed, allowing the measurement
of soft tissue changes and bone and cartilage thickness.*® Accurate recognition of the hemophilic arthropathy status is crucial in
determining the course of treatment. While a definitive diagnosis by an orthopedic surgeon remains vital, an initial examination
conducted by a pediatrician or internist using joint echocardiography in the routine care setting is also indispensable within the
scope of comprehensive care (Figure 1A and B).

Rehabilitation

The most prevalent musculoskeletal observations in patients with hemophilia are blood specimens affecting both muscles

and joints.>** Pediatricians or hematologists are always prepared to address the acute manifestations of hemophilia.'®*

Nevertheless, they may not always be adequately equipped to manage the chronic phase of hemophilia and prevent the
loss of functional independence. In this context, it is important to underscore the indispensable role that physical

therapists play in hemophilia care (Figure 1B).*'*?
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Treatment and rehabilitation should not be limited solely to patients with established arthropathy but should extend to those
encountering unexpected major bleeding events or postoperative musculoskeletal conditions. These scenarios benefit from
comprehensive evaluation by a physical therapist working in concert with the hemophiliac and orthopedic surgeon.*?
Furthermore, the role of the physical therapist extends to educating both the patient and their parents regarding non-
hematologic strategies for addressing bleeding episodes. This includes offering recommendations such as orthotic prescrip-
tions to facilitate the patient’s continued physical activity and participation in sports.** Initially, the core objective of physical
therapy was to address an individuals exercise requirement and potential.*> Notably, guidelines for hemophilia treatment
advocate for a diverse array of services, including physical therapy offering specifically tailored for hemophilia patients.***’
Successful treatment of hemophilia requires collaboration between both hemophiliacs and physical therapists. Particularly, the
assessment of the musculoskeletal system by a physical therapist can significantly enhance the quality of therapeutic care.*®

In recent years, remarkable advancement have been made in hemophilia bleeding control, with the achievement of
hemostasis now considered a matter of course.”'**’ Moreover, the rapid progression of therapeutic modalities aimed at
curing hemophilia, such as gene therapy, is undeniable promising.'''*>%! These latest advances in hemophilia
treatment have had a major impact on the development of comprehensive care strategies. However, the need for

appropriate rehabilitation by skilled physical therapists remains (Figure 1B).>

Oral Care

Oral healthcare encompasses a comprehensive approach aimed at preserving the well-being of the oral cavity, its adjacent
structures, and associated organs.> Oral care is extremely important in maintaining fundamental oral functions such as
eating, chewing, swallowing, and articulation.’® In the context of hemophilia, special measures are required for dental
care due to the heightened the risk of bleeding.”> Many individuals with hemophilia tend to postpone dental visits, even
when displaying symptoms of tooth decay or periodontal disease, owing to the fear of triggering a bleeding episode. Oral
bleeding incidents in individuals with hemophilia are more prone to occur when they experience falls that impact their
mouth or unintentionally bite oral soft tissue.”>>® Infants face an additional risk associated with tooth eruption.’”
Conversely, tooth decay and periodontal disease, if severe and untreated, are not infrequent causes of irreversible
bleeding.”® Properly maintained gums are less susceptible to bleeding during activities such as brushing. Thus,
individuals with hemophilia should become familiar with daily oral care practices.>’

To provide effective dental care to patients with hemophilia, it is important that they possess a solid awareness of their
dental health condition. This, in turn, necessitates instruction in proper brushing techniques and education on effective
preventive dental care methods.®” A comprehensive hemophilia practice can accomplish these goals (Figure 1A, C and E).
Close collaboration among the patient, their family, and healthcare professionals can lead to successful oral healthcare
management.®' It is evident that individuals with hemophilia experience a lower quality of life with respect to oral health
compared to their healthy peers.”® Therefore, it is strongly advised that individuals with hemophilia receive routine preventive
dental care at a hospital or clinic. They should undergo check-ups every six months, and the frequency may need to be
increased based on their dental health status. In this context, both visual examination and imaging techniques can be
valuable.®? Regular oral care is recommended to improve the quality of life for individuals with hemophilia.

Transition

The transition from pediatric to adult care has garnered significant attention across various medical conditions. It is
crucial to acknowledge that environmental factors surrounding a disease can significantly differ across various ages and
stages of development. Although the exact timing of the transition from childhood to adulthood remains uncertain,
adolescence serves as a pivotal indicator.> Thus, comprehensive hemophilia care should commence in early adolescence
with a conscientious approach to developmentally sensitive care transitions in mind.**

The challenges encountered during the transition from childhood to adulthood are distinct in many respects.
Additionally, concurrent medical issues can often complicate the journey into adulthood. In essence, the elements that
define this transition should be recognized as unique to pediatric and adult care (Figure 1A).°> The transition of care is
a critical period for young individuals with hemophilia, and every effort must be made to ensure it does not lead to
a decline in their quality of life (QOL).
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Table | Items to Be Addressed for Transition

l. Overview of hemophilia (types of deficient coagulation factors)

2. Assessment of hemophilia severity (activity level of deficient clotting factor)

3. Identification of the type and quantity of drug product used

4. Details regarding lysis operation and the securing of blood vessels for the used drug product
5. Understanding of trough and peak values

6. Knowledge of emergency response protocols

7. Awareness of potential complications and prognosis

8. Familiarity with genetic considerations (implications for spouses and children)

9. Developing a sense of spiritual independence from parents

10. Future prospects for one’s own profession

Young adults with hemophilia face unique challenges during the transition to adulthood. These include issues
associated with switching healthcare systems, cultivating mature interpersonal relationships, and establishing indepen-
dent careers. Furthermore, recent years have witnessed the use of safer factor products during childhood, resulting in
fewer joint problems and lower rates of HIV transmission, all of which may be significantly different from the
experiences of older patients with hemophilia.°® To avoid complications following the transition, it is imperative for
patients, their families, and healthcare professionals to be fully aware of the fundamental prerequisites for a successful
transition from pediatric to adult care (Table 1). It is also imperative to fully recognize the importance of facilitating the

transfer of hemophilia patients and establishing suitable transition programs to cater to the needs of the participants.®*¢’

Carrier

Because of the X-linked inheritance of hemophilia, it is a common belief that the condition primarily affects males, with
female carriers assumed to be asymptomatic. However, it is important to note that female carriers also exhibit low
coagulation factor activity levels, which can result in abnormal bleeding. In some instances, these cases should be
classified as hemophilia.®® A previous cross-sectional observational study of female carriers found reduced coagulation
factor levels in 23% of eligible cases, confirming an association with bleeding symptoms.®® In such cases, invasive
procedures should be conducted after optimizing hemostasis, as in patients with mild hemophilia.”®

Most potential carriers comprise adolescent and young adult women who have yet to experience childbirth and
consequently may lack knowledge regarding the risks of being carriers. Therefore, presumptive carriers should be
identified through genetic counseling starting around the age of 16.”% In the course of counseling, they should receive
comprehensive information and active education regarding their reproductive choices, including options such as
acceptance of risk, prenatal diagnosis, and preimplantation genetic diagnosis (Figure 1D).”" In the absence of specific
bleeding symptoms, carriers may be unaware of their condition. Thus, participation in comprehensive care can be
instrumental in making them aware of their susceptibility to bleeding disorders.

The methods for identifying carriers of hemophilia initially relied on phenotyping based on coagulation tests and have
more recently evolved to genetic linkage determinations and next-generation sequencing studies that offer more accurate
results.”*”* Similarly, methods for prenatal diagnosis of hemophilia have advanced from testing FVIII levels in fetal
blood samples at 20-22 weeks of gestation to genetic analysis of fetal DNA extracted from chorionic tissue at 11-14
weeks gestation.”® These advancements may also be crucial in enhancing our understanding of carriers within the context

of comprehensive hemophilia care.
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Mental Health Care

Individuals with hemophilia and their parents grapple with mental stress and anxieties at various stages of the disease.””
One psychological challenge encountered by patients at an early age is the perception of a disparity with healthy peers
with regard to exercise. As long as the risk of bleeding is a concern, exercise restrictions are often inevitable.”> However,
during this period, these concerns can be more pronounced in the parents than in the patients themselves,’® raising
various anxieties, from immediate situations to the future, which can significantly affect their marital relationships.”*
Clinical psychologists, social workers, and nurses play a significant role in this regard (Figure 1E and F).

Adolescent individuals with hemophilia share the same concerns as their healthy peers of the same age, such as club
activities, romantic relationships, and aspirations for higher education and employment.”” Many of these concerns are
difficult to discuss with relatives, and a clinical psychologist is expected to come into play. Because of advances in
coagulation factor replacement therapy, these patients are often more active than one might expect.”® In adolescence,
their energy levels surge, accompanied by increased muscular strength, potentially leading to a temporary oversight of
their condition, even though it has not been cured. Nevertheless, it is crucial for them to maintain full awareness joint
conditions might deteriorate, even without visible swelling, necessitating periodic radiographic assessments.>'? In the
transition from childhood to adolescence, it is also important to pass on the essential skill of securing the route of
administration of therapeutic preparations (Figure 1A). In adult cases, parental assistance in securing the route should no
longer be anticipated, thereby amplifying the role of skilled nurses in providing technical guidance (Figure 1E).

Other

Understanding the characteristics of the drug and the frequency of side effects is important in deciding on a therapeutic
regimen for a hemophiliac, and checking the availability of the drug at the facility should not be ignored. Explanation of
specific coagulation abnormalities to the carrier and their reliability must also not be forgotten (Figure 1D). Furthermore, there
are many important issues to be addressed, such as manuals for emergency transport in the event of a sudden change in
a patient, confirmation of the presence or absence of inhibitors, and means of obtaining the drugs used (Figure 1A, H and G).
After all, it should be known that collaboration among many specialists is the cornerstone of comprehensive care.

Conclusions

The success of comprehensive hemophilia care hinges on the collaborative team approach adopted by the various
healthcare professionals involved in the patient’s care. Advances in hemophilia-related treatment methods and the
constructive contributions from numerous healthcare professionals have led to significant changes in comprehensive
care, compared to over three decades ago. Nonetheless, these advancements have also unveiled new challenges.”®** For
example, the availability of innovative therapies must be available for comprehensive care centers to maintain high
quality care, and the addition of clinical pharmacists to the comprehensive care model for hemophilia must lead to
improved patient outcomes and savings in drug costs. In addition, disparities in the healthcare systems across different
countries present a major challenge, and treatments suitable for patients have not necessarily reached all populations.
Regarding the management of carriers, current efforts may only be scratching the surface. Thus, much work remains to
surmount the challenges confronting comprehensive care.
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