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1. INTRODUCTION

Hemophilia is an inherited X-linked disorder that results
from a deficiency in three coagulation factors VIII, IX, and
X1, called hemophilia A, B, and C, respectively. Hemophilia
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Abstract

Background: Osteoporosis poses a significant clinical challenge for patients with
hemophilia (PWH), primarily due to repeated intra-articular bleeding and joint
inflammation. The objective of this study was to assess the impact of a combination of
calcium-vitamin D and alendronate tablets on reducing the frequency of hemarthrosis in
PWH in Lorestan province.

Methods: This non-randomized controlled trial involved a total of 118 PWH, out of which
55 patients with severe hemophilia A and B. Each patient underwent two assessments
including the frequency and duration of bleeding episodes, and improvement in chronic
joint pain, before and after receiving a combination of calcium-vitamin D, alendronate,
tranexamic acid, and capsaicin ointment. Variables were measured at six-month intervals
(at the beginning and end of the study). The statistical software used was SPSS version 21.
Results: The average age of the patients was 33.99 + 10.67 years. The average number of
target joints was 4.18 = 0.88. A significant correlation was observed between the number
of bleeding episodes before and after medication intake (p <0.0001). Similarly, a correlation
was found between pre- and post-medication atrophy around the target joint in PWH (p
<0.0001). However, no association was detected between joint ankylosis before and after
drug administration (p = 0.5). Importantly, there was an improvement in chronic pain post-
medication (p <0.0001).

Conclusion: The findings suggest that the combination of calcium-vitamin D and low-dose

intermittent alendronate can improve hemophilia joint condition.

disorders. Osteoporosis is an important clinical problem in
patients with severe hemophilia and results in the lack of
adequate motor activity, frequent joint bleeding, and joint
inflammation. Low levels of vitamin D (VITD) in these

A (HA) and B (HB) are the most severe inherited bleeding patients are exacerbated by osteoporosis due to inactivity
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and reduced exposure to sunlight (1). Theoretically, VITD
deficiency (especially in cold seasons) seems to be the cause
of osteopenia and osteoporosis in patients with hemophilia
(PWH) (2). Osteoporosis and complete VITD deficiency
lead to increased pressure on the joints and recurrence of
joint bleeding which eventually leads to permanent
disability in these patients and landslides (defective and
recurrent cycle of osteoporosis, hemarthrosis, joint pain,
and immobility, decreased bone density, and osteoporosis).
Due to these problems, patients with hemophilia develop
premature and agerelated osteoporosis. Therefore,
significant disability, small and large bone fractures, and
mobility limitations in these patients are inevitable (3).
Primary prophylaxis with constant factor injection (between
2 and 18 years of age) is one of the strategies to delay
arthropathy in these patients. However, there are different
obstacles to the use of this treatment approach:

1- The formation of an inhibitor against FVIII or IX causes
an increase in the number and severity of hemarthrosis and
therefore, more severe synovitis (4).

2- Limited access to sufficient coagulation FVIII or IX for
prophylactic treatment and even alternative therapy for
periods of bleeding (5).

Given these barriers, efforts to use other alternatives to
prevent bleeding and also interrupt repetitive bleeding
cycles and intra-articular hypertrophic synovitis, have been
ongoing for the past half-century. Two effective factors in
preventing osteoporosis and osteopenia are bisphosphonate
and vitamin D supplements. However, the role of
prophylaxis of vitamin D, bisphosphonates, and pain
relievers on the quality of joint bleeding in PWH is unclear
and controversial. In this study, we used clinical criteria of
joint destruction in rheumatoid arthritis (RA) arthropathy,
which is similar to hemophilia arthropathy. The present
study aims to assess long-term articular damage and function
in PWH about the type of treatment based on RA damage
indexes.

2. MATERIALS AND METHODS
2.1. Study population

This controlled clinical trial study was conducted on 55
PWH A and B. All patients are affected by severe
hemophilia (FVIII or IX level below 1%). Patient attributes
such as hemophilia type (A or B), disease severity (mild
[factor 0.06 TU/mL-0.40 IU/mL], moderate [factor 0.01
IU/mL- 0.05 IU/mL] or severe [factor <0.01 IU/mlL)),
treatment plans (prophylaxis yes/no and initiation of
prophylaxis before age 3 yes/no), inhibitor status, and
Hemophilia Joint Health Score (HJHS ) were documented.
Written consent was obtained from all patients, and the

study was approved by the Medical Research Ethical
Committee (MREC) of Shahid Madani Hospital.

2.2. The inclusion and exclusion criteria

The inclusion criteria are FVIII or IX level below 1%, age
over 15 years old, and the absence of complete disability.
The exclusion criteria are:

1. The occurrence of pathological fractures during or before
taking the drug.

2. Development of muscular tetanus and Carpopedal spasm
following the use of Alendronate.

3. Development of side effects such as nausea, vomiting,
tinnitus, high blood pressure, and kidney stones while
taking a combination of calcium and vitamin D.

4. Indications of metabolic bone disorder, a decreased level
of serum 25-hydroxyvitamin D (<10 ng [25 nmol] per liter),
simultaneous administration of medications that impact
bone metabolism (such as bisphosphonates, calcitonin, or
fluoride), impaired kidney function (creatinine clearance
rate, <35 ml per minute), significant cardiac ailment, and a
past occurrence (within the last year) of major upper

gastrointestinal disease.

2.3. New assessment tools for hemophilia patients based

on questioners

Patients' functional capacity was determined by using a

variety of tools including the Health Assessment

Questionnaire (HAQ), Modified Health Assessment

Questionnaire (MHAQ), SF-36, and Arthritis Impact Scale

(AIMS). Radiologic evaluation of hemophilic arthropathy

was done using the Pettersson score. Joint damage in

hemophilia patients was measured using the Rheumatoid

Arthritis Articular Damage (RAAD) score. Pain levels and

progression were tracked using the Visual Analogue Pain

Scale (VAS) (FACES Scale) to compare pain severity among

patients with similar conditions.

All patients had relatively regular visits to the hemophilia

clinic before and after the intervention. The calcium-

vitamin D combination, alendronate tablets, tranexamic

acid capsules, and capsaicin factor cream are prescribed as

follows:

1- Alendronate 20 mg once weekly for 6 months (low dose
intermittent dose)

2- Calcium tablets: one a day in between

3. Pearl Vitamin D 50,000 units once a month

4- Capsaicin cream twice a day for 6 months

5- Tranexamic acid 500 mg QID 3 times a week (every other
day).

Bone densitometry was not prescribed for all patients before

and after intervention. Furthermore, the frequency of
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bleeding, reduction of chronic arthritis pain, joint ankylosis,
number of bleeding days, atrophy of the joint, the interval
between coagulation factor injection, and new bleedings
were documented at six-month intervals (beginning and end
of the study)

Patient information and physical examination before and
after prescribing the drug were recorded in checklists.
Possible side effects of medications (for alendronate: severe
esophageal reflux, constipation, and changes in blood
pressure and Capsaicin cream: skin reaction) were
monitored monthly. Variables such as the number of joint
bleeding per month and joint pain, pre-joint atrophy (with
fabric meters and measurements) in quadriceps (hip), joint
ankylosis (with moving angle and angle between thighs and
legs), and joint encryption before and after Drug use was
evaluated and recorded.

2.4. Statistical analysis

All data analyses were conducted using IBM SPSS version
23.0. Qualitative variables were displayed as frequency
percentages, while parametric variables were presented as
mean with standard deviation, minimum, and maximum
values. The comparison between pre-and post-treatment
results was assessed using paired ttests, with statistical
significance set at a p-value of less than 0.05. For data that
did not follow a normal distribution, the Kruskal-Wallis test
was used for analyzing differences among more than two
populations.

3. RESULTS

The investigation included 55 patients diagnosed with
severe hemophilia. The mean age + standard deviation was
35.8+ 12.9 years. The mean age+ SD of onset of hemophilia
arthropathy from birth was 7.2+ 2 years. Approximately
3.6% of the patients had inhibitors against coagulation
factors VIII and IX. A summary of the descriptive
characteristics of the patients can be found in Table 1.
According to RAAD Score, the joint space narrowing in the
elbow, knee, and ankle, as well as clinical indicators such as
tenderness and joint swelling were significantly improved
(p=0.001) (Table 2). VAS was significantly changed with the
intervention (p=0.02). Furthermore, a significant difference
in MHAQ score was found after intervention (p=0.01). The
severity of atrophy around the joint did not significantly
differ (p>0.05). Early joint indicators included tender joint
Count and swollen Joint Count had improved after
therapeutic intervention (p=0.001).

Table 1. The characteristics of the patients with Hemophilia A
and B.

Parameters Median (IQR)*
Age (y) 26.2 (21.7; 33.4)
BMI (kg/m2) 24.5(21.3; 28.4)
Hemophilia A 39 (70.9)
Severe hemophilia 55 (100)
Prophylaxis statue
No prophylaxis 47 (27.4)
Continuous prophylaxis 8 (14.5)

1.0 (1.3; 2.0)

1 one time per week

Frequency of prophylaxis per week
frequency of prophylaxis

HCV-positive 4(6.4)
HIV-positive 0(0)
History of joint surgery 5(8.7)

*IQR: Interquartile range

Table 2. Comparison of RAAD, VAS, and MHAQ scores before

and after the treatment.

Parameter Before Int. After Int. Povalue
Mean=SD (range) Mean=SD (range)

RAAD score 7.8116.1 (0-45) 8.27+7.9 (0-43) 0.001
VAS 3.19+1.7 (0-7) 3.85+1.5 (0-7) 0.001
MHAQ 0.5:0.4 (0-2.5) 0.5:0.3 (0-1.5  0.001

RAAD: Rheumatoid Arthritis Articular Damage, VAS: visual analog scale
(pain), MHAQ: Modified Health Assessment Questionnaire. Bold value is
significant at p<0.05.

The correlation between the RAAD score and other
independent variables wasn’t significant (p=0.41). The
median Pettersson score at the joint level (PSjin) of affected
joints was 6 (with a range of 3-9), and the median Pettersson
score before and after the intervention was 14 and 11,
respectively, which showed improvement (p=0.01).

With the statistical application of SE-36 and its negative
number, both quality of life dimension and general health
scale dimension (p<0.04) were related to emotional role
(p<0.005). Age (> 40) with lower quality of life in four out of
eight criteria (including physical function (p<0.023), physical
pain (p<0.048), general health scale (p<0.029) and emotional
(p>0.015) was related to lower quality of life. The relationship
between adjusted and unadjusted HAQ scores and MHAQ
scores was found to be 0.85 and 0.88, respectively. Notably,
patients with more severe disabilities exhibited a significant
disparity in their HAQ and MHAQ scores, particularly when
comparing the MHAQ score to the final adjusted HAQ score.
The inclusion of HAQ adjustment resulted in an average
increase of 0.149 in the final score, and both adjusted and

unadjusted HAQ scores were significantly higher (with means
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of 0.45 and 0.30, respectively) compared to MHAQ scores.
The mean HJHS was higher in cases diagnosed after the age
of 30 years as compared to cases that were diagnosed earlier

(p=0.049) (Table 3).

Table 3. Correlation of HJHS with age of diagnosis

Age of diagnosis Patients (n) HJHS mean +SD | p-value

< 30 years 16 4.96+8.37
> 30 years 39 5.68+11.5 0.049
Total 55 5.06£9.98

The mean PSjoint among the affected joints was 6, with an
interquartile range of 3-9. Utilizing the consensus atlas, the
PSjoint inter-observer confidence interval saw a notable rise
from 0.94 (95% CI 0.91-0.96) to 0.97 (CI 0.96-0.98),
indicating enhancement. Joint PS improved significantly
after the intervention compared to before the intervention.
Therefore, the real difference in the arthropathy of the
patients was related to the difference in joint PS of more than
2 points before and after the intervention. A total of 57% of
the enumerated joints experienced arthropathy. The median
PS for all affected joints was 6, with an interquartile range
(IQR) of 3-9. Similarly, the median PS for all patients was 22,
with an IQR of 9-31. To assess the impact of the atlas on the
consistency and concordance of joint PS and patient PS in a
control population with varying degrees of hemophilic
arthropathy, an additional analysis was conducted on
abnormal PS values (i.e., those with at least one joint
abnormality and PS>0). In this subgroup analysis, the
intervention resulted in an increase and enhancement of PS.
Joint PS significantly improved from 0.88 (CI 0.81-0.92)
before the consensus atlas to 0.94 (CI 0.91-0.96) with
intervention and for PS patients from 0.92 (CI 0.80-0.97) to
0.99 (CI 0.97-0.97). After the intervention, the level of
agreement increased from +2.1 to +1.5 points for PSjoint to
6.9 to £3.4 for PS patients. Values and percentages and
medians Pettersson score in PWHSs have been summarized in

Table 4.

4. DISCUSSION

HA and HHB are recessive X-linked diseases characterized by
acute bleeding in joints, muscles, and other organs, which
eventually leads to hemophilic arthropathy and progressive
disability. In addition to its direct destructive effect on the
synovium, cartilage, and bone of the joint, intra-articular
bleeding also causes a varusio chemical impact. Over time,
blood is deposited in the form of hemosiderin deposits in
these affected areas. Frequent and rapid repair of synovium
causes hypertrophic synovium with loose vessels. Frequent
bleeding of these joints in growing children causes wear of

joint bone and progress of arthropathy. About 50% of
patients with hemophilia suffer from permanent bleeding
joint deformities (6).

Hemophilic arthropathy is a debilitating disease characterized
by progressive joint destruction, chronic pain, and
progressive reduction in quality of life. Recent evidence
suggests  that  intra-articular  inflammation  and
neoangiogenesis may be the main processes in the
pathogenesis of hemophilia arthropathy (7). In a study
conducted by Khaji M et al. in 2010, a total of 38 patients
diagnosed with severe hemophilia were examined. The
findings of the study revealed a noteworthy correlation
between the duration and intensity of rigorous physical
activity and bone density specifically in the L1-L4 lumbar
spine. However, no significant relationship was observed
between other aspects of physical activity and bone density in
other areas of the body. It was observed that adult patients
with hemophilia, who received longterm preventive
measures and adequate factor injection, were able to sustain
their bone density. Interestingly, the level of physical activity,
in terms of both intensity and duration, played a minor role
in the healing process of the joints in these patients (8). In
2009, Khaji M et al. showed in a study that there is no
relationship between BMD and the severity of hemophilia.
Results suggest that initiation of factor prophylaxis from
childhood may maintain normal BMD in severe hemophilia
(9). Based on a Swedish study in 2010, it was shown that with
long-term prevention using sufficient factors, patients with
hemophilia (PWH) maintain bone density, while the level of
physical activity in terms of intensity and duration has little
role in this process. has it. Also, these results may imply that
the response to increased or decreased mechanical stress may
be more important in maintaining bone density in sick
children compared to adults. This also supports the
importance of starting factor prophylaxis in the first years of
life so that children can "When they reach puberty, they
should have a more active life and normal bone density." (10).
Continuous bleeding, deposition of iron pigment, and
frequent bleeding causes true erosive and progressive
arthritis. After frequent bleeding and chronic inflammation,
the synovium thickens and causes the fragile hypertrophic
tissue of the articular cartilage to undergo regression and
wear, and subsequently forms subchondral bone, periosteal
reaction, secondary osteophytes, and capsular fibrosis. The
movements of the involved joint become more limited and
eventually ankylosis and muscle atrophy occur in the joint
and muscles around the joint (11).

Regular exercise is an essential part of effective treatment for
improving motor function and reducing the risk of falls,
osteoporosis, and pathologic fractures caused by osteoporosis.
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Table 4. Values and percentages and medians Pettersson score in PWHs.

Series without consensus atlas Series with consensus atlas pvalue
(55 patients, 330 joints) (55 patients, 330 joints)
Joints with surgery 2.7 % 4.3 % 1.00
Pettersson score at the joint level
Percentage abnormal scores 54 % 59 % 0.27
Median of all scores 6 (0-7) 0 (0-4) 0.44
Median of abnormal scores only 7 (3-9) 5(2-9) 0.68
Pettersson score at patient level
Percentage abnormal scores 80 % 75 % 0.72
Median of all scores 35 (10-46) 8 (2-20) 0.27
Median of abnormal scores only 36 (19-47) 13 (7-25) 0.23
P-value=0.001
9 8.27£7.9
7.81te6.1
8
6
P-value=0.001
5
30117 3.85£15
4
3
5 P-value=0.001
1 0.5t04 05203
o I

RAAD score

m Before Intervention

VAS score

MHAQ score

m After Intervention

Figure 1. Comparison of clinical indexes before & after intervention. RAAD score: Rheumatoid Arthritis Articular

Damage score; VAS score: Visual Analogue pain score; MHAQ score: Modified health assessment questionnaire score.

This exercise program should include aerobic exercise,
balance strength training, and flexibility exercises. However,
due to the specific challenges faced by individuals with
hemophilia, such as a higher susceptibility to joint damage
and easy bleeding, it is crucial for patients starting an
exercise routine to seek evaluation from a trained physical
therapist. This therapist should be affiliated with a
hemophilia treatment center. Education and ongoing
support are vital for maintaining joint health in hemophilic
patients. Additionally, there are various aids available that

can assist in making exercise more manageable and
comfortable.

All studies show the role of alternative prophylaxis in the
prevention of arthropathy, but in these studies, we did not
find any evidence for the role of bisphosphonates in the
prevention of arthropathy in hemophilia patients (12,13).
The joints of hemophilic patients are prone to early
arthrosis  in  pre-middle age. Treatment  with
bisphosphonates has been effective in reducing pain, and
stiffness and accelerating functional recovery in non-

hemophilic OA patients (14), but in our study, hemarthrosis
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time, bleeding time, peri-articular atrophy, joint range of
motion, and joint ankylosis had better results after the
intervention.

Severe hemophilia causes a decrease in bone density (BMD).
Patients at risk of bone density reduction are a group of
hemophilia patients who have proven symptoms of
hemophilia arthropathy. Because osteoporosis may
complicate and challenge the future treatment of
hemophiliacs, screening of patients with hemophilic
arthropathy for decreased BMD and preventive treatment is
highly recommended (15,16).

Adequate bone mineralization in  childhood s
recommended to prevent osteoporosis in older age along
with bone density evaluation for adolescents with severe
hemophilia, especially young and elderly patients with
objective changes of hemophilia arthropathy. Management
of osteopenic bone among patients with hemophilic
arthropathy is necessary (17,18).

Prevention and diagnosis of osteoporosis in young PWH
patients are very important. Prevention should promote
good habits (such as a proper diet with calcium and vitamin
D and exercise) and prevent harmful habits (such as tobacco,
alcohol immobility, or high-impact sports). Prevention by
frequent injection of factors and physical therapy treatments
have made it possible to reduce the incidence and improve
osteoporosis in people with hemophilia. Rehabilitation and
exercise play a vital role in helping to prevent osteoporosis
in young hemophilia patients. Osteoporosis should be
treated regardless of the underlying cause (19).

Chronic pain is a common problem in hemophilia patients
with arthropathy in developed countries, and vitamin D
levels are often lower in people with chronic pain than in
people without pain. Vitamin D supplementation has been
investigated as a potential stand-alone treatment for chronic
pain. In studies, there are recommendations for the use of
vitamin D in the clinical practice of hemophilia patients
with chronic pain (20).

This index (MHAQ scores) has never been used for PWH
and has been used in chronic arthritis in RA patients (21).
This is one of the scoring systems used to evaluate the
functional status of rheumatoid arthritis (RA) patients. The
MHAQ and HAQ may be useful as measures of physical and
motor ability in RA patients, but hemophiliac clinicians and
researchers should choose the appropriate instrument for
adjustment, and differences in scores between RA and
hemophilia patients, especially at different levels. Find the
disability.

This study shows that HAQ and MHAQ scores in patients
with hemophilia (PWH) are good indicators for evaluating
disability. Using HAQ or MHAQ alone or in PWH can be

helpful. This could potentially be a powerful tool for
physicians treating hemophilia in determining prognosis
and determining physical disability. These markers alone
may be more complete, and stronger than other clinical,
laboratory, and radiographic features in evaluating
disability. So far, no model has been proposed to convert
MHAQ to HAQ for PWH. In individuals with chronic
arthropathy, including those with hemophilia who fall into
the least disabled category, the HAQ score shows a slight
increase, approximately 0.5 units higher in the next
category, and about 1.0 units higher in those with the
highest level of disability. These variations hold clinical
significance due to the notable differences between HAQ
and MHAQ scores. Nearly two decades following the
inception of HAQ, the Multidimensional Health
Assessment Questionnaire (MD-HAQ) was introduced to
specifically address pain, fatigue, overall health status, and
morning stiffness in rheumatoid arthritis patients.
Additionally, ankylosis and limitations in joint range of
motion (ROM) were incorporated into this updated
questionnaire. Perhaps medical strategies for improving
physical performance in PWH by including work-related
PWH conditions may leave these questionnaires
appropriate for assessing hemophilia patients. Better access
to physiotherapy and primary prophylaxis with factors VIII
and IX in PWH under 15 years of age and better patient
education over recent decades may have led to lower
disability scores measured by HAQ, so without these
disabilities, patients may be overestimated. The difference
between adjusted and unadjusted HAQ scores in this study
was not significant compared to the difference between the
unadjusted HAQ the score is only slightly higher, it is about
0.5 units higher in the second quarter and about 1.0 units
higher in patients with the highest disability. This difference
in values is clinically significant because the HAQ and
MHAQ scores are significantly different in the 2 groups. A
Multidimensional Health Assessment Questionnaire (MD-
HAQ) is used to evaluate pain, fatigue, general condition,
and morning joint stiffness in RA patients. Almost 20 years
after the introduction of the HAQ, ankylosis and decreased
joint range of motion (ROM), both present in patients with
RA, were added to this new questionnaire. Perhaps medical
strategies for evaluating physical performance in PWH by
including PWH conditions related to physical activity make
these questionnaires suitable for evaluating hemophilia
patients such as RA patients. Better access to physical
therapy and primary prevention with factors VIII and IX in
PWH under 15 years of age and better patient education in
recent decades may have resulted in lower disability scores
as measured by the HAQ, so patients without these
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disabilities may be overestimated. become the difference
between adjusted and unadjusted HAQ scores in this study
was not significant compared to the difference between
unadjusted HAQ scores.

In general, the HAQ and MHAQ questionnaires can be
used in the annual outpatient assessment of PWH. The use
of short questionnaires such as the MHAQ alone in
hemophilia clinics may have a weaker evaluation power than
a single use of the HAQ in patients with high physical
disability. In patients with high disability, the MHAQ may
underestimate the degree of disability. We found that, as in
RA patients in PWH, physical function measured by AIMS2
and MHAQ had leftskewed distributions and was
insensitive to mild amounts of disability. However, both
questionnaires had similar responses when used in similar
hemophilia patients with progressive and chronic
arthropathy at mild to moderate levels as an index of joint
health status. Another important point to consider is the
inconsistent nature of the HAQ score classification. For
example, a 0.5-unit improvement in the HAQ from a
baseline of 2.0 does not correspond to an improvement of
0.5 from a baseline HAQ score of 1.0.

Both questionnaires should be used simultaneously to
increase the accuracy of arthropathy assessment in PWH.
For this reason, HAQ components have recently been
studied and their relationship with clinical variables has
changed.

The current results indicate that both the MHAQ and HAQ
can serve as reliable measures for evaluating the physical
function of individuals with PWH, comparable to their use
in RA patients. Overall, there is a strong concordance in
outcomes across various questionnaires within the HAQ
family (HAQ, MHAQ, MDHAQ, HAQ-II). In surveys where
physical disability is less prevalent, the MHAQ may be
adequate as a preliminary screening tool. However, for more
precise clinical assessments, particularly in hemophilia
patients with no limitations in disability, additional
questionnaires should be employed in conjunction with the
MHAQ. However, HAQ alone shows a higher diagnostic
ability in patients with chronic arthritis, which may not be
fully established in hemophilia patients. In patients with
higher disabilities, the HAQ questionnaire should be used
along with several paraclinical tests, and the economic
aspect should not be considered in such patients.

The present study was designed to compare joint injury in
patients with hemophilia (PWH) in the proposed palliative
treatment regimen including low-dose intermittent
Alendronate and mineral supplementation. In this study,
the clinical index of RAAD as well as the functional status

of MHAQ in hemophiliac patients were evaluated. RAAD

score is a fast and possible way to measure joint damage in
large populations of RA patients, but in this study, we used
this questionnaire for the first time in PWH because of
similar joint damage in RA arthropathy and hemophilia. In
this study, there was a significant difference between RAAD
scores before and after palliative treatment (p = 0.01). It is
not clear whether this is due to the shorter duration of
hemophilia arthropathy than the effect of 6 months of
palliative care because bone densitometry has not been
performed. Younger patients had higher RAAD scores at
the onset of arthropathy (p = 0.004) and longer duration of
arthropathy (p = 0.001).

In previous studies, the age of the patient was not related to
the amount of joint damage. Also, the duration of
hemophilia arthropathy was defined by previous studies as
an independent and important predictor of joint damage
(22). Joint damage and disability in PWH are directly related
to the duration of arthropathy and steadily worsens in the
first 20 years of hemophilia and progresses toward disability.
These joint changes are similar to RA patients (23). There is
a strong and direct relationship between joint damage and
the rate of disability in long-term arthropathy. In the current
study, there was no significant difference in terms of age (p
=0.57), VAS score (p = 0.078), and MHAQ score (p = 0.59)
before and after the palliative treatment used in the study,
but in the X-ray score (001) There was this difference. / p =
0) and the two variables had a significant correlation. The
lack of change in VAS and MHAQ may be due to the short
duration of palliative treatment in our study because
perhaps increasing the duration of palliative treatment
affects the level of disability.

Thus, RAAD score in PWH, like arthropathy in patients
with rheumatoid arthritis, is correlated with MHAQ. RAAD
scores were significantly better in patients who received
coagulation factor alone without palliative treatment and
who had joint damage and erosive arthropathy compared
with patients who received coagulation factor in palliative
care. This may be due to the fact that the use of palliative
treatment reduces the patient's pain during the occurrence
of hemarthrosis and causes the patient to delay the injection
of the coagulation factor and the pain is masked as an alarm
sign.

X-ray scores similar to RAAD scores were worse in patients
who injected only coagulation factors without palliative
care. Accordingly, some joint injuries can be attributed to a
lack of joint care and inadequate coagulation factor
injection. Treatment of hemophilia arthropathy has
changed significantly. Initial treatment with our palliative
medication regimen may lead to earlier control of

inflammation and injury progression. It seems that inducing
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early recovery may prevent chronic arthritis and allow
treatment to be reduced to drugfree recovery.

Alendronate may not be effective in reducing pain, and
swelling and improving performance in a short time, also
may not improve RAAD scores or MHAQ)s. It was found
that erosive arthropathy was not higher in patients with
inhibitors, but radiological damage to the joints before and
after palliative treatment was significantly different.

One of the limitations of the study is the smaller count of
PWH, so a largerscale longitudinal study with a more
balanced gender ratio and accurate results of future drugs is
advised. Finally, the duration of arthropathy was the most
effective factor in joint injury. There were more clinical
complaints of joint damage in PWH who did not follow the
recommended medication regimen. The risk of overall joint
injury in PWH, as well as the association between
bisphosphonate treatment and joint injury, requires further
investigation in the PWH to elucidate their exact role and
mechanism. In this study, it was observed that the mean
HJHS score was higher in conditions without palliative
treatment compared to those receiving palliative treatment.
HJHS scores increase with age. Disability without palliative
care regimens also increases. A study by La-or Chailurkit
found that an alternating dose of 20 mg per week of
alendronate was effective in improving many of the physical
characteristics of joints in osteoporotic individuals, saving
costs, promoting good immunity, increasing vertebral BMD,
and stabilizing bone density (24).

Thus, in our study, high HJHS and consequent PWH
inability were higher in cases where joint care was delayed
and in patients who received less joint care, as well as in
cases who did not receive palliative care. The mean HJHS in
this study was higher in patients over 30 years (5.68 vs. 4.69)
and in older patients (> 30 years) who had a longer duration
of long-term traumatic arthropathy with less care (5.68 vs.
4.69).

This difference was statistically significant (P = 0.049). In
previous studies, differences in the clinical value of different
items on the HJHS questionnaire and the ability to estimate
the potential for true joint health were demonstrated when
using the current sequential scoring system. This is
important for improving the clinical management of joint
health in PWH in low-income countries. HJHS can
distinguish between pediatric and adults with hemophilia
and different treatment regimens. Reducing the items
"Term Inflation" and "Crepitation" led to the creation of a
new HJHS short questionnaire that had the same ability to
differentiate. Further steps are required to achieve a much

shorter assessment of HJHS (25).

An optimal clinical method for a detailed evaluation of a
subject is challenging among experts for various reasons. In
the study of Abdolwahab, Clinical evaluation was
performed using physical examination. In this study, the
difference between the radiological score of the WFH
orthopedic committee and the clinical score of patients with
the Arnold Hilgartner criterion was not significant, but the
difference Radiological score and MRI was significant (r =
0.6, p = 0.02) (20).

Clinical use of biomarkers such as CRP, D dimer, and
Ferritin can be very useful in early detection of PWH joint
damage, but if standardization is not done, they have little
effect on predicting clinical performance. We believe that
standardization of biomarkers by linking them to clinical
criteria and radiological parameters increases their
predictive value in hemophilia arthropathy (27).

5. CONCLUSION

The use of a combination of calcium and vitamin D and a
weekly intermittent low dose of Alendronate is effective in
improving the quality of hemophilia’s joint function,
especially in reducing the incidence of hemarthrosis.
Clinical evaluation of PWH by clinical questioners such as
VAS, MHAQ), and joint clinical condition based on RAAD
score is a useful and costbenefit tool in low-income

countries.

Ethical statement

It is hereby informed that your thesis entitled "Investigation
of the effect of calcium-vitamin D combination and
alendronate tablets on reducing the frequency of bleeding
in target joints in Lorestan hemophiliacs" has been revised
in Lorestan University of Medical Sciences with the ethics
identifier IRRLUMS.REC.1397.170. The online version of
the revised resolution is available at the following address
and is open to the public:
http://ethics.research.ac.ir/IR.LUMS.REC.1397.170

Acknowledgment

We express our gratitude to the individuals listed below for
their valuable expertise and support in every phase of our
study, as well as their contribution to the manuscript writing
process:

1. Dr. Mehran Karimi, a distinguished Professor Emeritus
in the field of Pediatric Hematology and Oncology, serves as
a research scientist at IHTC in Indianapolis, USA.

2. Professor of Pediatric Hematology & Oncology at Mofid
Children Hospital, Shahid Beheshti University of Medical

Sciences.

Page 8 of 9 | Iran ] Blood Cancer, 2024, Volume 16, Issue 2


http://dx.doi.org/10.61186/ijbc.16.2.102
http://ijbc.ir/article-1-1536-en.html

[ Downloaded from ijbc.ir on 2025-07-03 ]

[ DOI: 10.61186/ijbc.16.2.102 ]

Iran ] Blood Cancer

Conflict of interest

The authors declare no conflict of interest.

References

1. Hoots WK, Rodriguez N, Boggio L, Valentino LA.
Pathogenesis of haemophilic synovitis: clinical aspects.
Haemophilia. 2007 Nov;13 Suppl 3:4-9.

2. Rodriguez-Merchan EC. Haemophilic synovitis: basic
concepts. Haemophilia. 2007 Nov;13 Suppl 3:1-3.

3. Gilbert MS, Cornwall R. The history of synoviorthesis in
haemophilia. Haemophilia. 2001 Jul;7 Suppl 2:3-5.

4. Dunn (], Galinet LA, Wu H, Nugent RA, Schlachter ST, Staite
ND, et al. Demonstration of novel anti-arthritic and anti-
inflammatory effects of diphosphonates. ] Pharmacol Exp Ther.
1993 Sep;266(3):1691-8.

5. Albayrak C, Albayrak D. Vitamin D levels in children with
severe hemophilia A: an underappreciated deficiency. Blood
Coagul Fibrinolysis. 2015 Apr;26(3):285-9.

6. Saag KG, Emkey R, Schnitzer T], Brown JP, Hawkins F,
Goemaere S, et al. Alendronate for the prevention and treatment of
glucocorticoid-induced  osteoporosis. ~ Glucocorticoid-Induced
Osteoporosis Intervention Study Group. N Engl ] Med. 1998 Jul
30;339(5):292-9.

7. LiM, Zhang ZL, Liao E yuan, Chen D cai, Liu J, Tao T zun, et
al. Effect of low-dose alendronate treatment on bone mineral
density and bone turnover markers in Chinese postmenopausal
women with osteopenia and osteoporosis. Menopause. 2013
Jan;20(1):72-8.

8. DiMichele D, Neufeld EJ. HEMOPHILIA. Hematol Oncol Clin
North Am. 1998 Dec;12(6):1315—44.

9. Rotblat F, Goodall AH, O'Brien DP, Rawlings E, Middleton S,
Tuddenham EG. Monoclonal antibodies to human procoagulant
factor VIIL J Lab Clin Med. 1983 May;101(5):736—46.

10. Hoyer LW. Hemophilia A. N Engl ] Med. 1994 Jan 6;330(1):38—
47.

11. Dargaud Y, Meunier S, Negrier C. Haemophilia and
thrombophilia: an unexpected association! Haemophilia. 2004
Jul;10(4):319-26.

12. Tomschi F, Ransmann P, Hilberg T. Aerobic exercise in patients
with haemophilia: A systematic review on safety, feasibility and
health effects. Haemophilia. 2022 May 28;28(3):397-408.

13. Eid MA, Ibrahim MM, Aly SM. Effect of resistance and aerobic
exercises on bone mineral density, muscle strength and functional
ability in children with hemophilia. Egyptian Journal of Medical
Human Genetics. 2014 Apr;15(2):139-47.

14. Nowak-Gottl U, Escuriola C, Kurnik K, Schobess R, Horneff S,
Kosch A, et al. Haemophilia and thrombophilia. What do we learn
about combined inheritance of both genetic variations?
Hamostaseologie. 2003 Feb;23(1):36—40.

15. Naderi A, Nikvarz M, Arasteh M, Shokoohi M.
Osteoporosis/osteopenia and hemophilic arthropathy in severe
hemophilic patients. Arch Iran Med. 2012 Feb;15(2):82—4.

16. SANTAGOSTINO E, MANCUSO ME, TRIPODI A,
CHANTARANGKUL V, CLERICIM, GARAGIOLA ], et al. Severe
hemophilia with mild bleeding phenotype: molecular
characterization and global coagulation profile. Journal of
Thrombosis and Haemostasis. 2010 Apr;8(4):737—43.

17. Kurnik K, Kreuz W, Horneff S, Diiring C, Schobess R,
Bidlingmaier C, et al. Effects of the factor V G1691A mutation and
the factor II G20210A variant on the clinical expression of severe
hemophilia A in children--results of a multicenter studys.
Haematologica. 2007 Jul;92(7):982-5.

18. Gebetsberger ], Schirmer M, Wurzer W], Streif W. Low Bone
Mineral Density in Hemophiliacs. Front Med (Lausanne).
2022;9:794456.

19. Hedner U, Ginsburg D, Lusher JM, High KA. Congenital
Hemorrhagic Disorders: New Insights into the Pathophysiology
and Treatment of Hemophilia. Hematology Am Soc Hematol Educ
Program. 2000;241-65.

20. Kasper CK. Hereditary plasma clotting factor disorders and
their management. Haemophilia. 2000 Jul;6 Suppl 1:13-27.

21. Ebbevi D, Essén A, Forsberg HH. Persons with rheumatoid
arthritis challenge the relevance of the health assessment
questionnaire: a qualitative study of patient perception. BMC
Musculoskelet Disord. 2017 May 12;18(1):189.

22. Pasta G, Annunziata S, Polizzi A, Caliogna L, Jannelli E, Minen
A, et al. The Progression of Hemophilic Arthropathy: The Role of
Biomarkers. Int ] Mol Sci. 2020 Oct 2;21(19).

23. Knobe K, Berntorp E. Haemophilia and joint disease:
pathophysiology, evaluation, and management. ] Comorb.
2011;1:51-9.

24. Chailurkit L or, Aunphongpuwanart S, Ongphiphadhanakul
B, Jongjaroenprasert W, Sae-tung S, Rajatanavin R. Efficacy of
intermittent low dose alendronate in Thai postmenopausal
osteoporosis. Endocr Res. 2004 Feb;30(1):29-36.

25. Kuijlaars IAR, van der Net J, Feldman BM, Aspdahl M, Bladen
M, de Boer W, et al. Evaluating international Haemophilia Joint
Health Score (HJHS) results combined with expert opinion:
Options for a shorter HJHS. Haemophilia. 2020 Nov;26(6):1072-80.

26. Abdelwahab M, Elsayed N. Radiological and clinical
evaluation of hemophilic arthropathy in Egyptian patients. Vol. 68,
Acta Pediatr Esp. 2010.

27. Di Minno MND, Pasta G, Airaldi S, Zaottini F, Storino A,
Cimino E, et al. Ultrasound for Early Detection of Joint Disease in
Patients with Hemophilic Arthropathy. J Clin Med. 2017 Jul
31;6(8).

Iran ] Blood Cancer, 2024, Volume 16, Issue 2 | Page 9 of 9


http://dx.doi.org/10.61186/ijbc.16.2.102
http://ijbc.ir/article-1-1536-en.html
http://www.tcpdf.org

