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Revolutionizing Hemophilia Care in Jordan, 

“The Ministry of Health (MOH) proudly unveils this groundbreaking report, a monumental step 

forward in our unwavering commitment to revolutionizing healthcare for Jordanians with hemophilia. 

This first-of-its-kind collaboration with the Royal Medical Services (RMS) unites data from both 

institutions, painting a comprehensive picture of hemophilia patients and demonstrating our 

dedication to the health and well-being of individuals living with hemophilia in Jordan. 

Hemophilia, a debilitating genetic disorder, significantly impacts patients, their families, and the 

healthcare system. This landmark report tackles this challenge head-on, providing unparalleled 

insights into prevalence, demographics, and specific needs. It offers critical analyses of treatment 

strategies, hospital burden, and the symptomatic dimensions of hemophilia, offering an insightful 

perspective within the unique Jordanian context. 

The report's impact is multifaceted. It empowers healthcare professionals by informing evidence-

based practices and personalized medicine, while guiding future research and training. For patients 

and families, it serves as a beacon of hope, confirming the government's recognition of their struggles 

and commitment to improvement. Policymakers and stakeholders gain a data-driven roadmap to 

formulate targeted policies that address the hemophilia community's specific needs. 

Beyond the data, the MOH advocates for unified therapies and care models across all healthcare 

sectors. Collaboration is key to improving the quality of life for hemophiliacs. 

As we share these insights, we acknowledge the need for continued action. We invite physicians, 

researchers, caregivers, and stakeholders to develop innovative projects based on the report's 

findings. This will fuel sustained advocacy and action. The MOH remains steadfast in leveraging these 

findings to strengthen healthcare services, ensure equitable access to care, and champion ongoing 

research. 

Our deepest gratitude goes to all who contributed to this initiative, along with those who tirelessly 

support Jordanians living with hemophilia. Together, we are unwavering in our pursuit of a healthier 

Jordan, where everyone has the chance to thrive. 

 

Minister of Health 

Dr. Feras Hawari 
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3. Executive Summary 

Patient Demographics:  The analysis of electronic records from the Ministry of Health and the Royal 

Medical Services revealed 460 patients with congenital hemophilia (types A, B, or C). The analysis 

revealed 377/460 patients with congenital hemophilia (A), 97% of which were male, 212/377 (56.23%) 

resided in Amman, and 199/377 (52.79%) severe cases. As of 2023, there were 373 patients with 

hemophilia (A) still alive, with 152/373 (40.75%) being under 15 years of age. 

Healthcare Utilization: For the period of 2017 to 2023, hemophilia (A) patients spent 9,715 bed days 

hospitalized, with 13,126 outpatient visits, 92 surgeries, and 3,874 emergency visits. Various treating 

specialties required for hemophilia management, often available only in limited tertiary hospitals, 

resulted in patients traveling long distances for care. 

Treatment Challenges: Approximately 11% of severe hemophilia cases developed “inhibitors” to FVIII, 

which led providers to change the treatment plan to other regimens such as bypassing or biological 

agents. 

Recommendations: The establishment of centers of excellence in each region of Jordan is 

recommended to provide cross-functional healthcare services, addressing the need for specialized 

care closer to the patients' locations. Moreover, providers need to consider personalized treatment 

to enhance disease prognosis and patient’s quality of life. 

3.1 Purpose 

Hemophilia, a congenital bleeding disorder, necessitates lifelong monitoring and treatment. It results 

in spontaneous or injury-induced bleeding, leading to complications such as joint problems, 

arthropathy, and reduced mobility. As a result, patients may face challenges in fully participating in 

society, and, in some instances, experience premature mortality. This report leverages data from 

Hakeem database, Jordan's National Electronic Health Record system utilized in Ministry of Health 

(MOH) and Royal Medical Services (RMS) Hospitals, to gain comprehensive insights into the challenges 

of managing hemophilia and its enduring impact on the quality of life of individuals with hemophilia 

in Jordan. 

3.2 Conclusions and Calls to Action 

From the electronic records of the MOH and RMS in Jordan, the following data was obtained: 

In total 494 patients were found with different coagulation factors defects, among these patients:  

o 377 (76.13% ± 3.6%, CI 95%) had congenital factor VIII deficiency (Hemophilia (A)). 

o 80 (16.19% ± 3.5%, CI 95%) had congenital factor IX deficiency (Hemophilia (B)). 

o 3 (0.61% ± 1%, CI 95%) had congenital factor XI deficiency (Hemophilia (C)). 

Among the 377 congenital hemophilia (A) patients, the following was found: 

o 365/377 (96.82% ± 1.24%, CI 95%) were males. 

o 212/377 (56.23% ± 4.96%, CI 95%) from Amman. 

o 154/377 (40.85% ± 5%, CI 95%) under 15 years. 

o 373/377 (98.94% ± 0.8%, CI 95%) alive by 2023. 

o 45/377 (11.94% ± 3.6%, CI 95%) were non-Jordanian. 
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➢ 29/45 (64.44% ± 11.36%, CI 95%) Syrians. 

➢ 13/45 (28.89% ± 14.01%, CI 95%) Palestinians. 

➢ 3/45 (6.67% ± 11.23%, CI 95%) Iraqis. 

o 199/377 (52.79% ± 4.9%, CI 95%) severe. 

o 64/377 (16.98% ± 4.05%, CI 95%) moderate. 

o 111/377 (29.44% ± 4.78%, CI 95%) mild. 

Typically, severe hemophilia (A) patients are regularly prescribed factor VIII replacements as 

prophylaxis and home therapies. In some cases, patients’ antibodies develop inhibitors against the 

administered factor VIII, When this occurs, the factor is unable to stop the bleeding, physicians 

typically switch to factor VII as an alternative bypassing agent [15,16]. Additionally, a few patients with 

inhibitors in Hakeem database began new technology treatments, such as biological agents that 

replace the function of factor VIII without being affected by inhibitors. Among our severe hemophilia 

(A) patients, 21/199 (10.5% ± 4.55%, CI 95%) developed “inhibitors”. 

In Hakeem databases, the total units of factor VIII dispensed for hemophilia (A) patients in 2023 was 

9,604,000 IU, with an average of 46,850 IU per patient. However, there was a notable variance of 

average units between these patients (Standard Deviation = 67,750 IU), potentially due to various 

factors such as age, weight, severity, and complications affecting the targeted level of factor VIII. 

Additionally, medication availability may have limited physicians, forcing them to reduce the planned 

amounts. Patients with Hemophilia (A) who developed “inhibitors” consumed 360 mg of factor VII in 

2023, with an average of 60.03 mg per patient (Standard Deviation = 47.66 mg). 

In 2023, 111 hemophilia (A) patients spent approximately 1,074 days hospitalized in 20 tertiary and 

peripheral hospitals within the Ministry of Health and Royal Medical Services. Furthermore, there 

were nearly 2,522 outpatient visits, 449 emergency visits, and 16 surgeries. In 2022, approximately 

178 patients with hemophilia (A) experienced 1,466 bleeding events, including 484 swellings, 460 

pains, 393 bleeds, 106 bruises, and 23 other events, primarily affecting the knees, elbows, and ankles. 

The top treating specialties involved in hemophilia management included hematology, emergency, 

internal medicine, pediatrics, dentistry, physiotherapy, orthopedics, surgery, and gastroenterology. 

However, these specialties are often only available in limited tertiary hospitals, leading patients to 

travel long distances, sometimes exceeding 300 kilometers, from southern or northern regions to the 

middle region where most treating specialties are available in Jordan. 

One of the recommended solutions for cross-functional healthcare services is the establishment of 

centers of excellence in each region of Jordan (northern, middle, and southern), offering at least 

orthopedics and physiotherapy services. This is especially crucial for better hemophilia management, 

given the young age of the population and the potential long-term impact on their quality of life due 

to early childhood onset of complications. The average age of hemophilia (A) patients in our database 

was 20.71 years. 
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4. Introduction 

4.1 Overview 

Hemophilia is an X-linked genetic disorder transmitted from either a carrier mother or an affected 

father to their offspring. It arises from a mutation in one of the genes responsible for producing the 

clotting factor proteins essential for blood clot formation, and since these genes are situated on the X 

chromosomes, males can only inherit the condition from their mothers. In the rare case where a 

female inherits affected X chromosomes from both parents, she would also have hemophilia [1]. 

Within Hakeem database, 12/377 (3.18% ± 2.36%, CI 95%) individuals were females. 

 

Figure 1:  Possible Hemophilia Inheritance Patterns [18] 

Various types of hemophilia exist, with the most prevalent being hemophilia (A), characterized by a 

deficiency of clotting factor VIII, as evidenced by 377 patients recorded in Hakeem database. Another 

common type is hemophilia (B), which results from a deficiency of clotting factor IX, with 80 patients 

identified, indicating a ratio of 4.7 (A) patients to 1 (B) patient. Table 1 provides an overview of general 

statistics pertaining to individuals with hemophilia in Hakeem database. 

 

Table 1: Hemophilia Patients in Hakeem Database as of 2023 
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The conventional approach for managing hemophilia (A & B) involves the artificial replacement of the 

deficient clotting factor through infusion into the veins using 

a prepared factor concentrate. When administered regularly 

(known as prophylaxis), this method can help prevent 

numerous bleeding episodes and arthropathy, which is the 

primary cause of morbidity and reduced quality of life for 

individuals with hemophilia. However, some patients may 

develop inhibitors (antibodies) that impede the clotting 

factors from functioning as anticipated, necessitating the 

transition to alternative bypassing agents or novel 

technologies such as biological agents. In these instances, 

the disease becomes severe, making treatment exceptionally challenging and leading to increased 

cost of care, ultimately resulting in a significantly diminished quality of life.  

The complications associated with hemophilia bleeds contribute to a wide-ranging treatment burden 

experienced by both the patient and the healthcare provider. These complications may include severe 

internal bleeding (potentially life-threatening), infections, and joint damage. Individuals with 

hemophilia experience a lower health-related quality of life compared to the general population, likely 

due to the physical limitations and psychosocial challenges associated with the disease [2 - 6]. 

Subsequent sections will delve into the impact and long-term progression of hemophilia (A) and 

endeavor to quantify the direct impact it could have on an individual's quality of life. Nevertheless, it 

is challenging to comprehensively measure all aspects of impact since this analysis focuses 

retrospectively on extracting information about healthcare utilization from the patients' electronic 

health records. The indirect impact, such as absence from work, limited physical activities, increased 

risk of obesity, restricted social engagements, severe pain leading to stress and depression, and 

transportation costs, remain beyond the scope of this report. 

Figure 2: Hemophilia Management Approaches 
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4.2 Background 

As of 2023, Hakeem was implemented in 39 out of 45 Ministry of Health and Royal Medical Services 

hospitals, with approximately 9 million registered medical records.  

Within the Ministry of Health, hemophilia is primarily 

managed in three specialized centers for Thalassemia 

and Hemophilia, which are operated by the main 

tertiary hospitals. The largest of these centers is in “Al-

Bashir Women’s & Children’s Hospital” in Amman, 

utilizing Hakeem since 2017. This referral center treats 

patients from across Jordan, particularly from the 

central and southern regions. The second largest 

center, located in “Princess Rahmah Hospital” in Irbid, 

has been using Hakeem since 2014 and primarily 

serves the northern region of Jordan. The third center 

is situated in “Zarqa Governmental Hospital” in Zarqa, 

utilizing Hakeem since 2015. 

While other hospitals may provide treatment for 

hemophilia patients in their hematology, internal 

medicine, or emergency departments, patients 

requiring specialized treatment plans are referred to 

designated specialized centers, typically the nearest one.  In the Royal Medical Services, pediatric 

military patients from across the kingdom are primarily treated in the hematology department at 

“Queen Rania for Children Hospital” in Amman, using Hakeem since 2016. However, adult patients in 

the Royal Medical Services are mainly treated in the hematology department at “Queen Alia Oncology 

Hospital” in Amman, with Hakeem implementation since 2020.  

The two main university hospitals in Jordan also provide treatment for hemophilia patients, however, 

they do not utilize Hakeem. Unfortunately, no such centers are known to exist within the private 

healthcare sector of Jordan. Table 2 presents the distribution of known hemophilia treatment centers 

in Jordan, along with the number of hemophilia (A) patients registered in Hakeem database. 

 

Table 2: Thalassemia and Hemophilia Treating Centers in Jordan with Patients Registered in Hakeem Database as of 2023 

Figure 3: Hemophilia Treating Locations in Jordan 
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Table 3 displays the distribution of male patients with hemophilia (A) across Jordan's male population. 

The population statistics are sourced from the latest estimations provided by the National Department 

of Statistics in Jordan [8,9]. The table illustrates the correlation between the distribution of hemophilia 

(A) male patients and the male population in each governorate, as evidenced by an equal variance 

two-sample t-test with a one-tailed distribution of % population vs. % patients, resulting in a p-value 

of 0.94.  

Notably, the national health strategy of 2016 – 2020 indicated that 2.5% of the population is covered 

by the university hospitals [10]. Consequently, it is expected that some additional patients with 

hemophilia are being treated at these hospitals. However, information about these patients is 

unavailable as these hospitals do not utilize Hakeem.  

 

Table 3: Distribution of Male Hemophiliacs (A) by Governorates as of 2023 

 [*blank governorates indicate patients with missing address information] 

The overall rate per 100,000 males from this database is estimated to be approximately 6.1, with the 

range varying from 1.7 in Madaba to 8.2 in Amman. The highest rates are observed in the primary 

governorates in Jordan, such as Amman (8.2), Irbid (5.2), Zarqa (5.0), Karak (5.6), and Maan (7.9), 

where the largest tertiary hospitals are situated. According to the World Hemophilia Federation, the 

expected range is between 17.1 – 20.1 hemophilia (A) patients per 100,000 males, equating to 1 in 

5,000 males [13,14]. Globally, most patients are misidentified based on the expectation of 20.1 per 

100,000 males, resulting in our identified vs. expected percentage being 30%. 
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Patients need to travel across Jordan to a funded Thalassemia and Hemophilia center to receive their 

specialized treatments as illustrated in table 4. 

 

Table 4: Hemophilia (A) Patients by Thalassemia and Hemophilia Center and Patient’s Governorate (Address) as of 2023 

[*blank governorates indicate patients with missing address information] 

Despite having received significant support in the past for the treatment of hemophilia patients from 

the World Federation of Hemophilia and the Jordanian Society for Thalassemia and Hemophilia, the 

influx of refugees from neighboring and regional countries like Syria has led to an increased 

percentage of non-Jordanian hemophilia patients, with 45/377 identified as non-Jordanians. This has 

presented additional challenges for the government concerning the accessibility and availability of 

treatments, potentially influencing the approach toward preventive medicine for all patients. 

 

Table 5: Hemophilia (A) Patients by Nationality as of 2023 

[*blank governorates indicate patients with missing address information] 



 
Leveraging Data Science to Uncover Hemophilia Care in Jordan from the Hakeem Database 

 

15 | P a g e

 
  

 

Figure 4: Male Population and Patients Coverage per Thalassemia and Hemophilia Centers in MOH and RMS as of 2023 

Ideally, Ministry of Health covers around 42% of Jordan’s population while Royal Medical Services 

covers around 38%, this is based on the latest estimations announced in the National Health Strategy 

2016 – 2020 [10]. Based on that, figure 4 shows the 4 main Thalassemia and Hemophilia centers along 

with the number of governorates and projected population they are expected to serve. The projected 

population is calculated by multiplying the coverage proportion by the estimated male population of 

the governorates within the scope of that center. 
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5. Epidemiological Summary of Hemophilia (A) – Hakeem Database 

In the United States, approximately 1 in every 5,000 male births are living with hemophilia (A) and are 

under the care of federally funded hemophilia treatment centers [13]. Hemophilia (A) holds the 

highest prevalence among hemophilia cases in the UK, with a prevalence ranging between 1 in every 

5,000 to 10,000 males, as reported by the NHS [12]. Within Hakeem database, Hemophilia (A) 

emerged as the most prevalent type, occurring in approximately 1 in every 10,000 male births. The 

distribution of the total 377 hemophilia (A) patients in the Hakeem database, categorized by severity 

and owner, is depicted in Figure 5. 

 

Figure 5: Hemophilia (A) Patients by Severity in Ministry of Health and Royal Medical Services as of 2023 

By 2023, 373 hemophilia (A) patients were alive. Figure 6 shows their distribution by age group (bins 

of 5 Years). The figure shows the right skew. 

 

Figure 6:  Alive Hemophilia (A) by Age Groups (Bins of 5 Years) by Domain as of 2023 
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Historically, individuals with hemophilia had significantly reduced life expectancies due to 

complications arising from the condition. Nevertheless, as per the World Federation of Hemophilia, 

the projected life expectancy for individuals with hemophilia (A) should now be akin to that of the 

general population, provided proper treatment is administered. Within Hakeem database, only 5/373 

(1.34% ± 1.87%, CI 95%) alive patients with hemophilia (A) were recorded as being above 60 years old, 

and 41/373 (11% ± 3.6%, CI 95%) were above 40 years old.  Moreover, 261/373 (69.97% ± 4.43%, CI 

95%) hemophilia (A) patients were below 25 years old. This is notably lower in comparison to the 

typical life expectancy of 73 years in Jordan [7].  

Table 6 exhibits the estimated male population and their age group distribution, contrasting it with 

the distribution of identified male patients with hemophilia (A) in the Hakeem database. 

The table indicates that the identified male patients have lower percentages compared to the total 

male population percentages across all age groups above 40 years (3.56% vs. 6%, 1.92% vs. 5%, 2.47% 

vs. 4%, 1.92% vs. 3%, 0.27% vs. 3%, 0.55% vs 0%, and 0.27% vs. 0%). 

 

Table 6: Estimated Jordanian Male Population vs. Identified Male Patients in Hakeem Database as of 2023 

According to the US National Hemophilia Foundation, the initial recombinant factor VIII product, 

known as Koate DV and produced by Baxter Healthcare, was approved by the US Food and Drug 

Administration (FDA) in 1992 [17]. Experts in Jordan specializing in this field recollect that plasma-

derived factor VIII concentrates began to be widely used as the standard treatment for hemophilia (A) 

in the early 1980s. Subsequently, once the Jordanian FDA approved the recombinant product in the 
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late 1990s, it gradually became the preferred medication. However, during that period, the high cost 

and limited availability restricted access to this treatment.  

As of 2023, both plasma-derived and recombinant factor VIII concentrates are used interchangeably 

and are commonly prescribed by most physicians at renowned hemophilia treatment centers. This 

development provides optimism for an improved life expectancy among the younger generations in 

Jordan. 

Figure 7 displays the distribution of hemophilia (A) patients, and their planned therapies categorized 

by severity.  

 

Figure 7: Hemophilia (A) Cases by Severity and Therapy Plans as of 2023 

As noted from the Figure: 

• 75/199 (31% ± 6.34%, CI 95%) severe cases of hemophilia (A) are on demand plans. 

• (10 + 11)/21 (100%) severe with inhibitors hemophilia (A) patients are on either bypassing or 

biological agents. 

The incidents of Jordanian hemophilia (A) male patients with respect to the total Jordanian male births 

for the last 22 years (2000 – 2022) is shown in table 7. Jordanian Male birth statistics are taken from 

Jordan Department of Statistics online data bank [8,9]. 

Despite the average rate of approximately 1.0 per 10,000 Jordanian Male Births depicted in table 7 for 

the period 2000-2022, the pattern exhibits inconsistency over these years, as indicated by the whisker 
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box and control charts displayed in figures 8 and 9 (ranging from 0.7 for Q1 to 1.4 for Q3, with an 

IQR=0.7). 

This could be attributed to various factors, including the absence of a birth screening program in 

Jordan to assess factor levels. Consequently, many patients are diagnosed incidentally when the first 

bleeding occurs due to events like trauma, spontaneous incidents, or when the patient undergoes 

early medical interventions such as circumcision, dental work, or surgery. Unfortunately, there is 

limited available data regarding the diagnostic process, particularly due to the restricted availability 

of factor VIII assay kits, which are only accessible in specific labs within the Ministry of Health and 

Royal Medical Services. In numerous instances, patients are diagnosed in other facilities, primarily in 

university hospital labs. 

 

Figure 8: Incidents of Male Patient with Hemophilia (A) Whisker Box Analysis for the Period 2000 – 2022 

 

Figure 9: Annual Incidents of Jordanian Male Patient with Hemophilia (A) for the Period 2000 - 2022 
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Table 7: Jordanian Male Births vs. Jordanian Male Patients with Hemophilia (A) for the Period 2000 - 2022 
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6. Methodology and Data Collection 

To better understand the burden of hemophilia (A) in Jordan and the disease effect on the patient’s 

quality of life, (HDA) electronic registries were utilized. HDA stands for Health Data Analytics, a 

platform for big data warehousing, statistical, BI, and AI tools that is built on top of Hakeem database 

to aggregate and analyze data found in Hakeem database with other sources.  

In HDA, a unique case file is created for each patient with a coagulation factor deficiency. This is done 

through the following data lineage activities as illustrated in figure 10: 

1- A suspect list was extracted from Hakeem database if the patient: 

a. Was diagnosed with one of the coagulation factor deficiencies (using the provider 

narrative text, ICD9 or ICD10), 

b. Received factor medications, 

c. Has low levels of factor assay in his/her laboratory tests, 

d. Found in external resources that are imported from the clinic’s logs, 

e. Or, registered at the Jordanian Hemophilia Society. 

2- The files were then reviewed to merge the duplicates and to confirm with the hematology 

departments at Ministry of Health and Royal Medical Services for clinical indications and 

evidence of the coagulation factor deficiency. Some patients are simply automatically 

confirmed if strong evidence of the coagulation factor deficiency was available in their files 

such as bleeding events, confirmation notes by multiple hematologists, regular plans for factor 

concentrates, multiple confirmed factor level tests, etc. 

3- A link to the medical records from all facilities within the Ministry of Health and Royal Medical 

Services is created. 

4- Finally, facility related information is extracted, and summarization models are created to be 

used for burden analysis. 

 

Figure 10: HDA Data Collection Process for Hemophilia Patients 
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The creation of the suspect list is essential such that in the likelihood of miscoding the disease other 

clinical indications are used to increase the sensitivity of capturing all hemophilia patients. 

Fortunately, hemophilia has specific clinical indications that are easy to track from the pharmacy or 

lab if available, accordingly a status of review was automatically assigned to each file such that: 

A- Confirmed: patients had indications collected from the suspect list and confirmed by one of 

the known hemophilia centers in Ministry of Health or Royal Medical Services. 

B- HDA: confirmed automatically when patients had multiple indications collected from the 

suspect list but unknown to any of the known hemophilia centers in Ministry of Health or 

Royal Medical Services, the patient may be treated in peripheral hospitals. 

C- New: patients collected from the suspect list but not reviewed yet, examples: suspected or 

diagnosed by a surgeon, emergency physicians or dentists without being referred to a 

hematologist, only one low factor level test that is not repeated or confirmed. Nothing can be 

done to these patients except to wait for them to visit back the healthcare facility for re-

evaluation. 

 

Figure 11: Unique Hemophilia (A) Patients by Status of Review as of 2023 

For this report, our goal is to describe the burden of hemophilia (A) disease in terms of healthcare 

utilization in contrast to the benefits gained for managing and controlling complications, as well as the 

long-term impact on patients' lives. This exercise aims to establish a baseline for justifying the burden 

in terms of equity, justice, and fairness to the patients. Therefore, the burden and impact will primarily 

be reflected in healthcare utilization metrics, such as bed days occupied, outpatient visits, emergency 

visits, surgeries, and medications. Additionally, the impact will be evident in events directly related to 

inadequate disease management, including swelling, redness, bruising, bleeding, hemarthrosis, 

hematomas, and pain." 

Throughout this report:  

A. 95% confidence levels for proportions intervals were calculated based on the Wilson score 

interval without continuity. 

B. Chi-Square-Tests or T-Tests were used to compare any two samples of observations. 

C. One standard deviation for Whisker Box calculations. 

D. Due to lack of costing data in Jordan public sector, costing calculations were done as follows: 

a. Interventions and procedures: it was based on the price paid by the patient (10%), 

based on insurance pricing lists, added to the percentage of support paid by the 

government (90%). 
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b. Medications: it was based on the average price of medication times the quantity 

dispensed. 

c. Bed Days: it was based on an average cost of bed day estimated by the subject matter 

experts (around 200 JODs per bed day). 

d. Out visit consultation: it was based on an average cost of consultation + administrative 

cost estimated by the subject matter experts (around 50 JODs per visit). 

e. Emergency consultation: it was based on an average cost of consultation + 

administrative cost estimated by the subject matter experts (around 75 JODs per 

visit). 

E. Severity of hemophilia (if not defined by the specialists) was considered severe if the factor 

deficiency was less than 1%, regular factor VIII replacement plans were in high dosages, or 

more than 3 bleeds per 3 months in the patient’s history was reported. Moderate if the factor 

level was less than 5% but more than 1% and mild if the factor was more than 5 but less than 

50. 

F. Regardless of the Bethesda unit (BU), any patient with inhibitors was labeled as an “inhibitor”. 

If no information indicated the development of inhibitors or if the Bethesda units (BU) were 

zero, the patient was labeled as a “non-inhibitor”. 

G. Plans were based on the regimen of medication therapy (if not explicitly reported by the 

physicians):  

a. On-demand if the patient didn’t have regular prescriptions for either prophylaxis or 

home therapies and rather was only treated when needed for a certain bleeding event 

or medical procedures. This is the default plan to be set for any patient initially. 

b. Regular was set for patients with regular prescriptions (prophylaxis or home therapy).  

c. Bypassing was used for patients with inhibitors on factor VII as a bypassing agent. 

d. Biological was used for patients on new technologies such as biological agents. 
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7. Discussion (Burden in Jordan)  

7.1 Healthcare Services 

Healthcare services were extracted from the inpatient, outpatient, emergency, and surgery settings 

in all hospitals implementing Hakeem for the specific hemophilia (A) records listed in the registry for 

the period 2017 – 2023. A summary of these services can be seen in figure 12. 

 

Figure 12: Hemophilia (A) Patients Healthcare Services for the Period 2017 - 2023 

Further more, the following observations were noted for each service: 

Hospital Admissions: 

• 283 patients with hemophilia (A) were admitted between 2017 – 2023 for a total of 4,368 

admissions, during which they spent 9,715 bed days hospitalized. 

• 93.15% of these admissions occurred in Ministry of Health hospitals. 

• 31.89% of the patients were pediatrics (under 15 years old). 

• The annual average per patient ranged from 4 – 7 admissions, with approximately 84% of 

these admissions being for severe cases. 

Outpatient Department Visits: 

• 283 patients with hemophilia (A) visited the outpatient departments between 2017 – 2023 for 

a total of 13,126 visits. 

• 99.69% of these visits occurred in Ministry of Health hospitals. 

• 39.53% of the patients were pediatrics (under 15 years old). 
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• The annual average per patient ranged from 7 – 16 visits, with around 83.93% of these visits 

being for severe hemophilia (A) cases.  

Emergency Department Visits: 

• 262 hemophilia (A) patients visited the emergency departments between 2017 – 2023 for a 

total of 3,874 visits. 

• 97.91% of these visits occurred in Ministry of Health hospitals. 

• 39.78 of the patients were pediatric (under 15 years old). 

• The annual average per patient ranged from 4 – 8 emergency visits, with approximately 

78.27% of these visits being for severe hemophilia (A) cases. 

Surgeries: 

• 50 patients with hemophilia (A) underwent 92 surgeries between 2017 – 2023. 

• 39.13% of these surgeries took place in Ministry of Health hospitals. 

• 54.35% of the patients undergoing surgeries were pediatric (under 15 years old) 

• The annual average per patient ranged from 1 – 3 surgeries, with around 66.67% of these 

surgeries being for severe hemophilia (A) cases.4 

Ministry of Health hospitals experienced higher occupancy in admissions (93.15%), outpatient visits 

(99.69%), and emergency visits (97.91%), whereas Royal Medical Services hospitals had a slightly 

higher occupancy in surgeries (60.87%). 

 

Figure 13: Hemophilia (A) Patients Healthcare Services for the Period 2017 - 2023 
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Figure 13 illustrates the utilization of services by adults compared to pediatric patients. Over the years, 

adult patients have utilized services significantly more than pediatric patients, as indicated by a p-

value of 0.0043 from a two-tailed t-test comparing service utilization counts between adults and 

pediatrics. In 2023, the average number of services per adult patient was 18.02, compared to 15.44 

services per pediatric patient. This highlights the importance of early detection and management for 

pediatric patients to prevent future complications. 

Table 8 shows all services utilizations (admissions, out visits, emergencies, and surgeries) per year and 

severity:  

 

Table 8: Services Provided for Hemophilia (A) Patients by Year and Severity for the Period 2017 - 2023 

Key points to be noted in the data from table 8 are as follows: 

• There was a decrease in utilization during the COVID-19 pandemic in 2020. 

• The utilization of healthcare services for hemophilia (A) patients with inhibitors was not as 

high as anticipated in Ministry of Health and Royal Medical Services hospitals. This could be 

attributed to two factors: 

a. The number of patients with inhibitors is relatively low, being: 

i. 21/377 (5.57% ±2.86%, CI 95%) with respect to all hemophilia (A) patients. 

ii. 21/199 (10.55% ±4.63%, CI 95%) with respect to severe hemophilia (A) 

patients.  

b. Factor VII supplies, which are used as a bypassing agent for patients with inhibitors, 

were limited in both Ministry of Health and Royal Medical Services hospitals.  

c. Many patients were referred to university hospitals for follow-up and interventions 

once they developed inhibitors. 

 



 
Leveraging Data Science to Uncover Hemophilia Care in Jordan from the Hakeem Database 

 

27 | P a g e

 
  

Figure 14 shows the average services vs. standard deviation of services per patient by severity. The 

graph illustrates that, as anticipated, there is a low average of services and standard deviation for mild 

and moderate patients. Conversely, the severe hemophilia (A) patients exhibited the highest average 

utilization, but with a high standard deviation, indicating a significant variance in the services provided 

to patients in this severity group. It is important to note that patients with inhibitors, especially those 

with high titers, are predominantly referred to university hospitals.  

 

Figure 14: Average and Standard Deviation of Services per Hemophiliac (A) by Severity for the Period 2017 - 2023 

Table 9 shows the top 10 treating specialties by service: 

 

Table 9: Top 10 Treating Specialties for Hemophilia (A) Patients for the Period 2017 - 2023 

The relevant medical specialties, apart from the internal medicine sub-sections, include dentistry, 

orthopedics, rehabilitation, and general surgery. Despite their prominence, these specialties 

contribute to a relatively low percentage of the overall treatment. Early management of arthropathy 

and consistent follow-ups with healthcare providers, particularly in rehabilitation and physiotherapy, 

would enhance the durability of joint functions and help delay potential movement limitations or 

other complications. However, accessibility to such specialized services is essential. Unfortunately, 

these services are only available in limited tertiary hospitals located far from patients' residences. In 

Amman, where most treating specialties are available, there are 212/377 (56.23% ±4.94%, CI 95%) 

hemophilia (A) patients, leaving the remaining patients required to travel to access the specialized 

treatment needed for their disease management plans. 
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This revision clarifies that there are other patients who need to travel for treatment and improves the 

flow of the sentence. 

7.2 Surgical Intervention 

The type of surgeries done in Royal Medical Services vs. the ones done in Ministry of Health for 

hemophilia (A) patients during the years 2017 – 2023 are shown in table 10: 

 

Table 10: Ministry of Health Surgeries (Left) vs Royal Medical Services Surgeries (Right) for the Period 2017 – 2023 

As indicated by figure 15, the estimated cost of 62 surgeries for severe hemophilia (A) patients was 

approximately 102,525 JODs. Since Hakeem did not include financial data in this report, the cost 

estimates were derived from insurance price estimations. These amounts do not cover other services 

and interventions provided to the patient during their hospitalization period while undergoing 

surgery. For example, the "Total Knee Arthropathy (TKA)" operation done for one of the patients in 

2020, as extracted from Hakeem database, involved approximately 36 days of hospitalization, with 

around 2 weeks of preparations before the surgery to regulate factor VIII level, during which the 

patient received approximately 114,000 IUs. Subsequently, the patient spent the remaining period 

recovering. Additionally, the patient underwent 5 x-rays, 1 CT scan, and 1 ultrasound for the knee, 

along with nearly daily chemistry and hematology lab tests, as well as the regular use of painkillers 

and prophylactic antibiotics. These additional services must be considered when estimating the 

complete cost of the surgery package. 
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Figure 15: Surgeries and Estimated Cost of Surgeries by Severity for Hemophilia (A) Patients for the Period 2017 – 2023 
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7.3 Medication 

A summary of the medications consumption for hemophilia (A) management between 2017 – 2023: 

General Medication Consumption: 

• Approximately 300,602 “units per dose” of various medications were prescribed for 346 

patients with hemophilia (A) through 26,181 electronic prescriptions in both outpatient and 

inpatient settings. 

• 75.26% of these prescriptions were in Ministry of Health hospitals 

• 6.24% of the patients being under 15 years old. 

• The annual average per patient ranged from 132 – 203 “units per dose”, and around 39.1% of 

these medications were for severe hemophilia (A) cases. 

Factor VIII Medication Consumption in Both Outpatient and Inpatient Settings: 

• Approximately 114,339 “units per dose” and 52,298,000 IU of Factor VIII were prescribed for 

296 hemophilia (A) patients through 16,452 electronic prescriptions in both outpatient and 

inpatient settings. 

• 52.4% of these prescriptions were in Ministry of Health hospitals. 

• 27.86% of the patients being under 15 years old. 

• The annual average “unit per does” per patient ranged from 19,720 IU – 53,330 IU, and around 

86.31% of these medications were for severe hemophilia (A) cases. 

Factor VIII Medication Consumption in Outpatient Settings: 

• Approximately 83,783 “units per dose” and 37,637,000 IU of Factor VIII were prescribed for 

243 hemophilia (A) patients through 12,198 outpatient electronic prescriptions. 

• 35.22% of these prescriptions were in Ministry of Health hospitals. 

• 32.03% of the patients being under 15 years old. 

• The annual average per patient ranged from 17.15 IU – 44.61 IU, and around 85.6% of these 

medications were for severe hemophilia (A) cases. 

Factor VIII Medication Consumption in Inpatient Settings: 

• Approximately 30,556 “units per dose” and 14,661,000 IU of Factor VIII were prescribed for 

187 hemophilia (A) patients through 4,254 inpatient electronic prescriptions. 

• 96.5% of these prescriptions were in Ministry of Health hospitals. 

• 17.15% of the patients being under 15 years old. 

• The annual average per patient ranged from 16,900 IU – 44,340 IU, and around 88.13% of 

these medications were for severe hemophilia (A) cases. 

Factor VII Medication Consumption: 

• Approximately 841 “units per dose” and 1,677 mg of Factor VII were prescribed for 21 

hemophilia (A) patients through 222 electronic prescriptions in both outpatient and inpatient 

settings. 

• 88.25% of these prescriptions were in Ministry of Health hospitals. 

• 26.67% of the patients being under 15 years old. 



 
Leveraging Data Science to Uncover Hemophilia Care in Jordan from the Hakeem Database 

 

31 | P a g e

 
  

• The annual average per patient ranged from 16 mg – 61.30 mg, and around 99% of these 

medications were for severe hemophilia (A) patients of which 88.94% with inhihibitors . 

Here are some noteworthy findings from the above summary: 

• Despite Royal Medical Services having approximately 82 patients with hemophilia (A) and 

Ministry of Health having 291 hemophilia (A) patients, 64.78% of the total units of factor VIII 

prescribed as outpatient were in Royal Medical Services hospitals. 

• Approximately 37,637,000 IU were consumed as outpatient prescriptions, while only 
14,661,000 IU were consumed in inpatient prescriptions, indicating a shift towards 
prophylaxis and home therapy, as detailed in figure 16. 

 

Figure 16: Total Units Consumed of Factor VIII as Outpatient Prescriptions for the Period 2017 – 2023 

The cost of factor VIII vs. factor VII prescribed during the period 2017 – 2023, categorized by severity, 

is depicted in Figure 16. The figure highlights a significant increase in cost per patient for factor VII 

compared to factor VIII. For instance, in 2023, 154 patients with severe hemophilia (A) on factor VIII 

incurred approximately 848 thousand JODs in costs, whereas only 6 severe cases of Hemophilia (A) 

on factor VII incurred around 221 thousand JODs. This represents a ratio of 5.5:36.8, indicating an 

increase of nearly 6.7 times. 
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Figure 17: Cost of Coagulation Factors Prescribed for Hemophilia (A) Patients by Severity and Year for the Period 2017 – 

2023 

Other than the coagulation factors, the most frequently prescribed medications included those for 

arrhythmia and hypertension, pain control, seizures, gastric issues, infections, COPD, nutritional 

supplements, diabetes, and anti-inflammatory medications, as depicted in Figure 18. 

 

Figure 18: Prescribed Medications for Hemophilia (A) Patients by Indication for the Period 2017 – 2023 
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7.4 Bleeds 

Within Hakeem systems, a general-purpose hematology eForm is utilized to document clinical findings 

for all hematology and oncology patients. Consequently, extracting detailed information specifically 

related to complications of hemophilia (A) posed challenges. As a result, we opted to focus on the year 

2022 as a smaller study sample to comprehend various complaints that could arise in hemophilia (A) 

patients. These were categorized as events such as bleeds, hematoma, hemarthrosis, as well as other 

occurrences including swellings, pain, bruises, tenderness, etc. 

We identified approximately 1,466 events encountered by 178 patients with hemophilia (A), with an 

average age of 12 years old, and an average of 10 events per severe case of hemophilia (A). These 

events affected around 57 different body parts, with the knees, elbows, and ankles being the top three 

affected areas: 

• 426/1,466 (29% ±2.3%, CI 95%) events affected the knees 

• 250/1,466 (17% ±1.9%, CI 95%) events affected the elbows 

• 226/1,466 (16% ±1.8%, CI 95%) events affected the ankles 

Unfortunately, insufficient information was available to summarize these events by their causes. 

However, a few physicians reported occurrences of spontaneous bleeds, trauma, injuries, medical 

procedures, medication administration, and circumcision. A summary of these events is presented in 

Figure 19. 

 

Figure 19: Total Events Encountered by Hemophilia (A) Patients by Affected Body Part and Severity in 2022 
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7.5 Insights 

In 2022, we compiled comprehensive data for 362 hemophilia (A) patients born before 2022. The 

resulting summary by severity is presented in Table 11. On average, severe patients encountered 

approximately 3 events and 1 bleed. The average cost of their coagulation factors was around 7,058 

JOD with an average overall healthcare utilization of approximately 1,705 JOD. 

 

Table 11: Summary of Healthcare Services for Hemophilia (A) Patients by Severity in 2022 

Figure 20 shows number of hemophilia (A) patients categorized by number of events and severity. 

 

Figure 20: Events and Bleeds per Hemophilia (A) Patients by Severity in 2022 

The figure illustrates that out of 192 patients born before 2022, with severe hemophilia (A), 66 

individuals (35% ±6.7%, CI 95%) experienced more than 5 events or bleeds in 2022, as follows: 

• 22 severe hemophilia (A) patients experienced more than 5 bleeds in 2022 

• 44 severe hemophilia (A) patients experienced more than 5 events in 2022 

• 126 severe hemophilia (A) patients experienced less than 5 events in 2022 

Using the summary data we generated, we computed the Hospital Free Days Yearly percentage 

(HFRY%); the underlying concept of this percentage is straightforward: A healthy patient does not 

require healthcare services (inpatient, outpatient, or emergency). Therefore, the annual hospital free 

days for a perfectly healthy individual are 365. Any day a patient was either admitted to the hospital 

or visited the outpatient or emergency departments in any healthcare facility for treatment will be 

subtracted from these annual healthy days. This is calculated by the following formula: 

(365 – [Bed Days + Outpatient visits + Emergency Visits] / 365) * 100% 

 

The underlying concept we seek to elucidate is that effective disease management protocols typically 

aim to reduce the necessity for reactive care. Therefore, the greater the investment in preventive 

measures, the more favorable the outcomes on the patient's health status, which is expected to 

manifest in reduced healthcare utilization. To this end, our objective was to limit a patient's time spent 
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in a hospital to less than 10% of their life, equating to a maximum of 36 days spent on healthcare 

services. 35/362 (10% ±3.1%, CI 95%) patients spent more than 36 days in healthcare settings during 

the year 2022. 

As we wrap up this report, the primary objective remains evident: to advance disease management. 

The key focus continues to be improving the quality of life and reducing hospitalization days. 
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