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Background: In China, there were over 65,000 hemophilia patients according to estimations requiring overall description. However, 
former Chinese studies related to hemophilia were based on data of relatively small sample size from single-center or selected multi- 
centers in specific areas.
Objective: This study is aimed to provide an overview of patients with hemophilia in China and basic information for optimized 
hemophilia care and policy decisions in the future.
Methods: We cooperated with the biggest patient organization of hemophilia in China, Hemophilia Home, got access to over ten 
thousand registered patients with hemophilia and conducted a national representative online survey in 2021. Descriptive statistics were 
conducted to describe the mean and standard deviation for continuous variables and numbers and proportions for categorical variables.
Results: Nine hundred and fifty patients with hemophilia aged 0–71 years were included in our analysis and divided into 538 children 
and 412 adults. Compared to international research, consistent results were found regarding the proportions of hemophilia types and 
hemophilia severity, while Chinese patients had less opportunity to receive the formal education and the lower rate to be employed or 
married. Although children with hemophilia had higher household income, timely treatment, and more prophylaxis treatment leading 
to better clinical outcomes and higher HRQoL than adults, there were still more annual bleeds, chronic pains, and lower EQ-VAS 
scores especially in adults than in other countries.
Conclusions and Recommendation: Our findings suggest the urgency for promoting hemophilia care and improving the social 
adaptation of hemophilia patients in China.
Keywords: hemophilia, treatment, clinical outcomes, health-related quality of life, China

Introduction
Hemophilia is a rare disease, which is X chromosome-linked bleeding disorder with missing or defective clotting factor.1 

It causes spontaneous bleeding, pain, target joints or arthropathy, limitation of mobility or even disability, and even life- 
threatening intracranial hemorrhages.2 To minimize the adverse effects of hemophilia on patients’ physical well-being 
and quality of life, it is beneficial to provide lifelong care and ensure regular infusion of clotting factors.3 To further 
improve patient care, real-world data on demographics, diseases, treatment, health status, and so on are required to 
provide information for comprehensive understanding.

In China, a large country with a 1.41 billion population, it was estimated that there were over 65,000 hemophilia 
patients.4 China has been striving to improve hemophilia care for the past 40 years. The Hemophilia Treatment Center 
Collaborative Network of China has been formed gradually, beginning with the establishment of the national Hemophilia 
Cooperative group in 1985. Currently, a collaborative network across the country with 115 hemophilia treatment centers 
and six core hemophilia treatment centers is being developed to deliver timely diagnosis and standard care for the local 
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patients.4 Additionally, Chinese guidelines on the treatment of hemophilia are published and renewed continually by the 
Chinese Society of Hematology Thrombus and Hemostasis Group and Chinese Hemophilia Cooperative Group to 
provide basic principles for clinical practice.5 Furthermore, to provoke awareness of the rare disease in 2018 hemophilia 
was listed as one of the first 121 rare diseases of the National Rare Disease in China. At the same time, to reduce the cost 
of treatment in 2019 the Basic Health Insurance expand coverage for hemophilia patients by reimbursing recombinant 
human clotting factor.6,7

Former Chinese studies related to hemophilia mainly focused on its epidemiology, diagnosis, and treatment based on 
data of relatively small sample size from single-center or selected multi-centers in specific areas.7–13 Recently, scholars 
pay attention to the clinical outcomes and health-related quality of (HRQoL) among Chinese patients.9,14–17 

Nevertheless, the national studies mostly describe the progression of building networks, registry systems, and treatment 
centers in China.4,8,18 Scant evidence on the general status of hemophilia patients in mainland China, and these two 
studies are only limited to adults or shed light on specific types of hemophilia patients rather than all the hemophilia 
patients.19,20 There is an urgent need to describe the landscape of the whole hemophilia population in China, based on 
national representatives and a relatively big sample with patients’ self-reported real-world data, to reflect and update the 
overall status of their demographics, diseases, treatment, and health status.

The aim of this study is to comprehensively describe the current status of hemophilia patients in China based on 
patients’ self-reported real-world data from a national survey, including their demographics, socioeconomic status, 
hemophilia history and comorbidities, treatment, clinical outcomes, and HRQoL. Our study provides basic information 
on hemophilia patients in China for optimized hemophilia care and policy decisions in the future.

Materials and Methods
Study Design and Data Collection
A national representative, online survey was conducted in 2021 across mainland China. The questionnaire contained 
individual information on demographic (age, regional location, etc.), socioeconomic status (marital status, family income, 
employment status, education level, etc.), disease history (hemophilia and other comorbidities), treatment (first diagnosis 
and treatment age, and treatment regimens), clinical outcomes (bleedings, target joint, chronic and acute pain and 
disability) and HRQoL.

The largest patient organization of hemophilia in China, Hemophilia Home, provided support to get access to 
over ten thousand registered patients with hemophilia. Hemophilia Home is a dedicated organization established in 
2012, providing education, resources, and support for hemophilia patients and their families. Hemophilia Home 
offers information on disease management, organizes community gatherings, and advocates for better healthcare and 
social support, and improves the quality of life for patients and empowers them through education, community 
engagement, and consulting services. Hemophilia Home has independently developed a user-friendly mobile 
application (APP) called “Hemophilia Home” to help patients and their families conveniently record information 
related to bleeding episodes, treatments, medical visits, and medication expenses. The app also provides quick 
access to the latest treatment options, healthcare policies, drug availability, and charitable support programs, 
ensuring easy access to important knowledge for patients. In our study, through Hemophilia Home’s APP, the target 
patients were sampled and invited with the invitation letter. After giving informed consent, the patients completed 
the questionnaire online. Children with hemophilia who were unable to read or understand were asked to finish the 
survey by their parents.

The study protocol was proved by the Institutional Review Board Ethics Committee of Fudan University approved 
(Ref no.: IRB#2022-02-0951).

Eligibility Criteria
The inclusion criteria for analysis in this study were (i) patients diagnosed with hemophilia with or without inhibitor, (ii) 
patients without cognitive impairments, (iii) patients who gave full informed consent, and (iv) Chinese.
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Hemophilia Severity and Comorbidities
The severity of hemophilia was divided into three categories by factor VIII or factor IX level: (i) mild: factor level over 
between 6% and 40%; (ii) moderate: factor level between 1% and 5%; (iii) severe: factor level less than 1%. 
Comorbidities included infectious blood diseases such as hepatitis A, B, and C, HIV, etc. Body mass index (BMI) was 
calculated by the patient’s height and weight with overweight or obese with the classification of underweight 
(BMI<18.5 kg/m2), normal (18.5 kg/m2≤BMI≤23.9 kg/m2), overweight or obese (BMI≥23.9 kg/m2) in China.

Clinical Outcomes
Based on related definitions and standards in Chinese guidelines on the treatment of hemophilia (version 2020),5 the 
respondents were guided and reported their clinical outcomes. Annual bleeds and target joints were self-reported, and 
disability was determined as statutory disabled patients with a legal certificate. Chronic pain and acute pain due to 
hemophilia were classified into five levels by the frequency of occurrence: (i) never: 0% of the time; (ii) occasionally: 
≤25% of the time; (iii) sometimes: 25–50% of the time; (iv) frequently: 50–75% of the time; (v) always: >75% of the time.

HRQoL
A widely used generic instrument of HRQoL, the five-level EuroQol five-dimensional (EQ-5D-5L), was embedded in the 
questionnaire. The EQ-5D-5L questionnaire consisted of two parts: EQ-5D-5L index utility score and visual analogue 
scale (EQ-VAS). The EQ-5D-5L index utility score was calculated by the scores of five dimensions: mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression ranging from −0.391 to 1 in the Chinese value set.21 EQ-VAS 
indicated the patient’s health status from the worst to the best (from 0 to 100).

Statistical Analysis
Descriptive statistics were conducted to describe the mean and standard deviation for continuous variables and numbers 
and proportions for categorical variables. Fisher’s exact test was employed to compare the difference between two groups 
with the significance level of 0.05 (two-tailed). All the analyses were performed using the Statistics Data Analysis 
(STATA) software version 15.1 (StataCorp LLC, College Station, TX, USA).

Results
Demographics
Totally, 950 patients with hemophilia aged 0–71 years were included in our analysis, and the self-reported results of 
questionnaires were collected, and all of them were male. Among patients without inhibitors, 684 were hemophilia 
A (HA) and 149 were hemophilia B (HB). Other 117 patients had inhibitors. The characteristics among patients with 
hemophilia in China are shown in Table1; 538 respondents were children aged 0 to 17 years old, and 412 respondents 
were adults aged 18 to 71 years old. The mean age of the children group and the adult group were 7.21 and 33.14 years, 
respectively. Generally, China is divided into three regions based on geographical factors, economic development, and 
cultural customs and 47%, 26%, and 27% of children and 37%, 36%, and 27% of adults lived in the East, Mild, and West 
area, respectively.

Socioeconomic Status
About 16% of adults were married. In 2020, the average disposable annual income of urban households in China was 
$6355 US dollars converted by the annual average rate ($1 US dollar =¥6.8974 RMB). In the children group, 56% of 
their households had higher disposable annual income than the average. About 36% of adults had higher disposable 
annual household income than the average. As for health insurance, China legally implements social health insurance, 
including the mandatory Urban-Rural Resident Basic Medical Insurance for employed individuals and the voluntary 
Urban Employee Basic Medical Insurance for residents. Therefore, while striving to achieve universal healthcare 
coverage, a small portion of the population may still not be covered by social medical insurance, and in our study, the 
insured rate in the group aged 0–17 years was 96% which was similar to the rate of 95%, in the group aged over 18 years.
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About 16%, 10%, and 11% of children received education from secondary school, high school, and college, 
respectively. About 51% adult patients never received education from schools including the elementary level. Over 
half of adults (51%) with hemophilia did not receive formal education and 8% of them completed college. Most of the 
children were still students, and the other 2 of them were over 16 years old and employed. Among the adults, 51% were 
unemployed, and 35% had full-time or part-time jobs.

Hemophilia History and Comorbidities
In the group aged 0–17 years, 70% of them were HA without inhibitors, and 15% of them were HB without inhibitors. In 
the group aged over 18 years, 75% of them were HA without inhibitors, and 16% of them were HB without inhibitors. 
About 15% of children (14% HA and 1% HB) and 9% of adults (8% HA and 1% HB) had inhibitors. The proportions of 
moderate and severe hemophilia patients were 31% and 67% in children and 30% and 66% in adults.

Table 1 Characteristics Among Patients with Hemophilia in China

Variables, N (%) Age 0–17 Years 
(N=538)

Age over 18 Years 
(N=412)

Chi2 P value

Age in years, mean (SD) 7.21 (4.50) 33.14 (10.22)

Regional location 14.06 0.001

East area 256 (47%) 152 (37%)
Mid area 138 (26%) 147 (36%)

West area 144 (27%) 113 (27%)

Married 0 (100%) 67 (16%) 10.74 0.013
Household income > average 
disposable annual income

301 (56%) 148 (36%) 37.87 <0.001

Health insurance 514 (96%) 393 (95%) 0.44 0.506

Employment status 451.42 <0.001

Student 536 (99%) 50 (12%)
Employed 2 (1%) 146 (35%)

Unemployed 0 (0%) 210 (51%)

Retired 0 (0%) 6 (1%)
Education level 7.98 0.009

No formal education 287 (53%) 212 (51%)

Elementary school 53 (10%) 52 (13%)
Secondary school 87 (16%) 85 (21%)

High school 52 (10%) 30 (7%)

College and above 59 (11%) 33 (8%)
Hemophilia type 0.09 0.753

A without inhibitors 377 (70%) 307 (75%)

B without inhibitors 83 (15%) 66 (16%)
A with inhibitors 75 (14%) 36 (8%)

B with inhibitors 3 (1%) 3 (1%)

Hemophilia severity 4.47 0.107
Mild 8 (1%) 16 (4%)

Moderate 167 (31%) 125 (30%)

Severe 363 (67%) 271 (66%)
Infectious blood disease 26 (5%) 94 (22%) 68.61 <0.001

BMI* 77.51 <0.001

Underweight 234 (43%) 72 (17%)
Normal 215 (40%) 210 (51%)

Overweight or obese 89 (17%) 130 (32%)

Notes: *BMI, Body mass index, with underweight (BMI<18.5 kg/m2), normal (18.5 kg/m2≤BMI≤23.9 kg/m2), overweight or obese 
(BMI≥23.9 kg/m2) in China. SD, standard deviation.
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About 5% of children and 22% of adults were infected by related blood diseases. The BMI showed that 17% of 
children and 32% of adults were overweight or obese, 43% of children and 17% of adults were underweight, and 40% 
and 51% of the two groups had normal BMI.

Treatment
Treatment among patients with hemophilia in China is shown in Table 2 The children tended to be first diagnosed at an 
earlier age (mean = 1.46) than the adults (mean = 8.47). The mean age at diagnosis was 4.12, 1.66, and 1.30, respectively, 
for mild, moderate and severe patients among children and 11.30, 8.18, and 7.18, respectively, for mild, moderate and 
severe patients among adults.

Children are also more likely to receive treatment sooner at an average age of 2.13, whereas the first treatment age of 
adults was 13.32 years old. The children also had a shorter time period between the first diagnosis and the first treatment, 
and on average they started treatment in the same year after being diagnosed. It took 5.10 years on average for adults to 
begin their first treatment after the first diagnosis.

Among patients without inhibitors, 54% of 460 children and 82% of 373 adults self-reported they were receiving on- 
demand treatment. The children (46%) were more likely to receive prophylaxis treatment than the adults (18%). Among 
patients with inhibitors, 29% of 78 children and 3% of 39 adults underwent immune tolerance induction (ITI) treatment.

Clinical Outcomes
As shown in Table 3, the children with hemophilia gained better clinical outcomes. Children had with fewer mean annual 
bleeds and lower annual mean bleed rate (32.93 and 2.81%, respectively) than in adults (51.92 and 4.54%, respectively). 

Table 2 Treatment Among Patients with Hemophilia in China

Variables Age 0–17 Years 
(N=538)

Age over 18 Years 
(N=412)

Chi2 P value

First diagnosis age in years, mean (SD) 1.46 (1.69) 8.47 (9.47) 293.75 <0.001

First treatment age in years, mean (SD) 2.13 (2.62) 13.32 (11.47) 404.16 <0.001
Years between first diagnosis and first treatment, mean (SD) 0.74 (2.15) 5.10 (8.06) 161.18 <0.001

Treatment regimens among patients without inhibitors, N (%) 460 (100%) 373 (100%) 106.96 <0.001

On-demand treatment 250 (54%) 306 (82%)
Prophylaxis treatment 210 (46%) 67 (18%)

ITI treatment among patients with inhibitors, N (%)* 78 (100%) 39 (100%) 36.84 0.008

Yes 23 (29%) 1 (3%)
No 55 (71%) 38 (97%)

Abbreviations: *ITI, immune tolerance induction; SD, standard deviation.

Table 3 Clinical Outcomes and Health-Related Quality of Life Among Patients with Hemophilia in 
China

Age 0–17Years  
(N=538)

Age over 18 Years  
(N=412)

Chi2 P value

Annual bleeds, mean (SD) 32.93 (59.74) 51.92 (62.54) 139.95 0.018
Annual bleed rate#, mean (SD) 2.81% (4.24%) 4.54% (5.03%) 89.23 <0.001

Target joints, mean (SD) 0.74 (1.49) 5.23 (2.79) 410.80 <0.001

Disability, N (%) 27 (5%) 298 (72%) 469.70 <0.001
EQ-5D, mean (SD)* 0.868 (0.197) 0.584 (0.292) 596.56 <0.001

EQ-VAS, mean (SD) 78.55 (23.07) 59.23 (23.39) 269.27 <0.001

Notes: #3 missing data in children (n=535) and 4 missing data in adults (n=408) when calculating annual bleed rate. 
Abbreviations: *EQ-5D, the EuroQol five-dimensional index; EQ-VAS, the EuroQol five-dimensional visual analogue scale; 
SD, standard deviation.
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There were also lower number of mean target joints in children than adults (0.74 and 5.23 respectively). As a result, 5% 
of children and 72% of adults were disabled.

The occurrence of chronic pain and acute pain is shown in Figure 1. For chronic pain, 31% and 43% of children never 
or occasionally had chronic pain, and 18%, 7%, and 1% of them sometimes, frequently, and always had chronic pain. 
About 4% and 36% of adults never or occasionally had chronic pain, and 34%, 18%, and 8% of them sometimes, 
frequently, and always had chronic pain. For acute pain, 40% and 45% of children never or occasionally had acute pain, 
and 11%, 3%, and 1% of them sometimes, frequently, and always had acute pain. About 21% and 53% of adults never or 
occasionally had acute pain, and 17%, 8%, and 1% of them sometimes, frequently, and always had acute pain.

Health-Related Quality of Life (HRQoL)
The EQ-5D results in Table 3 showed that the mean utility score of children with hemophilia is 0.868 (SD = 0.197), and 
the mean utility score of adults was 0.584 (SD = 0.292). The results of the five dimensions of EQ-5D-5L are shown in 
Figure 2. For children, 47% of them had a different level of pain or discomfort. About 17% and 21% of them had 
a different level of mobility or usual activities. About 11% of children had an extreme problem of self-care, but none of 
them had an extreme problem relating to anxiety or depression. For adults, 87% of them had problems with pain or 
discomfort. About 85% and 78% of them had problems with mobility or usual activities, which were much higher than 
children. There was also a higher proportion of having extreme problem relating to anxiety or depression (5%) in adult. 
About 2% of adults had an extreme problem of self-care which was lower that this in children. The EQ-VAS in the group 
aged 0–17 years was 78.55 on average (SD = 23.07) and in the group aged over 18 years was 59.23 (SD = 23.39).

Figure 1 Self-reported chronic pain and acute pain among patients with hemophilia by age group.

Figure 2 The five dimensions of EQ-5D-5L among patients with hemophilia by age group.
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Discussion
Based on patients’ self-reported real-world data from a national survey, this descriptive study aimed to comprehensively 
reflect the current status of hemophilia patients and newly provide a general profile of their demographics, socioeconomic 
status, hemophilia history and comorbidities, treatment, clinical outcomes, and HRQoL.

Of 950 included patients in our study, 538 were children and 412 were adults, which were evenly distributed in the 
East, Mild, and West area. The proportion of patients with different hemophilia types was consistent with global studies 
with about 70% with HA and 15% with HB without inhibitors in two groups.22–24 The distribution of hemophilia severity 
was also similar in the two groups, and about two-thirds of patients had severe hemophilia like the study result in India.25 

Fewer children were infected by related blood diseases or were overweight or obese than adults. However, overall, the 
infection rate of blood-related diseases is higher among Chinese hemophilia patients, especially for adults who have 
received long-term blood transfusions and had limited access to advanced medical conditions in their younger years. The 
challenges in blood product management have contributed to an increased risk of infection from other diseases among 
hemophilia patients, thereby raising the likelihood of associated health impairments.

Children with hemophilia had higher household income, timely treatment, and more prophylaxis treatment. Almost 
entirely of patients were insured (96% in children vs 95% in adults) due to the universal coverage of social health 
insurance in China. Nevertheless, with the development of the economy and hemophilia care in China in the past 
decades, children possessed more resources such as higher household income than adults. The mean first diagnosis age 
and first treatment age in the group aged 0–17 years were far earlier than in the group aged over 18 years (1.46 and 2.13 
years old in children vs 8.47 and 13.32 years old in adults), and also after first diagnosis children received timely 
treatment within the same year on average. Adults began their first treatment 5.10 years later after their first diagnosis. 
Similarly, it was found in the former Chinese study of HA patients that there was a delay of 8.6 years from the first bleed 
to the first treatment.20 Furthermore, the proportion of children without inhibitors receiving prophylaxis treatment was 
higher than adults (46% in children vs 18% in adults), which was close to the proportion of young hemophilia patients 
aged 18–30 years in America (49%)24,26 and better than other developing countries.27 Children with hemophilia benefit 
from the increased adoption of prophylactic treatment, which leads to improved clinical outcomes and higher health- 
related quality of life.28 Additionally, with the advancement of treatment, earlier diagnosis and more timely intervention 
also contribute to these positive outcomes. As for patients with inhibitors, 29% of children and 3% of adults received ITI 
treatment.

As a result, children with hemophilia gained better clinical outcomes and higher HRQoL than adults but there was 
still room to promote Chinese hemophilia patients’ health status. Children had fewer annual bleeds (32.93 times in 
children vs 51.92 times in adults) and fewer target joints on average (0.74 in children vs 5.23 in adults). However, the 
mean annual bleeds among patients with hemophilia in Russia was 31.08 in all age groups,29 which indicated the urgency 
for the promotion of hemophilia care in adult patients. About 69% of children and 96% of adults had chronic pains, 
which was higher than the proportion of chronic pains among hemophilia patients in Brazil (36%).20 About 60% of 
children and 79% of adults suffered from any level of acute pain. The mean EQ-5D utility scores were higher in the 
group aged 0–17 years with 0.868 than 0.584 in the group aged over 18 years. As the most significantly negatively 
affected dimension with the highest proportion of extreme difficulties reported, self-care is most affected in children 
hemophilia patients, while mobility is most affected in adult hemophilia patients. Additionally, as the dimension most 
widely affected with the highest proportion of difficulties reported at any level, the dimension of pain is most widely 
affected in child hemophilia patients, and in contrast, the dimension of mobility remains the most widely affected for 
adult hemophilia patients. As patients’ age, their lifelong experience of pain leads to a significant increase in their 
tolerance for pain. However, due to delayed treatment, irreversible joint damage and disabilities occur, resulting in an 
increasingly pronounced negative impact on their mobility and functional abilities.30 The mean EQ-VAS scores showed 
the same tendency with 78.55 among children and 59.23 among adults, and the mean EQ-VAS scores among patients in 
all age groups in Russia was 60.9.31

Our results also provoke attention to improving the social adaptation of hemophilia patients. For children, 53% of 
them were lack of formal education even though they were supposed to be students. For adults, 51% of them did not 
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receive formal education. Only 12% of them had full-time or part-time jobs, and 51% of them were unemployed. The 
unemployment rate was far higher than about 22% in America24,26 and 28% in Brazil.23 Additionally, 16% of hemophilia 
patients were married which was lower than the rate reported globally (22%).26 These all indicated the negative impact of 
hemophilia on education, employment, and interpersonal relationships and the necessity of increasing equity and social 
support for patients through multiple approaches.

The limitation of this study should be mentioned. A convenient sampling method was used to include more patients as 
possible. Also, a sample bias may exist because we conducted our survey on patients who registered in Hemophilia Home’s APP.

Conclusion
This study provided an overview of the status of hemophilia patients in China. Based on patients’ self-reported real-world 
data from a national survey, 950 patients’ demographics, socioeconomic status, hemophilia history and comorbidities, 
treatment, clinical outcomes, and HRQoL were comprehensively described. These findings provided basic information 
for related studies. The results emphasized the importance of optimizing hemophilia care such as timely and prophylaxis 
treatment, especially for adults, and the urgency of promoting health status and social adaptiveness for hemophilia 
patients in China.

Data Sharing Statement
The data that support the findings of this study are available from Haemophilia Home but restrictions apply to the 
availability of these data, which were used under license for the current study, and so are not publicly available. Data are, 
however, available from the author, LZ, upon reasonable request and with permission of Haemophilia Home.
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