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ABSTRACT

Hemophilia patients have a reduced cardiovascular mortality, which may be the result of a lifelong 

defi ciency of factor VIII or IX. On the other hand, the prevalence of risk factors may differ in these 

chronically ill patients compared to the general population. 

The prevalence of risk factors and expected risk of cardiovascular disease was compared 

in hemophilia patients and healthy controls. In adult hemophilia A and B patients, body mass 

index, blood pressure, cholesterol levels and fasting glucose levels were measured and compared 

to healthy age-matched males. The expected risk of mortality due to cardiovascular disease was 

calculated using a European risk prediction algorithm (SCORE). 

Hundred hemophilia A and B patients and 200 healthy controls were analysed. The mean age 

of the patients was 47 years (range 18-83). The number of hemophiliacs with hyperglycemia (24%) 

and hypertension (51%) was higher than in the controls (p-values 0.001 and 0.03, respectively). 

The mean LDL cholesterol level in cases was lower than the controls (3.02 mmol/L (0.69-6.57) and 

3.60 mmol/L (1.68-5.95), respectively, p < 0.001). Fewer cases had increased LDL levels (p=0.045). 

No difference was found in the ten-year cardiovascular mortality risk >10% between cases and 

controls (12% and 7% respectively, p = 0.18). 

The prevalence of risk factors and expected risk of cardiovascular disease in hemophilia patients 

is comparable to the general population. This strengthens the hypothesis that hypocoagulability 

may reduce cardiovascular mortality in hemophilia patients.
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INTRODUCTION

The concept of risk factors for cardiovascular disease has been well established. Besides classical 

risk factors such as hypertension (1,2), hypercholesterolemia (3), smoking (4), diabetes mellitus 

(5) and obesity, (6) a prothrombotic state may also play a role in the development of fatal and non-

fatal cardiovascular events. Increased levels of fi brinogen (7), von Willebrand factor (VWF) (8) and 

factor VIII levels (9,10) have all been associated with an increased risk of cardiovascular disease. 

As there is increasing evidence that a hypercoagulable state is associated with arterial disease, 

the opposite may also hold true. Individuals with an inherited coagulation defi ciency, as is the 

case in hemophilia patients, have a decreased mortality due to cardiovascular disease (11-13). In a 

survey among all hemophilia patients in the Netherlands, the standardized mortality ratio (SMR) 

for cardiovascular mortality was 0.2 (95% CI 0.0-1.1) between 1973 and 1986 (11). Following this 

same cohort, the SMR was 0.5 (0.2-1.1) between 1992 and 2001 [14]. In 2007, a large UK survey 

also found a reduced cardiovascular mortality (SMR 0.62; 95% CI 0,51-0,76) between 1977 and 

1999 in hemophilia patients not infected with HIV (12). This reduced mortality from cardiovascu-

lar disease has been explained by a protective effect of having lifelong low coagulation factor levels 

and a more favourable cardiovascular risk profi le (15). The life expectancy of hemophilia patients 

has increased considerably, which means the risk of mortality due to cardiovascular disease has 

increased. Yet, the question whether hemophilia patients have a better cardiovascular risk profi le 

is still unclear. 

We hypothesized that the prevalence of cardiovascular risk factors in hemophilia patients is 

similar to healthy controls and that the reduced mortality due to cardiovascular disease can be 

explained by the lifelong hypocoagulability. In the present study, we compared the prevalence of 

major cardiovascular risk factors between hemophilia patients and matched controls who did not 

have a previous cardiovascular event. In addition, we assessed the number of patients and controls 

with a high cardiovascular mortality risk.

METHODS

Study design

Hemophilia patients were recruited from two Hemophilia Treatment Centres (the Academic Medi-

cal Center, Amsterdam, and the Erasmus Medical Center, Rotterdam) in the Netherlands. The study 

had been approved by the local medical ethical committee. All hemophilia A and B patients, 18 

years and older, without a history of cardiovascular disease, were asked to participate. Hemophilia 

patients were selected irrespective of the severity of their disease. Patients were invited to visit their 

treatment center or were included during their regular outpatient clinic visit. Control subjects 

were a representation of the general Dutch population, consisting of healthy individuals who were 

screened for risk factors by their general practitioner and employees of Dutch companies, who 
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underwent a screening for cardiovascular risk factors. The controls were also not allowed to have 

a history of cardiovascular disease. These subjects were sex- and age-matched, 2:1 to the patients. 

Cardiovascular risk assessment

History on cardiovascular risk factors was obtained from the cases during the study visit. A 

physical examination was performed to measure blood pressure, waist circumference, weight and 

height. In all subjects, a fasting blood sample was taken, and included glucose, total cholesterol, 

LDL-cholesterol and HDL-cholesterol and triglyceride levels. All measurements were performed 

on one single occasion. Total cholesterol (TC) levels, LDL cholesterol and triglyceride levels were 

considered to be increased when they exceeded the 95th percentile of the reference values of the 

concerning age categories. HDL levels were considered to be low when they were below the 5th 

percentile of the reference values of the concerning age categories. Hyperglycemia was defi ned as 

fasting glucose levels of more than 6.1 mmol/L on one occasion. Hypertension was defi ned as a 

systolic blood pressure higher than 140 mmHg or a diastolic blood pressure of 90 mmHg or more 

on three consecutive measurements or if cases reported use of anti-hypertensives. The labora-

tory measurements were performed separately in certifi ed laboratories of the two participating 

centres. Obesity was defi ned as a Body Mass Index (BMI) ≥30 kg/m2. The controls had previously 

undergone similar procedures for the collection of data. Furthermore, since the risk of cardio-

vascular disease often results from a combination of risk factors, fi rst the prevalence of one and 

multiple risk factors was assessed in both groups. To further specify the expected risk associated 

with these risk factors, the 10-year mortality risk due to cardiovascular disease was calculated with 

The European risk prediction system, Systemic Coronary Risk Evaluation (SCORE) [16]. This risk 

score results in a percentage as a risk estimate for cardiovascular death and is based on age, sex, 

smoking habits, systolic blood pressure and either total cholesterol or cholesterol/ HDL ratio. It 

estimates the total mortality due to ischemic heart disease and stroke. A score of higher than 10% 

confers a high risk, necessitating intervention. 

Statistical analysis

Data was analyzed using SPSS Statistical Software version 16.0. Baseline characteristics were sum-

marised in case of normally distributed data by means and standard deviations (SD) and by using 

medians and ranges in case of skewed distributed data. Student’s t-test was applied for continu-

ous variables and by 2-test for discrete variables, after log-transformation when appropriate. The 

prevalence of risk factors was reported in numbers and percentages. 

RESULTS

Hundred hemophilia patients and 200 healthy age-matched males were included in the study with 

a mean age of 47 years (range 18-83) (Table 1). As expected the majority of the patients (89%), were 

hemophilia A patients, only 11 patients (11%) suffered from hemophilia B. Twenty-four patients 

were known with severe hemophilia (factor VIII or IX < 0.01 IE/ml), 12 patients had moderate 
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hemophilia (factor VIII or IX 0.01-0.05 IE/ml) and 64 had mild hemophilia (factor VIII or IX 

0.06-0.4 IE/ml). Eighty-six percent of the hemophilia patients received on demand treatment with 

factor VIII or IX concentrate, whereas 14% were treated with prophylaxis. The prevalence of inhibi-

tors was 3%. The majority of the hemophilia patients (90%) and healthy matched controls (98%) 

were of Caucasian origin (p=0.08). Of the cases, three patients were Hispanic, 4 patients were of 

Mediterranean origin, two patients were of African origin and one was of Asian origin. Among the 

control subjects, 6 subjects had a mixed ethnicity.

Table 1. Baseline characteristics

Hemophilia patients 
(n=100)

Controls 
(n=200) p-value

Mean age (range)
Age categories
18-29 years
30-39 years
40-59 years
60-74 years
> 75 years

47 (18-83)

14%
19%
42%
24%
1%

48 (22-71)

14%
19%
42%
24%
1%

P=0.82

Hemophilia type
 A
 B

89%
11%

-

Hemophilia severity
 Mild
 Moderate
 Severe

64%
12%
24%

-

HCV positive 22% -

HIV positive 3% -

CVD history None None

Medication
Diabetes
Antihypertensives
Lipid lowering Drugs

6%
25%
8%

1.5%
11.5%
7.5%

0.08
0.006
0.88

Prevalence of cardiovascular risk factors

The prevalence of hypertension (51% and 37.5%, respectively, p<0.03) and hyperglycemia (24% and 

7.5%, respectively, p<0.001) was higher among the hemophilia patients than the healthy males. The 

prevalence of obesity and smoking was somewhat higher in cases, but did not reach statistical signifi -

cance (Table 2). Cases seemed to have a lower prevalence of one or more abnormalities in their lipid 

profi le than controls (0.06% and 12% respectively, p=0.10). Thirty nine percent of the hemophilia 

patients used cardioprotective medication (i.e antihypertensive, lipid lowering drugs or antidiabetic 

drugs) compared to 20.5% of the controls. Use of anti-hypertensives was greater in the hemophiliacs, 

whereas the use of lipid lowering drugs and antidiabetic drugs was comparable (Table 1).
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When assessing the infl uence of the severity of hemophilia on the prevalence of risk factors, 

smoking, hypertension, obesity and hyperglycemia in combination with use antidiabetic drugs, 

were equally prevalent in severe and non-severe hemophiliacs (Table 3).

Table 2. Prevalence of cardiovascular risk factors

Risk factors Hemophilia patients 
(n=100)

Controls 
(n=200)

p-value

Smoking 30 % 22% P=0.13

Hypertension 51% 37.5% P=0.03

mean Systolic BP 134 131 P=0.24

mean Diastolic BP 79 81 P=0.16

Obesity (BMI>30 kg/m2 ) 19% 13% P=0.20

Median BMI (kg/m2) 26 (16-50) 26 (18-41) P=0.26

Low HDL-cholesterol 0% 0% P>0.05

High LDL-cholesterol 1% 6% P=0.045

High triglycerides 2% 6% P=0.612

High total cholesterol 3% 8.5% P=0.072

High glucose levels 24% 7.5% P=0.001

Table 3. Association between severity of hemophilia and prevalence of cardiovascular risk (factors)

Risk factors Severe 
hemophiliacs 

(n=24)

Moderate 
hemophiliacs 

(n=12)

Mild 
hemophiliacs 

(n=64)

p-value*

Smoking 41.7% 25% 26.6% 0.16

Hypertension 45.8% 66.7% 50% 0.56

Obesity (BMI>30 kg/m2 ) 8.3% 58.3% 20.3% 0.13

High glucose levels or use 
of diabetes medication

21% 58.3% 26.6% 0.68

SCORE >10% 8.3% 16.7% 12.5% 0.53

*p-value severe hemophilia versus non-severe hemophilia

Laboratory results

Mean or median values of TC, HDL cholesterol, LDL cholesterol, triglyceride levels and glucose 

are shown in Table 4. Overall, mean total cholesterol (4.87 mmol/L and 5.50 mmol/L respectively, 

p <0.001) and mean LDL-cholesterol levels were lower in hemophilia patients than in control 

subjects (3.02 and 3.60 mmol/L respectively, p< 0.001). Also, more control subjects had increased 

LDL-cholesterol levels than cases (6% and 1% respectively, p <0.045). HDL and triglyceride levels 

were similar in cases and controls. Severe hemophilia patients did not have lower mean total 

cholesterol levels compared to non-severe hemophilia patients.
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Table 4. Laboratory results

Hemophilia 
patients (n=100)

Severe 
hemophilia

Moderate 
hemophilia

Mild 
hemophilia

Controls 
(n=200)

p-value*

mean LDL-cholesterol 
(mmol/l)

3.02 2.90 2.64 3.13 3.60 P =0.001

mean HDL-cholesterol 
(mmol/l)

1.28 1.33 1.20 1.28 1.28 P=0.99

mean total cholesterol 
(mmol/l)

4.87 4.72 4.57 4.98 5.50 P=0.001

mean triglycerides 
(mmol/l)

1.29 1.13 1.37 1.34 1.43 P=0.45

median glucose 
(mmol/l)

5.30 
(3.50-15.4)

5.73 5.80 5.70 5.06 
(3.45-12.5)

P=0.05

*p-value total group of hemophilia patients versus controls, na= not assessed

Cardiovascular risk assessment

Figure 1 shows the prevalence of concurrent risk factors for cardiovascular disease. Overall, the 

prevalence of one risk factor (39% and 32% respectively, p=0.10) and multiple cardiovascular risk 

factors (40% and 39% respectively, p =0.33) was similar in cases and controls. Only the prevalence 

of more than 4 combined risk factor was higher in hemophilia patients (5 % and 3 % respectively, 

p= 0.037).

Figure 1. Prevalence of risk factors cardiovascular diseas

The median 10-year risk of fatal cardiovascular disease was low for both hemophilia patients 

and controls, 1.8% (p =0.23). The median risk ranged from 0.10% to 43% in the cases and 0.12% 

to 19% in the controls. The percentage of hemophilia patients with a high cardiovascular mortality 
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(10-year cardiovascular mortality risk >10%) risk score was 12% compared to 7% in the controls 

(p= 0.18). When assessing the infl uence of severity of hemophilia on the prevalence of an increased 

risk of cardiovascular mortality, this risk was comparable in severe and non-severe hemophilia 

patients (p=0.53) (Table 3).

When excluding individuals using medication for the prevention of cardiovascular diseases 

from the analysis, the number of hemophilia patients with a high risk reduced from 12% to 4% 

and remained 7% for the controls.

DISCUSSION

Our results show that overall the prevalence of cardiovascular risk factors and associated risk of 

cardiovascular disease was comparable between hemophilia patients and controls coming from 

the general population. Consequently, the lower risk of cardiovascular mortality in hemophilia 

patients as found in several cohort studies will more likely be due to hypocoagulability and a 

decreased arterial thrombus formation.

In clinical practice, patients with a chronic disorder are well looked after, which could result in 

a more health-conscious lifestyle. Therefore, patients with hemophilia could be expected to refrain 

from smoking, have a healthy diet and perform regular exercise. On the other hand, reduced 

mobility due to arthropathy as a result of frequent bleeding complications or fear of accidents 

causing bleeding, could also mediate a higher prevalence of obesity, diabetes and dyslipidemia. 

About 20 years ago Rosendaal and colleagues assessed the prevalence of cardiovascular risk fac-

tors in 95 hemophilia patients (15). They also found an increased prevalence of hypertension and 

lower mean total cholesterol levels among the patients with hemophilia compared to the general 

population. Foley and colleagues previously found that both the prevalence of risk factors, as well 

as the degree of coronary luminal stenosis at autopsy was comparable between hemophiliacs and 

controls (17). In contrast to Rosendaal and colleagues, severity of hemophilia had no infl uence on 

total cholesterol levels in our study. Although in general 43 to 50% of the hemophilia population is 

expected to have a severe genotype, in the present study this number was considerably lower (18). 

This unexpected distribution occurred in spite of a random inclusion of the patients. 

The observed higher prevalence of hypertension and use of anti-hypertensive medication 

between hemophilia patients and the controls is most likely the result of the regular visits of the 

hemophiliacs to the outpatient clinics, where hypertension will be more readily diagnosed and 

treated than in controls. Far less likely, but possible, may be the occurrence of intra-parenchymal 

haemorrhages in the kidneys of hemophilia patients leading to hypertension (19). Likewise, also 

diabetes mellitus may have been detected at a lower threshold in the hemophilia patients. 

Cardiovascular risk factors associated with a Western lifestyle have increased, not only for the 

general population but also for the hemophilia patients. The fact that over 50% of our hemophilia 
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patients had hypertension and 25% had hyperglycemia is alarming, the more so since the average 

age of the patients was only 47 years. 

These patients will need preventive measures, such as either diet and weight loss or medication. 

Since cardiovascular disease is multifactorial, people who develop atherosclerotic cardiovascular 

disease have several risk factors, which interact to produce their total risk. A single cardiovascu-

lar risk factor will have a poor predictive value. Current recommendations on the prevention of 

coronary heart disease in clinical practice are based on an assessment of the individual’s total 

burden of risk rather than on the level of any particular risk factor. Overall no differences were 

seen when assessing the cardiovascular risk using the prevalence of multiple concurrent risk fac-

tors. We analysed the overall cardiovascular mortality risk with the SCORE algorithm, since it was 

derived, unlike the Framingham score, from the European population. The SCORE estimation for 

high-risk region was applied for the Netherlands. 

The present study has several limitations. Although this risk algorithm has not been validated 

in the hemophilia population, it will give an estimation of the expected cardiovascular mortal-

ity in this group. Ideally, the present population should be followed in time to assess if the risk 

stratifi cation according to SCORE is reliable in hemophilia patients. Unfortunately we could not 

correct for the use of cardiopreventive medication in the SCORE analysis. However, when exclud-

ing individuals using this medication from the analysis, the number of hemophilia patients and 

controls with a high risk remained comparable between the two groups.

Furthermore, since the study population was heterogeneous (wide age range, consisting of 

both hemophilia A and B patients), the results on the risk of cardiovascular disease of the present 

study don’t necessarily apply to the entire hemophilia population. A more representative study 

population would perhaps include more elderly patients, with both severity and type of hemo-

philia evenly distributed, allowing subgroup analyses. However, only recently the life-expectancy 

of hemophilia patients has considerably increased. 

Nevertheless, our results showed no differences between both study groups and therefore 

underline that the observed difference in mortality due to cardiovascular disease does not result 

from a more favourable risk profi le. 

Irrespective of the potential benefi t of hemophilia patients for cardiovascular mortality, our 

results stress the need for an active screening for cardiovascular risk factors. Treatment of acute 

cardiovascular events is challenging in hemophilia patients (20). Besides, hypertension and 

hyperglycemia not only increase the risk for cardiovascular events, but also increase the risk of 

microvascular disease and cerebral haemorrhage for which hemophilia has no (known) preventive 

effect. 

In conclusion, adult hemophilia patients do not have a lower prevalence of cardiovascular risk 

factors compared to the general population. This strengthens the hypothesis that the benefi cial 

effect of hemophilia on cardiovascular mortality may be due to hypocoagulability. On the other 

hand, considering the high prevalence of patients with cardiovascular risk factors, active screen-

ing for these risk factors is recommended.
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