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A 32-year-old male with severe hemophilia presents for his annual evaluation. He has a history of multiple joint bleeds
that he has always treated on-demand, that is, after they occur. You have recommended prophylaxis, that is,
preventively, before they occur, to decrease his episodes of bleeding; however, he had been reluctant to comply in the
past. He is having difficulty keeping up at work because of interruptions, pain, and lost time at work. He is willing to
consider a trial of prophylaxis. You discuss the impact of hemophilia on his health-related quality of life (HRQOL) and
consider measuring his HRQOL over time using a generic measure of HRQOL to determine whether prophylaxis will
reduce interruptions, pain, and lost time from work and improve his HRQOL.

Introduction
Hemophilia is a chronic disorder that can negatively affect health-
related quality of life (HRQOL). This can be due to a variety of
hemophilia-related issues such as bleeding episodes, pain, de-
creased functional capacity, and impaired performance at school,
work, or recreation. Current management recommendations for
severe hemophilia include the use of prophylaxis for prevention of
bleeding episodes and hemophilia-related complications. Prophy-
laxis has been shown to reduce bleeds and joint limitation. In
addition to clinical measurements such as frequency of bleeds and
joint range of motion, it is recognized that the measurement of
HRQOL serves as an important outcome in the comprehensive
evaluation and care of hemophilia patients. The purpose of this
evidence-based mini-review is to answer the question: “In pediatric
or adult patients with hemophilia A or B, is prophylaxis associated
with improvements in HRQOL?”

Methods
To examine the current best evidence for the use of prophylaxis in
the improvement of HRQOL among patients with hemophilia, we
conducted a PubMed search. Keywords that were used for the
search included: “quality of life” and “hemophilia.” Inclusion
criteria for articles included were: (1) studies that focused on the use
of prophylaxis and its impact on HRQOL (measured using standard-
ized generic and disease-specific instruments) of patients with
hemophilia; (2) year of publication: studies published between 1970
and 2013; (3) methods: studies that used empiric study designs
including only quantitative methods; and (4) language: studies that
were written in English. Reference lists of reviews identified from
the search above focusing on “prophylaxis” or “quality of life” in
their title were also searched for additional studies.

Of the 432 titles identified, 413 did not fulfill the inclusion criteria
and were excluded due to a lack of prophylaxis-specific analyses, a
lack of hemophilia-specific analyses, a lack of HRQOL measure-
ments by standardized instruments, or exclusively qualitative or
psychometric or cost-effectiveness analytic approaches. Based on
the inclusion criteria, a total of 21 studies met the inclusion
criteria.1-21

Results

Study details and participant characteristics
The study designs, sample characteristics, and results of the
studies are provided in Table 1. Most of the studies were
multi-institutional studies conducted within the United States
(4 studies)2,3,10,15 or multi-institutional studies conducted ac-
ross the United States and multiple European countries (13
studies).6,7,9,11-14,16-21 Four single institutional European studies
were also represented.1,4-5,8 Of the 21 studies, 14 were cross-
sectional observational studies.2-6,8,10,11,13,15,17,18,20,21 Seven stud-
ies used more robust study designs (ie, randomized prospective
trials).1,7,9,12,14,16,19 Several studies were limited in their diagnos-
tic representation, including 3 studies that included only hemo-
philia patients with inhibitors.10,12,16 The age of the patients with
hemophilia also varied, with 7 adult-only studies,1,4-6,8,9,19 3
pediatric-only studies,7,11,17 and the remaining 11 combination
adult-pediatric studies.2,3,10,12-16,18,20,21

Measures of HRQOL
A total of 9 different measures were used to assess the HRQOL of
hemophilia patients across the 21 studies. The instruments used to
measure HRQOL included generic and disease-specific measures of
HRQOL. The most frequently used generic HRQOL measure was
the Short Form 36 (SF-36) in 9 studies,4,5,8,13,15,18-21 the EQ5D (a
measure of HRQOL from the EuroQoL Group) in 5 studies,1,6,12,14,16

and the Short Form 12 (SF-12) in 3 studies.2,3,10 Pediatric-specific
generic HRQOL measures included the Pediatric Quality of Life
Inventory (PedsQL), which was used in 2 studies.2,3 The German
Children’s Quality of Life Questionnaire (KINDL) and the Child
Health Questionnaire (CHQ) were also used as pediatric-specific
generic HRQOL measures in single studies.11,15 Only 2 adult-
focused, disease-specific HRQOL measures were used: MedTap
QoL and HaemoQOL.1,9 Pediatric disease-specific HRQOL mea-
sures included the HaemoQOL, which was used in 2 studies.11,17

Use of prophylaxis and HRQOL
Among adult patients with hemophilia, the impact of prophylaxis on
HRQOL is mixed. Duncan et al studied 64 adults and Noone et al
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Table 1. Study designs, sample characteristics, measures utilized, and outcomes of studies (N � 21)

Reference Study type Patients Prophylaxis Measures Outcomes

Studies combining adult and pediatric patients
Duncan et al2 Cross-sectional observational N � 64 (adult), mean age 37.9 y PRO (adult) 50% (9.4%

always PRO, 31.2%
on-demand3 PRO)

SF-12 (adult) Highest HRQOL (all domains) in adults reporting
always PRO. Physical function and PCS better in
always PRO.

(peds) N � 53, mean age 10.5 y PRO (ped) 96% (22.6%
always PRO, 73.6%
on-demand3 PRO)

PedsQL (peds) Always PRO not significantly different from other
categories.

Poon et al3 Cross-sectional observational (adult) N � 164, mean age 33.5 y PRO (adult) 25.5% SF-12 (adult) No differences for PRO.
(peds) N � 165, mean age 9.7 y PRO (ped) 55.2% PedsQL (peds) No differences for PRO.

Tagliaferri et al14 Retrospective cohort N � 84 On-demand3 PRO
during adolescence
(�10 y) or during
adulthood (� 18 y)

EQ-SD Regardless of age, HRQOL better among PRO for all
domains. Most improvement noted among domains
of mobility, usual activities, and pain/discomfort.N � 30 (adolescents)

N � 54 (adult)

du Treil et al15 Cross-sectional observational N � 47 N � 18 high intensity
(PRO or IT)

SF36 (adult) “high intensity” regimens more bodily pain than
those on-demand.

N � 28 (adults) N � 29 on-demand Child Health
Questionnaire
(self-report)

(peds) more bodily pain when receiving on-demand
therapy.

N � 19 (peds)

Royal et al20 Cross-sectional observational N � 1013, mean age 35.8 y PRO (N � 313) SF-36 PRO associated with less bodily pain, better general
health and physical function.

On-demand (N � 590) PRO and HIV negative same as above and better mental
health and social function PRO and HIV positive only
decreased vitality.

Molho et al21 Cross-sectional observational N � 118, mean age 23 y At least one PRO course
(48.2%)

SF-36 Patients who had at � 1 course of PRO had better
HRQOL relating to restriction of activity due to
physical problems.N � 39 pts � 1 course

PRO (� 3 mnts)
N � 24 pts � 1 course

PRO (3-12 mnts)
Studies focusing on adult patients

Noone et al6 Cross-sectional observational N � 80, mean age 27.5 y (20-35) Grp 1 PRO 100% of life EQ-5D Highest mean EQ-5D utility value in Grp 1 patients.
On-demand associated with lower scores in
dimension of self-care.Grp 2 PRO 50%-100%

of life
Grp 3 PRO 1%-50% of

life
Grp 4 PRO 0% of life

Collins et al9 Prospective crossover N � 20, mean age 36.4 y (30-45) On-demand for 6 mo
followed by PRO for
7 mo

HaemoQOL PRO not associated with significant differences in total
HRQOL scores or domain specific scores.

Fischer et al19 Retrospective cohort N � 49 PRO mean age 22.3 y
(18.5-24.5)

PRO group 98%
(history of PRO)

SF-36 PRO associated with higher HRQOL scores across all
physical domains except for role limitations due to
physical health. No differences for mental health
domains.N � 106 On-demand mean age

22.3 y (18.9-25.4)
On-demand 48%

(history of PRO)
Studies focusing on pediatric patients

Gringeri et al7 Randomized prospective N � 45, median age 4 y (1-7),
N � 23 randomized to PRO,
median age 49.7 mo

N � 21 PRO analyzed HaemoQOL Child/adolescent ratings noted �Family� dimension
more impaired and overprotected with on-demand.
No differences for parent ratings. Feelings parental
imposed limits on work/leisure time in on-demand
group.N � 19 randomized to on-

demand, median age 48.8 mo
N � 19 On-demand

analyzed
Bullinger et al11 Cross-sectional observational N � 298, mean age 10 y (8-16) PRO N � 217 HaemoQOL Variance in HRQOL not explained by PRO versus

on-demand in any county.
Germany 93.2%, Italy

56.7%, France 50%,
Spain 62.7%

KINDL-R

Gringeri et al17 Cross-sectional observational N � 339, mean age 10 y (4-16) PRO 66.7% (19.8%
primary, 78.8%
secondary)

HaemoQOL Grp I PRO more impaired in �feeling� subscale. Grp III
PRO less impaired in �sport/school� subscale and
less impairment in total HRQOL.Grp I 4-7 y, N � 95

Grp II 8-12 y N � 118
Grp III 13-16 y N � 105

Studies focused on timing and dosing of prophylaxis
Lindvall et al4 Cross-sectional observational N � 105, median age 44.0 y

(18-84)
PRO 61.9% SF-36 Age of start of PRO significant association with PCS.

Earlier PRO start associated with higher HRQOL.
Age of start of PRO not associated with MCS.

Khawaji et al5 Cross-sectional observational N � 81 Grp A (N � 30), PRO
before 3 y

SF-36 Grp A better HRQOL (physical function, physical role,
general health, social function, PCS), but non-
significant after age adjusted. No significant
differences for other domains or MCS.

Grp A median age 27 y (18-45) Grp B (N � 51), PRO
after 3 yGrp B median age 50 y (22-78)

Lindvall et al1 Randomized prospective
crossover

N � 10, median age 26.5 y PRO (standard vs. daily) EQ-5D Decreased HRQOL (pain/discomfort and mobility) with
daily PRO, but not significant. Largest difference in
pain/discomfort.

MedTap QoL MedTap with more problems with physical activity in
daily prophylaxis group and more stressful.

Khawaji et al8 Cross-sectional observational N � 39 Grp A (N � 21), PRO
before 3 y

SF-36 Grp A improved HRQOL (physical function, social
function, and PCS) compared to Grp B. No
significant differences for other domains or MCS.Grp A median 26 y (19-35) Grp B (N � 15) PRO

after 3 y
Grp B median 42 y (33-56)

Plug et al13 Cross-sectional observational N � 721, ages 16-64 y PRO in 53% severe,
9% moderate, 0.4%
mild (born prior to
PRO 31-64 y)

SF-36 Severe patients born after PRO demonstrated higher
HRQOL (physical function, role physical, pain, and
general health) compared to older patients born after
PRO. No differences in moderate or mild patients.

Severe N � 279 PRO in 81% severe,
19% moderate, 2%
mild (born after PRO
16-30 y)

Moderate N � 114
Mild N � 328
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studied 80 adults and each found the highest HRQOL in those using
prophylaxis.2,6 Among the domains of HRQOL, physical health was
noted to be better among adults on prophylaxis.2,14,19-21 With respect
to pain, the use of prophylaxis among adults was associated with
greater pain as reported by Du Triel et al15 compared with less pain
reported by Royal et al and Tagliaferri et al.14,20 Tagliaferri et al
studied 30 adolescent and 54 adult patients receiving prophylaxis in
comparison to on-demand therapy and found better HRQOL across
all domains with the greatest differences in mobility, usual activi-
ties, and pain/discomfort.14 Noone et al also noted that the use of
on-demand therapy was associated with lower scores “self-care.”6

Poon et al studied 164 adults and found no association between the
use of prophylaxis and HRQOL.3 Collins et al studied 20 adults and
also found no significant differences among adults treated with
prophylaxis compared with on-demand therapy.9

The impact of prophylaxis on HRQOL among pediatric patients
with hemophilia demonstrates mixed results. In 2011, Gringeri et al
studied 45 randomized pediatric patients and found that patients
treated on-demand demonstrated impairment in the “family” do-
main of the HaemoQOL and felt overprotected and less able to
participate in work and leisure time.7 In 2004, Gringeri et al studied
339 child and adolescents using the HaemoQOL and found that
prophylaxis was associated with impaired HRQOL (“feeling”
subscale) among children, with less impairment in sport/school
subscales in adolescents receiving prophylaxis.17 Du Treil et al
found greater pain in children on on-demand therapy compared with
prophylaxis.15 Bullinger and von Mackensen, in a study of 298
children, found no association between the use of prophylaxis and
HRQOL,11 confirmed in studies by Duncan et al and Poon et al.2,3

The timing of the start of prophylaxis and the schedule of
prophylaxis may play a role an important role in HRQOL. Khawaji
et al noted that adults starting prophylaxis before 3 years of age was
associated with greater HRQOL across several domains (physical
and social health); however, these differences became nonsignifi-
cant after age adjustment.5 Lindvall et al studied 105 adults and
noted that the earlier use of prophylaxis was associated with higher
HRQOL with a specific focus on physical health.4 Plug et al noted
that being born after the introduction of prophylaxis was associated
with better physical health compared with those born before the

introduction of prophylaxis.13 Lindvall et al also assessed the
schedule of prophylaxis among 10 pediatric and adult patients and
found that daily prophylaxis was associated with diminished
HRQOL in the domains of pain and mobility compared with
standard prophylaxis, although these findings were not statistically
significant.1

The use of prophylaxis in adult and pediatric hemophilia patients
with inhibitors was also the subject of evaluation. Hoots et al12 and
Konkle et al16 provided reports of a randomized prospective trial of
high-dose recombinant FVIIa compared with low-dose recombinant
FVIIa prophylaxis in inhibitor patients and demonstrated improve-
ments in HRQOL within the domains of pain and mobility. In a
pooled data analysis from the 22 patients, the improvement was not
statistically significant. Brown et al also studied the use of
prophylaxis in 53 adult and pediatric hemophilia patients with
inhibitors and noted that on-demand therapy was negatively associ-
ated with physical health and pain,10 but baseline physical health
and pain is known to be poor in this group.

Conclusion
Given the available evidence, we recommend against the use of
prophylaxis compared with on-demand therapy to improve HRQOL
among adult or pediatric patients with hemophilia (Level 3). This
recommendation is based largely on observational and cross-
sectional studies assessing the relationship between prophylaxis and
HRQOL. Small sample sizes, limited age representation of hemo-
philia patients in individual studies, and the limited use of both
generic and disease-specific HRQOL instruments are also important
limitations in the extant literature. Further, the degree to which the
intervention itself, such as frequent, invasive intravenous infusions
several times weekly, contributes to poorer HRQOL is not quanti-
fied. Future studies should use large patient samples and robust
study designs, including longitudinal assessments of HRQOL. In
addition, these should assess the degree to which prophylaxis itself
affects HRQOL and the sample size should be large enough to
capture differences among adults, adolescents, and children. Analy-
ses should also include not only generic HRQOL measures, but also
disease-specific measures of HRQOL, to provide a rich description
of the experiences of living with hemophilia. Given the importance
of HRQOL assessment in hemophilia care and the future changing

Table 1. (continued)

Reference Study type Patients Prophylaxis Measures Outcomes

Fischer et al18 Cross-sectional observational N � 128 pts, median age 16.8 y high-dose PRO start
median 2 y

SF-36 The mean scores for the HRQOL domains were higher
in the high-dose PRO group, but differences were
not statistically significant.N � 42 pts, median age 15.2 y

(high-dose PRO)
inter dose PRO start

median 5 y
N � 86 pts, median age 17.9 y

(inter mediate dose PRO)
Studies focused on inhibitor patients

Brown et al10 Cross-sectional observational N � 53, mean age 20.7 y PRO (adult) 28.6% SF-12 On-demand negative associated with PCS and bodily
pain, regardless of inclusion of age in the model.PRO (peds) 62.1%

Hoots et al12 Randomized prospective N � 37 (entered pre-PRO
observation)

N � 11, low-dose PRO
followed by post-
PRO observation

EQ-5D Trend of improvement in pain and mobility domains at
end of PRO period and post-PRO period compared
to pre-PRO period.

Low-dose PRO median age 13 y,
(5.1-50.5)

N � 11, high-dose PRO
followed by post-
PRO observation

High-dose PRO median age 17.8
y (10.6-56.1)

Konkle et al16 Randomized prospective N � 37 (entered pre-PRO
observation)

N � 11, low-dose PRO
followed by post-
PRO observation

EQ-5D Trend of improvement in pain and mobility domains at
end of PRO period and post-PRO period compared
to pre-PRO period.

Low-dose PRO median age 13 y,
(5.1-50.5)

N � 11, high-dose PRO
followed by post-
PRO observation

High-dose PRO median age 17.8
y (10.6-56.1)

PRO indicates prophylaxis; PCS, physical component summary; and MCS, mental component summary.
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landscape of hemophilia prophylaxis anticipated with the availabil-
ity of long-acting factors, ongoing data collection comparing current
and newer factors will be needed to address the question of for
which patients and with which products prophylaxis improves
HRQOL among patients with hemophilia.
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