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Introduction: New longer-acting factor products will potentially allow for less frequent
infusion in prophylactic treatment of hemophilia. However, the role of administration frequency
relative to other treatment attributes in determining preferences for prophylactic hemophilia
treatment regimens is not well understood.

Aim: To identify the relative importance of frequency of administration, efficacy, and other treat-
ment characteristics among candidates for prophylactic treatment for hemophilia A and B.
Method: An Internet survey was conducted among hemophilia patients and the parents of
pediatric hemophilia patients in Australia, Canada, and the US. A monadic conjoint task was
included in the survey, which varied frequency of administration (three, two, or one time per
week for hemophilia A; twice weekly, weekly, or biweekly for hemophilia B), efficacy (no bleed-
ing or breakthrough bleeding once every 4 months, 6 months, or 12 months), diluent volume
(3mL vs 2.5 mL for hemophilia A; 5 mL vs 3 mL for hemophilia B), vials per infusion (2 vs 1),
reconstitution device (assembly required vs not), and manufacturer (established in hemophilia
vs not). Respondents were asked their likelihood to switch from their current regimen to the
presented treatment. Respondents were told to assume that other aspects of treatment, such as
risk of inhibitor development, cost, and method of distribution, would remain the same.
Results: A total of 89 patients and/or parents of children with hemophilia A participated; another
32 were included in the exercise for hemophilia B. Relative importance was 47%, 24%, and
18% for frequency of administration, efficacy, and manufacturer, respectively, in hemophilia A;
analogous values were 48%, 26%, and 21% in hemophilia B. The remaining attributes had little
impact on preferences.

Conclusion: Patients who are candidates for prophylaxis and their caregivers indicate a pref-
erence for reduced frequency of administration and high efficacy, but preferences were more
sensitive to administration frequency than small changes in annual bleeding rate.

Keywords: prophylaxis, conjoint analysis, treatment preferences, breakthrough bleeds, fre-
quency of administration

Introduction

Individuals with severe hemophilia are at risk for spontaneous bleeding into soft
tissues and joints. Bleeding into a joint can initiate a cycle of increased risk of local
bleeding, pain, and joint damage, resulting in irreversible arthropathy and lack of
mobility.! The consequences of hemophilia can prevent the individual from living a
normal and productive life and also impact the family and those around them as the
burden of providing care increases.”*

Hemophilia is treated through infusion of the missing clotting factor, factor VIII
(FVIII) in hemophilia A, and factor IX (FVIX) in hemophilia B. Multiple treatment
paradigms exist, which fall into two broad categories. The first is referred to as
episodic or on-demand treatment, wherein factor is infused to treat a bleeding event.
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The second strategy is prophylactic treatment, wherein factor
is infused proactively according to a prescribed schedule.
Individuals can also use a mixed strategy, using prophylaxis
during periods of time when participating in sports or other
activities where the risk of injury is higher and treating
on demand at other times. Evidence from both controlled
trials and observational studies demonstrates superior out-
comes in prophylaxis compared to episodic treatment.’'
Indeed, severe hemophilia patients who are maintained on
prophylaxis from an early age can maintain nearly normal
joint health.® Despite the evidence supporting the efficacy
of prophylaxis, it may be under-used in some countries,
including the US.'4!5

All currently available clotting factor products have
proven efficacious in preventing and stopping bleeds, but
all pose similar difficulties for the patient since frequent
infusions are required to maintain adequate serum factor
levels. Maintaining a prophylactic regimen can be a burden
in itself due to venous puncture, time spent infusing clotting
factor,” and considerable monetary costs. These aspects
of prophylaxis discourage adequate and appropriate use of
the treatment strategy, making some physicians reluctant to
prescribe prophylaxis.!>'7 The difficulties associated with
maintaining a prophylactic infusion regimen may result in
patient nonadherence'®?' and nonpersistence,'** leaving the
patient at risk for bleeding and consequent joint damage.
Barriers related to the frequency of administration may be
reduced with the introduction of longer-acting factor products
as these should allow for reduced frequency of venous punc-
ture and total time spent infusing.?

Given the evidence for the superiority of prophylaxis in
long-term clinical outcomes and the difficulties of maintain-
ing adherence to prophylaxis, it is important to understand
how individuals with hemophilia — and the parents of children
with hemophilia — value the different features of potential
treatments and what types of products and regimens may
facilitate adherence and persistence with prophylaxis. One
way to better understand the importance of treatment attri-
butes is through conjoint analysis. This technique can be used
to elicit the relative importance that respondents place on
different features of a treatment by observing how they trade
off different levels of one feature against those of another.
There are several studies exploring patient preferences for
different hemophilia treatments through conjoint analysis,
including studies of physician preferences,**?’ pharmacist
preferences,***” and patient preferences.?*>® However, these
have not addressed the relationship between frequency of
administration and frequency of bleeds in a sample of patients

who are candidates for prophylaxis, which is important to
understand as new longer-acting factor products become
available. The current study was conducted to assess how
both adult candidates for prophylaxis and parents of pedi-
atric candidates for prophylaxis value different features of
treatment when considering whether to switch to such a
treatment.

Method

Sample

The US, Canada, and Australia were included in the study
to allow for the inclusion of multiple countries with simi-
lar prophylaxis rates and per capita factor consumption.”
Respondents were recruited through a hemophilia patient
panel in the US, and respondents in Canada and Australia
were directed to the survey through links on hemophilia
patient association websites in those countries. Respondents
were either adult men with hemophilia or the parent of a son
with hemophilia. Parents who had more than one son with
hemophilia were told to answer based on their eldest son.
Additional inclusion criteria were based on the patient’s char-
acteristics, that is, the respondent himself in the case of adult
patients and the son with hemophilia in the case of a parent
respondent. These were report of moderate or severe hemo-
philia A or B, no inhibitors, and current use of one of two
hemophilia treatment strategies: 1) prophylactic treatment or
2) episodic treatment with at least one bleeding episode per
month. American and Australian respondents were required
to read and write in English, and Canadian respondents could
complete the survey in either English or French. This study
was reviewed and approved by Essex Institutional Review
Board (Lebanon, NJ, USA), and all respondents provided
informed consent to participate. The study questionnaire
was administered via the internet. Data were collected from
November 2012 through March 2013.

Preference elicitation

Conjoint exercises are now commonly used to understand
what aspects or features of treatments are valued by patients,
physicians, and parents. In these exercises, respondents make
a series of choices or ratings about hypothetical treatment
options, which vary across different attributes that may play
a role in the decision, such as cost, efficacy, or risk of side
effects. The set of hypothetical options is constructed to
allow the levels of each attribute to vary across options, for
example, some treatments cost more, some are more effica-
cious, and the role of each attribute in the preference for
treatment can be derived from the pattern of choices.
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The conjoint model used in this study employed full profile
conjoint cards. A full profile card represents a single hypotheti-
cal treatment option, and the option is described by one level
(ie, value) for each attribute included in the study. We identified
six attributes to describe the potential treatment options for both
hemophilia A and B: frequency of administration, efficacy in
terms of breakthrough bleeding episodes, diluent volume, vials
per infusion, reconstitution device, and manufacturer (Table 1).
Attributes were the same for both hemophilia A and B, but
some of the levels for the frequency of administration attribute
and diluent volume differed for the two conditions consistent
with current practice. The attributes and levels were selected
based on the review of previous research and analysis of the
features of currently available products and new market entries.
Respondents were told to assume that each product had been
available for at least a year, viral safety and risk of inhibitor
development were similar to those of the current treatment, and
cost would not be a factor in the decision. Australian respon-
dents were also informed that the method of distribution would
be the same as with their current factor product.

Treatment options were presented to respondents
according to a monadic approach (one-at-a-time) as in
Figure 1. Respondents were asked to assess the likelihood to
switch from the current treatment to each hypothetical treat-
ment profile using a rating scale from 0% (“not at all likely”)

Table | Attribute descriptions and levels by type of hemophilia

Attribute
description

Attribute levels

Hemophilia A Hemophilia B

Frequency of
administration
on prophylaxis

Diluent volume

Efficacy: number
of breakthrough
bleeds while on
prophylaxis
Number of vials
per infusion

Reconstitution
device

Manufacturer

Three times a week Twice a week

Twice a week Once a week

Once a week Once every 10-14 days

5mL
3mL

3 mL

2.5 mL

Either hemophilia A or B
One bleed/4 months

One bleed/6 months

One bleed/year

None

Two vials per infusion
One vial per infusion

Device that connects a prefilled syringe of diluent
and a vial of drug

Dual chamber syringe that contains the diluent and
drug in a single device; no assembly required; easy
mixing

The manufacturer of this product is new to
hemophilia, and you are unfamiliar with it

You are familiar with the manufacturer of this
product and the products it offers in hemophilia

to 100% (“extremely likely”). This design was selected over
a discrete choice experiment where respondents choose
between two or more alternatives to more closely reflect
the nature of the treatment decision for these respondents,
as all patients were currently treated and new treatment
options would likely be evaluated relative to their current
regimen rather than against another alternative. The use
of a monadic task also had the benefit of lower respondent
burden as respondents were required to read and understand
only one treatment at a time rather than two or more, and
use of a scale allowed for the expressions of finer-grained
distinctions between options than relying on binary switch
versus do not switch decisions.

We created a D-efficient block design for a full profile
experiment (D-efficiency 99.9%): 15 different versions (blocks)
of ten different treatment profiles were generated from the full
set of 24x3x4 possible treatment scenarios.*® Each respondent
was randomly assigned to one version and was exposed to all
ten treatment profiles within the selected version. Such a design
allows for robust estimation of the effect of each attribute
given the anticipated sample size. In addition to the set of ten
scenarios, each respondent was also exposed to a duplicate
profile to allow testing for consistency of responses.

Statistical analysis

Responses of adults with hemophilia and parents of children
with hemophilia were included in the same analysis due to
limited sample size.

The conjoint framework adopted for this project assumes
that a respondent’s rating of each scenario can be decom-
posed into the sum of contributions from the various attri-
butes. For each attribute, the contribution is the part-worth
associated to the level describing the scenario. In other
words, the part-worth is the marginal utility of the attribute
in the individual’s rating of the conjoint scenario. The main
outcome of conjoint analysis is the estimation of the part-
worth associated to each level of each attribute considered
in the conjoint design.

A hierarchical Bayes (HB) regression was used to esti-
mate the part-worth utilities associated with the levels of
the attributes included in the study.?' This approach avoids
potential estimation bias from unobserved preference
heterogeneity in rating conjoint by estimating a distribution of
preferences for each parameter in the model. HB part-worths
are estimated for each respondent (individual-level analysis).
The coefficients from this regression model were also the
basis for the estimation of the relative importance of the attri-
butes of the study. HB coefficient estimation was conducted
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Scenario 1

Frequency of administration on prophylaxis

Once a week

Efficacy: number of breakthrough bleeds
while on prophylaxis

One bleed a year

Number of vials required per infusion

Two vials per infusion

Diluent volume

3mL

Reconstitution device

Dual chamber syringe which contains the diluent
and drug in a single device. No assembly required.
Easy mixing

Manufacturer

The manufacturer of this product is new to
hemophilia and you are unfamiliar with it

How likely would you be to have your son switched to this treatment option?
(Please select the appropriate percentage from 0 to 100 using the slider below.)

0% = not at all
likely

100% = extremely
likely

Figure | Sample treatment option and response scale for rating task.

using the package R-sw Conjoint and was run separately for
hemophilia A and hemophilia B.*? Inconsistent respondents
were identified using Kendall’s tau rank correlation coef-
ficient to measure the similarity between the observed and
estimated ratings of each of the scenarios respondents have
been exposed to. Low scores on this coefficient indicate an
inconsistent relationship between attribute levels and prefer-
ence ratings, so respondents with a coefficient <0.55 were
excluded from further analysis. We considered respondents
with a discrepancy >40 points in the rating score between
the two duplicated scenarios to be excessive, and so these
respondents were also excluded.

Relative importance

The importance score of an attribute is the difference
between the part-worth utility associated with the best and
worst level of the attribute. Scores were scaled so that the
total importance over the six attributes added up to 100%
and the scores for the various attributes were comparable.
As a point of reference, if all six attributes were of equal
importance in the likelihood to switch, then the importance
score for each attribute would be ~16.7% (ie, 100%/6). This
is the standard approach for estimating relative importance
scores in conjoint analysis and has been used since its original
development.?

Part-worth utilities of conjoint levels
These are the marginal utilities of the levels in the indi-
vidual’s rating of the conjoint scenario. The part-worth

figures themselves do not have an absolute meaning; rather,
they were used to assess the impact of each level and com-
pare across levels. In addition, when looking at any specific
product profile, part-worth figures from various attributes
and levels can be combined together and thus converted
into likelihood for patients to indicate willingness to switch
to the new product.

Results

Respondent characteristics

Atotal of 121 of 151 (80%) respondents completed the survey
and provided consistent responses in the conjoint section of
the questionnaire. There were no statistically significant dif-
ferences in the demographics between those with consistent
and inconsistent responses (data not shown). Respondent
characteristics are presented in Table 2. Approximately 70%
of the included respondents were in the US, 74% reported
hemophilia A, almost all (96%) indicated severe hemophilia,
and 74% were currently using prophylactic treatment.

Relative importance

Three of the six attributes accounted for >88% of the total
impact of the elements included in the study on the treatment
decision process in hemophilia A (Figure 2). Frequency of
administration on prophylaxis was the main driver of prefer-
ence among the attributes included in the exercise, with a
relative importance of 47%. The frequency of breakthrough
bleeding, here drawn from the range of bleeding rates
reported in clinical trials,***! had a relative importance of
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Table 2 Respondent characteristics by type of hemophilia

Patient characteristics Hemophilia A Hemophilia B
(N=89) (N=32)
n (%) n (%)
Country
Australia 9 (10%) 5 (16%)
Canada 15 (17%) 5 (16%)
us 65 (73%) 22 (69%)
Respondent type
Adult patient 54 (61%) 21 (66%)
Parent of pediatric patient 35 (39%) Il (34%)
Mean age in years
Adults 333 40.4
Pediatric patients 10.5 1.2
Severity
Moderate 3 (3%) 2 (6%)
Severe 86 (97%) 30 (94%)
Treatment paradigm
Prophylaxis 70 (79%) 20 (63%)
On-demand 19 (21%) 12 (38%)
Mean number of bleeds 9.9 12.4
in last year

24%, approximately half that of administration frequency.
Whether the product came from an established manufacturer
of hemophilia treatments had a similar impact on preference,
with an importance of 18%. Of the remaining attributes, num-
ber of vials and reconstitution device had a small and similar
impact on the decision process, with 6% and 4% importance,
respectively, while diluent volume accounted for 2%.

Frequency of administration, efficacy, and manufac-
turer accounted for 95% of the total decision process for
those considering treatments for hemophilia B (Figure 2).
Frequency of administration was most closely related to
preference, with a relative importance of 48%. Frequency of
breakthrough bleeds had a relative importance of 26%, while
the manufacturer had an importance of 21%. The remaining
attributes each had an importance of <3%.

0%

Hemophilia A (n=89)
Relative importance

10% 20% 30% 40%

The marginal utility results for treatment attributes are
presented in Table 3. The preference weights for each level
within each attribute were ordered as expected, with higher
marginal utilities (indicating greater preference) associated
with less frequent administration, less frequent bleeding,
fewer vials per infusion, and a more familiar manufacturer.

Discussion

This study assessed the relative importance of treatment
attributes among adults with hemophilia and parents of
pediatric hemophilia patients in the decision to switch from
their current regimen to a hypothetical prophylactic treat-
ment regimen. In the context of the attribute levels included
here — where the efficacy of different products results in at
most three bleeding events per year and costs and risk of
infection and inhibitor development are consistent across
products —respondents’ willingness to switch to a prophylac-
tic regimen was primarily determined by how frequently they
would need an infusion, followed by the rate of breakthrough
bleeding. This was consistent across hemophilia A and B,
suggesting that hemophilia B patients are just as motivated
to reduce the frequency of infusion as hemophilia A patients,
despite the fact that hemophilia A patients carry a higher
burden for prophylaxis overall. Respondents also demon-
strated a distinct preference for using the products created
by an established manufacturer rather than a company new
to hemophilia treatment. The other treatment attributes had
a negligible effect on the decision.

The magnitude of the part-worth utilities suggests that
respondents view the impact of the small differences in
annual bleed rate to be of limited importance in the context
of eliminating a weekly administration. Presently this is a
moot point as clinical trials of long-acting factor regimens
have demonstrated mean annualized bleeding rates similar to
those demonstrated by conventional factor products (eg, in
hemophilia A37¢ and in hemophilia B*"*!). Indeed, among

Hemophilia B (n=32)
Relative importance
50% 0% 10% 20% 30% 40% 50%

Frequency of administration
Breakthrough bleeds

Vials per infusion

Diluent volume
Reconstitution device

Manufacturer

Figure 2 Relative importance of treatment attributes by type of hemophilia.

46.5% 47.8%
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Table 3 Part-worth utilities of treatment attributes

Attribute and level Hemophilia A Hemophilia B
Utility SE Utility SE

Frequency of administration on prophylaxis

Three times a week -0.91 0.05 N/A N/A

Twice a week -0.00 0.03 -0.58 0.07

Once a week 091 0.16 -0.01 0.07

Once every 10-14 days N/A N/A 0.60 0.07
Efficacy: number of breakthrough bleeds while on prophylaxis

None 0.47 0.04 0.14 0.06

One per year 0.32 0.03 0.29 0.04

Two per year -0.24 0.02 -0.10 0.04

Three per year -0.53 0.05 —0.48 0.10
Number of vials required per infusion

One vial per infusion 0.14 0.02 0.05 0.06

Two vials per infusion -0.14 0.02 —-0.05 0.06
Diluent volume

2.5 mL —0.03 0.02 N/A N/A

3mL 0.03 0.02 0.00 0.05

5mL N/A N/A 0.00 0.05
Reconstitution device

Device that connects a prefilled syringe of diluent and a vial of drug —0.08 0.02 0.0l 0.05

Dual chamber syringe with diluent and drug in a single device 0.08 0.02 -0.01 0.05
Manufacturer

New manufacturer; unfamiliar with it -0.34 0.03 -0.30 0.06

Familiar with manufacturer and its products 0.34 0.03 0.30 0.06

Abbreviation: SE, standard error of the mean.

those evaluating hemophilia A treatments, the impact on
preferences of moving from the three administrations per
week to twice per week was as positive (0.91) as moving
from one bleed per year to three was negative (—0.85). The
pattern is similar for hemophilia B, where the positive impact
of reducing administrations from two to one per week (0.57)
is larger than the positive impact of eliminating a bleed (0.39),
though the smaller sample of hemophilia B respondents made
the estimates of the part-worth utilities less precise than those
for hemophilia A and conclusions more tentative.

The present study is unique in research on patient
treatment preferences in hemophilia for incorporating
both efficacy for breakthrough bleeding and frequency of
administration. Earlier work incorporating both attributes has
been limited to physicians and has included more frequent
administration — with a minimum of two to three times per
week — than the current study.® Other research on patient
preferences has used similar frequencies for frequency of
administration but has not incorporated efficacy.?® Another
distinguishing feature is the monadic design incorporating
willingness to switch rather than discrete choice; monadic
rating may better reflect a decision to switch treatment than
a stated choice task where respondents choose between two
or more presented alternatives. Some previous conjoint

exercises have included a larger number of attributes,
whereas the current study focused on precisely measuring
a few attributes that would be expected to vary across treat-
ments in the near future, instructing participants to assume
that cost, viral safety, risk of inhibitor development, and
method of distribution (in Australia only) are similar to the
product currently used.

As with any conjoint analysis, results depend on the attri-
butes included and levels chosen for each attribute. In par-
ticular, bleeding rates included in the conjoint were sourced
from clinical trials of currently available recombinant factor
product and a newly developed long-acting factor product®>=°
and were low relative to patient-reported bleed rates. There-
fore, changes in bleed rates not included in the conjoint
may be more impactful than the ones included here, and
this is an important limitation of the present study. Further
research assessing these attributes but incorporating higher,
“real-world” bleed rates is warranted. Also, some regimens
currently being studied were not included in the conjoint,
such as daily low-dose prophylaxis. As with any conjoint
study, the decisions were hypothetical and may differ from
choices made in real life with real consequences. Likewise,
results may be less applicable in decisions in which trade-
offs must be made regarding viral safety, risk of inhibitor
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development, cost, or method of distribution, though these
are all similar from a patient’s perspective across recently
developed products, allowing the present study to focus on
attributes that actually vary across treatments. These results
also indicate that the company that produces the factor is an
important driver of willingness to switch prophylaxis treat-
ments for patients and parents of children with hemophilia.

Conclusion

Frequency of administration has a substantial impact on
preferences for prophylactic regimen for hemophilia when
concerns of viral safety, out-of-pocket cost, and risk of inhibi-
tor development are equal across treatment regimens. Ratings
of intention to switch treatments among adults with hemo-
philia and the parents of children with hemophilia suggest
that reducing the number of infusions per week has a larger
impact on treatment choice than the small differences in
efficacy demonstrated between products in clinical trials.
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