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e Fundaç~ao Centro de Hematologia e Hemoterapia do Par�a (Hemopa), Bel�em, PA, Brazil
f Centro de Hematologia e Hemoterapia do Paran�a (Hemopar), Londrina, PR, Brazil
g Centro de Hematologia e Hemoterapia do Espírito Santo (Hemoes), Vit�oria, ES, Brazil
h Cerner Enviza, S~ao Paulo, SP, Brazil
TaggedEnd
TAGGEDPA R T I C L E I N F O

Article history:

Received 1 July 2022

Accepted 23 November 2022

Available online 23 December 2022TaggedEnd
TaggedEnd* Corresponding author.
E-mail address: renato.picoli@cernerenviz

https://doi.org/10.1016/j.htct.2022.11.008
2531-1379/� 2022 Associação Brasileira de H
open access article under the CC BY-NC-ND li
Introduction: Treatment of hemophilia A in Brazil is offered to all patients at no cost. How-

ever, several unmet medical needs exist.

Method: In this study, we applied the Delphi method to discuss with seven hemophilia A

specialists the challenges that patients and the health system face regarding hemophilia A

treatment and opportunities for improvement.

Results: A consensus was obtained regarding the number of weekly infusions and patient

adherence to treatment. The bleeding profile, unfavourable pharmacokinetics (PKs), low

adherence and high daily activity were patient profiles that would benefit from using the

extended half-life (EHL) recombinant factor VIII (rFVIII). The advantages of treatment with

the EHL rFVIII were the lower number of infusions per week, which could increase patient

adherence and decrease the risk of bleeds, due to a more constant plasma level, a lower

value. Additionally, the EHL rFVIII could improve quality of life, especially in patients

with high daily activity, such as adolescents and young adults. The panelists men-

tioned that EHL rFVIII, if available, could be offered first to the priority group (adoles-

cents between 12 and 19 years old), followed by adults (20 to 64 years old) and elderly

people (over 65 years old).

Conclusion: In summary, the EHL rFVIII offers the optimal prophylaxis by decreasing the

dose frequency, increasing the treatment adherence and improving the QoL, without

compromising safety and efficacy.

� 2022 Associação Brasileira de Hematologia, Hemoterapia e Terapia Celular. Published by

Elsevier España, S.L.U. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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TaggedH1Introduction TaggedEnd

TaggedPHemophilia A is an inherited bleeding disorder caused by
abnormalities on coagulation factor VIII and, currently, no
curative treatment is available.1 Repeated bleeds into joints
and muscles result in pain and incapacity and may cause
severe arthropathy and deformities in the long-term, with
associated muscle wasting.1TaggedEnd

TaggedPCurrent treatment consists of factor VIII replacement and
one of the most difficult problems is that, frequently, patients
develop the inhibitory antibody anti-factor VIII (also called
inhibitors).2 In addition, the hemophilia A treatment requires
frequent self-infusions (three or more times per week), that
often come with pain and discomfort, as well as daily life lim-
itations, depression and anxiety.3,4 TaggedEnd

TaggedPAccording to the World Federation of Hemophilia, factor
VIII replacement should consider the frequency of the bleed-
ings and individual pharmacokinetics (PK), as well as patient
history and preferences.2 The treatment can be offered in two
different therapeutical plans: a) prophylaxis, consisting of the
regular administration of therapeutic products and b) on
demand, in which the therapy is offered in the presence of a
bleeding episode.2 The Medical and Scientific Advisory Coun-
cil Guidelines established prophylaxis as the gold standard
treatment for hemophilia A.5TaggedEnd

TaggedPFor hemophilia A replacement therapy, we have available
concentrates derived from human plasma (pdFVIII) and the
recombinant factor VIII (rFVIII). Recombinant factor VIII
(rFVIII) products are manufactured in buffered human serum
albumin (HSA; first-generation products) or without HAS, but
containing sucrose as the main stabilizer (second-generation
products).6,7 Currently, there are third-generation rFVIII prod-
ucts, with no animal or human proteins other than FVIII
added during the manufactured process until the final formu-
lation. These products may have standard half-life (SHL)
or extended half-life (EHL), with the latter being potentially
able to maintain proper factor VIII levels for longer periods,
resulting in a higher trough level and, consequently, in more
effective protection against bleedings with less frequent
infusions.6TaggedEnd

TaggedPThe SHL rFVIII concentrates are administered intrave-
nously and used at least three times a week (under prophy-
laxis), which makes it difficult for the patient to adhere to the
treatment, and negatively impacts the Quality of Life (QoL).8
−10 Studies show that the lack of time, schedule inconvenien-
ces for treatment and social and psychological distress are
factors that influence adherence.11,12 Therefore, the burden of
hemophilia A treatment is high and adherence to treatment,
especially in adolescents and young adults, appears to be sub-
optimal as, in these periods of life, the responsibility for the
treatment is transferred from parents to patients, who often
see the self-infusions as impediments to daily activities.13 TaggedEnd

TaggedPIn Brazil, the prophylaxis treatment is offered by the Uni-
fied Health System (SUS) to all patients at no cost and with a
SHL rFVIII (although a small proportion of patients still
receive pdFVIII). Despite the full access to hemophilia treat-
ment, in the past years there has been no incorporation of
new technologies by the hemophilia program in the Brazilian
Public National Health System (the Sistema �Unico de Sa�ude −
TaggedEndTaggedPSUS). Therefore, several unmet medical needs still exist. In
this context, this study used a modified Delphi Panel, aiming
to get the understanding and consensus of unmet medical
needs, treatment patterns, frequency of infusions, dose and
the role of the EHL rFVIII in the treatment of hemophilia A
patients in Brazil, from the perspective of the SUS. TaggedEnd
TaggedH1Materials and methodsTaggedEnd

TaggedH2Delphi method TaggedEnd

TaggedPRecognized as highly cooperative and effective,14 a consen-
sus-based approach, was carried out applying a modified Del-
phi technique, which took place between July and September
2020. The Delphi technique is a methodology that seeks to
reach consensus on the opinions of a group of respondents,
who are specialists on a topic, through a series of structured
questionnaires.15,16 TaggedEnd

TaggedPThree rounds were performed for this Delphi Panel. TaggedEnd
TaggedPA structured questionnaire was applied for each partici-

pant individually and anonymously. Answers return to the
interviewees in a summarized form, called feedback. The
feedback was provided by a new questionnaire that was
adjusted considering the answers received by each round.
Subsequently, participants could see the group’s answers in
the previous round.17,18 The third and final round is a face-to-
face meeting,19 that allows interaction between the panelists,
to discuss and give further information to sustain their
opinions.20 TaggedEnd

TaggedPIn the first and second rounds, participants answered an
online questionnaire on the MS Forms� platform. In the third
round, the participants answered questions and discussed
them on an in-person group web meeting. The consensus
was considered when at least 6 of the 7 participants agreed
on the same response (majority). TaggedEnd

TaggedH2Panelist recruitment TaggedEnd

TaggedPAiming to get geographic representativeness of the whole
country and reduce bias, seven physicians specialized in
hemophilia A who work with patients in the SUS were
selected from different states and cities, such as S~ao Paulo,
Espírito Santo, Par�a and Paran�a. The invitation was sent by e-
mail and a phone call was made to explain all the steps of the
Delphi panel. TaggedEnd

TaggedH2Literature review and questionnaire development TaggedEnd

TaggedPTo develop the questionnaire, a literature search was per-
formed to identify treatment patterns, frequency of infusions,
dose and the use of the EHL rFVIII to address unmet medical
needs regarding hemophilia A in Brazil. The search was car-
ried out within bibliographic and gray literature databases,
that included MEDLINE, ISPOR Scientific Presentations Data-
base and LILACS BVS. Additionally, Brazilian Guidelines of
Hemophilia were used.6 The search strategy combined key-
words for “hemophilia”, “treatment”, “unmet needs”, “SHL
rFVIII”, “EHL rFVIII” for English and Portuguese literature. TaggedEnd
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TaggedPBased on the literature review findings regarding the
hemophilia A treatment, the questionnaire was divided into
three parts: unmet medical needs and treatment adherence
(challenges and possible improvements in the SUS); fre-
quency of infusions and dose of the current treatment in the
SUS, and; if the EHL rFVIII could address the identified unmet
needs in the treatment of hemophilia A patients in Brazil. TaggedEnd
TaggedPRound 1TaggedEnd
TaggedPThe first-round questionnaire was circulated by email to all 7
panelists, who had one week, from July 17 to 23, 2020, to
respond. The first questionnaire prioritized open questions,
utilizing an exploratory approach to avoid bias and the
restriction of topics to be addressed in subsequent rounds.
After the first round, the responses were compiled and ana-
lyzed.TaggedEnd
TaggedPRound 2TaggedEnd
TaggedPBased on the round 1 answer analysis, a feedback was pro-
vided to the panelist. The feedback consisted of an adjusted
questionnaire by the first-round answers. From August 20 to
26, 2020, the panelists answered the second-round question-
naire, also sent by email. After the second round, the answers
were analyzed and compiled for the final discussion. TaggedEnd
TaggedPRound 3TaggedEnd
TaggedPTo obtain a consensus on the topics still open and validate
those already obtained from the first two rounds, a face-to-
face online meeting was performed. Based on the round 2
answer analysis, a questionnaire adjusted by the second-
round answers was used as a discussion guide.TaggedEnd
TaggedH1Results TaggedEnd

TaggedPThe Delphi Panel identified unmet medical needs, treatment
adherence challenges and possible aspects for improvement
in the SUS, frequency of infusions and dose of the current
treatment used in the SUS and how the EHL rFVIII could
address the identified unmet needs in the treatment of hemo-
philia A patients in Brazil.TaggedEnd

TaggedH2Participants TaggedEnd

TaggedPPhysicians specialized in hemophilia A were invited to partic-
ipate in the study. All participated in the first and second
rounds, however, six panelists were able to participate in the
third round through a videoconference. TaggedEnd
TaggedH2Unmet medical needs and treatment adherence TaggedEnd

TaggedPThe panelists obtained consensus about the unmet needs for
the current treatment provided by the Brazilian public health-
care, which were:

TaggedEndTaggedP� The SHL rFVIII requires several weekly infusions with pro-
tection throughout the day, depending on the time of
administration. TaggedEnd
TaggedP� The PK characteristics of the SHL rFVIII available in the SUS
could increase the risk of bleeding in moments of low
plasma level. TaggedEnd

TaggedP� Intravenous treatment may impact patient adherence. TaggedEnd
TaggedP� The clinical condition of patients who do not adhere may

worsen, due to the high frequency of infusions, requiring
more frequent consultations, physiotherapy sessions, and
other procedures, generating problems of self-esteem,
absenteeism at school and work. TaggedEnd

TaggedPThe panelists provided detailed comments to explain their
responses: TaggedEnd

TaggedP“We do not have problems getting access to the recombi-
nant factor VIII for the hemophilia A treatment. However, we
should include other technologies, such as the EHL rFVIII”. TaggedEnd

TaggedP“Access to the recombinant factor is not a problem, but the
access to new technologies is . . . there is a gap in the incorpo-
ration of new technologies by the hemophilia program in the
SUS”. TaggedEnd

TaggedPThe panelists evaluated the concept of treatment adher-
ence as “low”, “moderate” and “high” adherence to the treat-
ment of hemophilia, based on the percentage of the
prescribed therapeutical plans and administrated infusions.
Low adherence was defined by 3 out of 6 as the range between
40 to 50%, while the other 3 participants, said that low adher-
ence is 50 to 60% of infusions administered as prescribed. As
a result of the expert opinion, an average of 53% was esti-
mated as low adherence. TaggedEnd

TaggedPModerate adherence had an average of 69% of the infu-
sions administered as prescribed. No consensus was estab-
lished, as 3 out of 6 mentioned a range between 60 and 70%,
while the other 3 participants said that moderate adherence
is 70% of the infusions administered as prescribed. The con-
sensus was achieved for the definition of high adherence.
Panelists had agreed that 90% of the administered infusions
as prescribed is the best way to define high adherence. TaggedEnd

TaggedP“I believe that 90% is accurate to define high adherence
because it is impossible to expect 100% of the infusions
administered as prescribed; there are some specific situations
that we should not consider as a lack of adherence”. TaggedEnd

TaggedPRegarding patient characteristics that could influence
treatment adherence, consensus was obtained for:

TaggedEndTaggedP� Difficulties to intravenous access. TaggedEnd
TaggedP� Teenagers have difficulties to adhere, due to age-related

behavior and the transition from the care provided by
parents to self-care. TaggedEnd

TaggedP� The disbelief of treatment efficacy and lack of knowledge
on how the treatment is important could influence adher-
ence. TaggedEnd

TaggedP� Workload and high daily activities influence treatment
adherence in adolescents and adults.TaggedEnd

TaggedPMost panelists commented on the lack of knowledge and
time needed to manage the weekly number of infusions. TaggedEnd

TaggedP“The more aware of treatment benefits, the more patients
understand the consequences of an inadequate treatment”. TaggedEnd

TaggedP“Some patients discontinue treatment due to the long time
spent on infusions”. TaggedEnd



TaggedEnd Table 1 – Percentage of patients by the therapeutical plan
of SHL rFVIII.

n of
respondents

Every
other
day (%)

Three
times
per week (%)

Twice
per
week (%)

1 60 40 0
2 50 50 0
1 0 80 20
1 0 100 0
1 25 70 5
median; average
(min. −max.)

38; 31 (0 - 60) 60; 65 (40 - 100) 0; 4 (0 - 20)
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TaggedP“Adults and adolescents have difficulties in organizing
daily activities and infusions”. TaggedEnd

TaggedPSocial and economic factors, such as income and educa-
tion, could facilitate or disturb treatment adherence. Four of
six panelists mentioned that low-income people could have
difficulties in following the treatment, however, 2 of the 6
panelists said that high-income people could show less
engagement to treatment too. TaggedEnd

TaggedP“For instance, in my State, patients do not have free public
transportation and, for that reason, some patients do not
return to the clinic in the adequate period”. TaggedEnd

TaggedP“Sometimes, high-income patients are less compliant than
low-income patients”. TaggedEnd

TaggedP“Undoubtedly, low income may hinder the treatment
adherence, but it is not a determinant factor, a different and
individualized approach is required”. TaggedEnd

TaggedPProblems related to the multidisciplinary team were not a
consensus among the panelists. Three of six mentioned that
a multidisciplinary team is necessary and also that they must
frequently manage team replacements and training due to a
high turnover. “Especially in a team that has a very high turn-
over, there is a lack of motivation in some professionals”. TaggedEnd

TaggedPAlthough there was no consensus on problems with multi-
disciplinary teams, the responses show that the panelists
agreed that these are inherent to the needs and individual
characteristics of each State. TaggedEnd

TaggedP“Problems related to the multidisciplinary teams are very
individualized to each team and each State”. TaggedEnd

TaggedP“It is not possible to establish consensus on items that
have local variations or certain specificities. Problems related
to the multidisciplinary team occur, but it is not a consensus
because it does not occur everywhere”. TaggedEnd

TaggedPThe last question about unmet needs and treatment
adherence aimed to identify the percentage of patients
requiring greater coagulation factor protection. The panelists
agreed that 40 to 50% of the total number of hemophilia
patients in Brazil require a better option of care.TaggedEnd
TaggedEnd Table 2 – Percentage of patients by profile benefited by
EHL rFVIII.

Profile Proportion of benefited patients by
EHL rFVIII (%)

Bleeding profile 30 - 40
Unfavourable PK 30 - 40
Low adherence 10 - 15
High daily activity 10 - 15

PK: pharmacokinetics; EHL: Extended half-life; rFVIII: recombinant
factor VIII.
TaggedPFrequency of infusions and dose TaggedEnd
TaggedPParticipants obtained a consensus on the average dose of SHL
rFVIII currently available in the SUS for primary and second-
ary prophylaxis, mentioning 25 to 29 international units per
kilogram (IU/Kg) for both situations. However, as the tertiary
prophylaxis treatment requires a higher individualized
approach, no consensus was found. Four of 6 panelists men-
tioned that the tertiary prophylaxis dose of SHL rFVIII should
be 15 to 20 IU/Kg and two said that the average dose of SHL
rFVIII used in tertiary prophylaxis treatment must be 20 to
25 IU/Kg. TaggedEnd

TaggedP“We use PK to guide what amount of SHL rFVIII should be
prescribed, the dose is individualized, however, the average is
15 to 20 IU/Kg”. TaggedEnd

TaggedPTreatment on demand depends on the bleeding episode
and the average dose of SHL rFVIII mentioned was 25 to
29 IU/Kg. TaggedEnd

TaggedPRaised as the most common patient profile, the Delphi
panel explored the therapeutical plan of the secondary pro-
phylaxis treatment. Table 1 shows the percentage of patients
by the therapeutical plan of the SHL rFVIII. TaggedEnd
TaggedPBased on the distribution shown in Table 2, the median
percentage of patients that use the every-other-day SHL rFVIII
therapeutical plan was 38% (average 65, 40 - 100), 60% (aver-
age 65, 40 - 100) use three times per week and 0% (average 4, 0
- 20) use twice per week.TaggedEnd

TaggedPPharmacokinetics, presence of target joint, bleeding profile
and clinical response were mentioned as the key factors that
motivate the decision-making as to the dose adjustment. The
management of prophylactic treatment was performed con-
sidering two proposals: the adjustment of the amount of IU/
Kg and dose, followed by the infusion frequency adjustment. TaggedEnd
TaggedH2Addressing unmet needs with EHL rFVIII TaggedEnd

TaggedPThe panelists answered how the EHL rFVIII could address the
unmet medical needs raised during the Delphi panel. The
bleeding profile, unfavourable PK, low adherence and high
daily activity were a consensus of patient profiles that would
be benefited from using the EHL rFVIII. The proportion of
patients benefited with the use of EHL rFVIII by profile is
shown in Table 2. Regarding all patient characteristics, the
panelists stated that 30 to 40% of the hemophilia A population
over 12 years old could be benefited from the use of the
EHL rFVIII. TaggedEnd

TaggedPThe advantages of EHL rFVIII treatments, mentioned by all
the panelists, are related to the lower number of infusions per
week, which could increase patient adherence and may
decrease the risk of bleeding, due to a more constant plasma
level and a higher trough level. Additionally, the panelists
agreed that the EHL rFVIII could improve the QoL, especially
in patients with high daily activity, such as adolescents and
young adults.TaggedEnd
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TaggedPThe panelists pointed out that, if the EHL rFVIII treatment
is available for use in the SUS, the group having priority in
receiving the treatment would be adolescents (aged between
12 and 19 years old), followed by adults (20 to 64 years old)
and elderly people (over 65 years old). TaggedEnd
TaggedH1DiscussionTaggedEnd

TaggedPThis study aimed to discuss with experts in hemophilia treat-
ment in Brazil, the unmet medical needs, treatment patterns,
frequency of infusions, dose and role of the EHL rFVIII in the
treatment of hemophilia A, in light of the treatment currently
available in the SUS. TaggedEnd

TaggedPThe Brazilian public healthcare provides SHL rFVIII,
although a small proportion of patients still receive pdFVIII.
The treatment with SHL rFVIII requires several weekly infu-
sions due to the lower half-life, depending on the therapeuti-
cal plan, compared to the EHL rFVIII. The PK characteristics of
the SHL rFVIII can potentially increase the risk of bleeding in
moments with a lower plasma level.21 Moreover, intravenous
treatment with morning infusions is time-consuming and
may impact patient adherence, in particular for adolescents
and young adults, as they tend to focus on their daily
activities.13TaggedEnd

TaggedPPatients with poor treatment adherence due to the high
frequency of infusions may worsen their clinical condition,
presenting more bleeds, requiring more frequent consulta-
tions, physiotherapy sessions and other procedures, generat-
ing problems of self-esteem and absenteeism at school and
work.13 In this sense, new treatment options are needed to
ensure treatment adherence and mitigate the burden of dis-
ease. TaggedEnd

TaggedPAiming to understand the differences between guideline
recommendations and real-world clinical practice, the panel-
ists answered questions about the frequency of infusions and
doses used to treat hemophilia patients in Brazil. Pharmaco-
kinetics, the presence of target joint, bleeding profile and clin-
ical response were mentioned as the key factors motivating
the treatment decision-making adjustment. The manage-
ment of the prophylaxis treatment was performed consider-
ing two proposals: the increase of the IU/Kg dose, followed by
the increase of infusions frequency and dose. TaggedEnd

TaggedPThe panelists argued that the advantages of EHL rFVIII
treatments are related to the lower number of infusions
per week. The panelists pointed out that if they had EHL
rFVIII available to use in the SUS, the group having priority
to receive the treatment would be adolescents aged
between 12 and 19 years old, followed by adults (20 to
64 years old), the last group being formed by elderly people
(over 65 years old). TaggedEnd

TaggedPThe use of an EHL rFVIII may decrease the burden of treat-
ment, as demonstrated in several clinical trials.22−25 In the
PROTECT study, 67.3% of the patients who received damocto-
cog alfa pegol, an EHL rFVIII, were effectively treated with
extended intervals of every five or seven days, with no safety
concerns and low rates of bleeds.23 The advantages of EHL
rFVIII treatments, as mentioned by the experts participating
in our study, are related to the lower number of infusions
per week, which could increase patient adherence and,
TaggedEndTaggedPconsequently, decrease the risk of bleeds due to a more con-
stant plasma level and a higher trough level. TaggedEnd

TaggedPIn conclusion, through the expert consensus, the treat-
ment of hemophilia A in Brazil could be improved with the
EHL rFVIII treatment. However, the results demonstrated by
this study should be interpreted considering important limi-
tations. Brazil is a large country composed of 27 federative
units, this study might not represent the opinion of hemo-
philia A experts in the whole country, because the panelists
in the Delphi panel were from four different states. The Del-
phi aimed to assess the value of the EHL rFVIII, but did not
evaluate other treatments, such as those using the monoclo-
nal antibody and gene therapy. Still, the consensus obtained
in this study corroborates with the literature on the unmet
medical needs and how they could be addressed. TaggedEnd
TaggedH1Conclusion TaggedEnd

TaggedPThe consensus was obtained regarding the fact that the
unmet needs in the treatment of hemophilia A still exist,
despite treatment with a rFVIII offered in the SUS. As
expected, the high frequency of infusions and how it affects
daily life and, consequently, the QoL of the patients appear as
an important unmet need that requires being addressed to
increase treatment adherence. TaggedEnd

TaggedPThe panel of experts also obtained consensus about how
the EHL rFVIII could potentially address the unmet needs
regarding adolescents and young adults, who are people with
a high daily activity and, consequently, a lower adherence to
treatment and therefore, at a higher risk of presenting bleeds.
The EHL rFVIII appeared as products offering optimal prophy-
laxis that could help patients with a bleeding profile, unfav-
ourable PK, low adherence and high daily activity by
decreasing the dose frequency, increasing the treatment
adherence and improving the QoL without compromising
safety and efficacy. TaggedEnd
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