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Abstract

Background and Aims: Hemophilia clinical practice guidelines (CPGs) play a vital
role in guiding healthcare professionals' decisions. However, the quality and
recommendations of CPGs for hemophilia may vary. This study aimed to assess
the methodological quality of hemophilia CPGs published between 2017 and
2021 and compare their recommendations for prophylaxis using clotting factor
concentrate.

Methods: We conducted a comprehensive search for relevant CPGs in PubMed,
TripDatabase, Grades of Recommendation, Assessment, Development, and
Evaluation (GRADE) International Guidelines Database, Google Scholar, and
Google. We used the AGREE-II instrument to assess the methodological quality
of each CPG and compared their recommendations for prophylaxis.

Results: Of the 11 CPGs that met the inclusion criteria, 5/11 were developed in
upper-middle-income countries, and 6/11 used the GRADE methodology. The
primary prophylaxis dose recommendations varied among the CPGs, with 4/11
recommending a low dose, 6/11 recommending an intermediate or high dose,
and 1/11 not issuing a recommendation. However, only 2/11 CPGs provided
justification for their recommendations on initiation and dose, and no economic
evaluations were conducted to support these recommendations.

Conclusion: The quality of hemophilia CPGs is not optimal, with inconsistent
recommendations for prophylaxis and a lack of justification for these
recommendations. To ensure evidence-based and trustworthy recommenda-
tions, there is a need for transparency and improvement in the decision-making

process of hemophilia CPGs.
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1 | INTRODUCTION

Hemophilia is an inherited bleeding disorder caused by a deficiency
of coagulation factor VIII (hemophilia A) or IX (hemophilia B), both
X-linked recessive disorders.? Clinical manifestations relate to
bleeding, bleeding sequelae, or complications of coagulation factor
infusion.? It affects more than 1.2 million individuals worldwide,
almost exclusively males.® Hemophilia A occurs in approximately 1 in
4000 to 5000 live male births, while Hemophilia B occurs in around 1
in 15,000 to 1 in 30,000 live male births. Severe disease is more
common in hemophilia A.%

The management of hemophilia is based on deficient clotting
factor concentrates or by-pass agents when inhibitors are
present. Indeed, factor concentrate is indicated as a prophylaxis
measure to prevent long-term complications such as hemophilic
arthropathy.®

Clinical practice guidelines (CPGs) issue recommendations
regarding which patients should receive primary prophylaxis
with clotting factor concentrates and in what dose. However,
these recommendations could be heterogeneous across countries
due to differences in contexts and available resources and
different methodologies used to reach evidence-based
recommendations.

Thus, this study aims to perform a scoping review of the CPGs
that address the management of hemophilia, assess their methodo-
logical quality, and compare their recommendations issued for

prophylaxis with clotting factor concentrate.

2 | MATERIAL AND METHODS

We conducted a scoping review of CPGs for hemophilia, following
the preferred reporting items for systematic reviews and meta-
analyses guidelines for scoping reviews (PRISMA-ScR) to ensure the
adequate reporting of this study.®

2.1 | Eligibility criteria

We included CPGs that provided recommendations for the manage-
ment of hemophilia, published between 2017 and 2021, and available
in full text. We did not apply any language restrictions.

2.2 | Search strategy

During December 2021, we searched in five sources: Pubmed,
TripDataBase, Grades of Recommendation, Assessment, Develop-
ment, and Evaluation (GRADE) International Guidelines Database,
Google Scholar, and Google. The search strategies included terms

n o«

such as “hemophilia,” “guideline,” and “recommendation” (Supporting

Information: Table S1).

2.3 | CPGs selection and data extraction

Two researchers independently reviewed the documents to assess
their eligibility (C. D. F. and D. G. G.). Discrepancies were resolved
with a third researcher (A. T. R.).

Two authors performed data extraction independently (C. D. F.
and L. P. C. for general data, and C. D. F. and D. G. G. for
recommendations data) in Microsoft Excel spreadsheets. They
extracted the following data for each CPG: general data (year,
institution, country, income level of the country according to World
Bank Data,” funding, involvement of patients or their representatives,
methodology used to reach recommendations, evidence review,
Summary of Findings [SoF] or Evidence Profile [EP] tables, and
characteristics of the prophylaxis dose recommendation) and
recommendations data (criteria for starting primary prophylaxis, dose
category, criteria for dose selection, and criteria for prophylaxis
discontinuation).

We standardized the prophylaxis doses according to the World
Federation of Hemophilia classification: low-dose (20 to <451U/kg
per week), intermediate-dose (45 to <75 |U/kg per week), high-dose
(275 IU/kg per week).?

2.4 | Methodological quality assessment

We used the Appraisal of Guidelines for Research & Evaluation
Instrument-1l (AGREE-Il) instrument to assess the methodological
quality of the included CPGs. This instrument has 23 items in six
domains (scope and purpose, stakeholder involvement, rigor of
development, clarity and presentation, applicability, and editorial
independence). Each CPG was rated by two authors (C. D. F. and
L. P. C.). When the scores for a certain item had a difference
greater than two points, we discussed the criteria of the item to
reach a consensus. Then, we used the mean score for each item
and followed the AGREE-II instrument guideline to calculate the
score for each domain.®

We used a cut-off of 2 60% to define an acceptable quality for
each domain of the AGREE-II Instrument and the total score. We

took this cut-off point from previous studies.””*#

2.5 | Analyses
We used absolute and relative frequencies to present the results.

Also, we performed literal transcriptions or summarized the

recommendations of interest.

2.6 | Ethics statement

This study does not involve human participants or animal subjects, and

therefore, does not require institutional review board (IRB) approval.
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3 | RESULTS

We found 678 records in database searching. After duplicates
removal, we screened 670 records and finally included 11 hemophilia
CPG that issued prophylaxis recommendations, published or updated
between 2017 and 2021 (Figure 1).

From the included guidelines, 3/11°>1>16

involved patients or
their representatives in the process of development of the CPG,
6/11>%°71 declared to have used the Grades of Recommendation,
Assessment, Development, and Evaluation (GRADE) methodology to
issue their recommendations, and 2/111>%¢ reported tables Summary
of Findings (SoF). Regarding how recommendations about prophy-

1'57171% mentioned a search strategy,

laxis dose were reached, 4/1
and 2/11>'® showed a justification for the recommendation
regarding dose decision (Table 1).

We used the AGREE Il instrument to assess the quality of
guidelines. The overall assessment score ranged from 14% to 83%
(mean: 45%), and 3/11 guidelines had an overall assessment
score 2 60%.1°717 Regarding the third domain, scores ranged from
1% to 84% (mean: 35%), and 3/11 guidelines had a score 2

60%°"17 (Table 2).

Open Access

3.1 | Criteria for starting primary prophylaxis

The recommendations regarding prophylaxis start

18-20

were
heterogeneous: while 3/11 CPGs recommended starting in
moderate or severe hemophilia, 4/11>*>1721 recommended its
initiation in severe hemophilia, 3/11'%2%22 did not mention
whether severity is a criterion for starting prophylaxis, and
1/112° did not issue a recommendation on this regard. Moreover,
other criteria (such as hemorrhagic phenotype, age, hemarthro-
sis/bleeding, or availability) were heterogeneous across CPGs

(Table 3).

3.2 | Dose and criteria for dose selection

Considering the World Federation of Hemophilia (WFH) international
guideline classification of doses,” we found that 4/11 CPGs>152224
considered the possibility of starting prophylaxis from a low dose,
6/11 CPGs'¢"2! considered starting prophylaxis from an intermedi-
ate or high dose, and 1/11 CPG? did not issue a recommendation on

this regard (Table 3).

FIGURE 1 Flow diagram (study selection).
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TABLE 1

For the “primary prophylaxis dose”

recommendation

Did an

Justification
of the dose

decision

economic
evaluation

Involvement

Showed
tables
SoF

of patients or

their

comparing
different
doses

Mentions List of (benefits

search

Conducting
evidence
reviews

Methodology used

to reach

Funding/

and harms
caused)

included
studies

representa-

tives

Multidiscipli-
nary team

Author year
(country)

strategy

or EP

recommendations

Scope

No

International CPGs

Yes Yes No

No

Yes No

GRADE methodology

Yes

World Federation of

Diagnosis and management

World Federation

11

Hemophilia/Yes

of hemophilia, in patients

with inhibitors and
without inhibitors

of Hemophilia
(WFH) 2020
(Canada)

Abbreviations: CPG, clinical practice guideline; EP, Evidence Profile; GRADE, Grades of Recommendation, Assessment, Development, and Evaluation; SoF, Summary of Findings.

2No recommendation issued.

_Wl LEY—@

Open Access

Regarding dose individualization, 7/11 guidelines recommended
dose selection or progressive increase based on clinical criteria (such

11521 considered factor

as disease severity or bleeding behavior), 2/1
availability and clinical characteristics as a criterion for dose selection,

and 2/11%%22 do not specify any criteria for dose selection (Table 3).

3.3 | Criteria for discontinuing prophylaxis

19.21.24 considered

Regarding prophylaxis discontinuation, three CPGs
lifelong prophylaxis as a standard of care, 1/11° recommended
lifelong prophylaxis but stated that continued monitoring should be
performed in case of discontinuation, and the other 7/11 CPGs did

not issue a recommendation regarding this topic (Table 3).

34 | On-demand treatment
Regarding bleeding without immediate life-threatening, 5/11
CPGs>'5-1722 recommended raising the plasma concentration of
the factor to 40-601U/dL (2-5 days or more, according to the
response), 1/11%* recommended raising the plasma concentration of
the factor to = 30 1U/dL, for 2-3 days, 1/11%° recommended raising
the plasma concentration of the factor to 50 IU/dL (without
specifying time), and 4/11'872°24 did not issue a recommendation
on this regard (Table 4).

Regarding life-threatening bleeding, 5/11 CPGs>'>1722 recom-
mended raising the plasma concentration of the factor to 80-100 IU/dL

1?* recommended

during 14-21 days according to the response, 1/1
raising the plasma concentration of the factor to > 70-100 IU/dL for 15
days and then maintain the factor level = 50IU/dL, 1/11% recom-
mended raising the plasma concentration of the factor to = 100 IU/dL
but does not specify time, and 4/11%8-2924 did not issue a recommen-

dation on this regard (Table 4).

4 | DISCUSSION

Among the 11 included hemophilia CPGs, the overall AGREE-II mean
scores ranged from 14% to 83%, and only three CPGs had a score 2
60%. We did not find other studies that have assessed the methodo-
logical quality of GPCs for hemophilia or other hematologic diseases.
However, a systematic review that assessed 21 pediatric diabetes
mellitus two CPGs also found a great heterogeneity across guidelines,
with overall scores ranging from 22.0% to 90.3%.2° This was also
observed in another systematic review that assessed seven CPGs for
fever management in pediatrics and reported overall AGREE-II scores
that ranged from 34.6% to 85.9%.2 No pattern was detected according
to the income stratum, regarding any of the domains of the AGREE-I|
instrument used to assess the quality of the CPGs.

CPGs may be defined as “statements that include recommendations,
intended to optimize patient care, that are informed by a systematic

review of the evidence and an assessment of the benefits and harms of
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TABLE 2
Author year (country) Domain 1 Domain 2
CPGs from lower-middle-income countries
IAP 2018 (India) 44% 25%
GMHE 2018 (Egypt) 42% 33%
CPGs from upper-middle-income countries
GMHC 2021 (Argentina) 28% 28%
MINSAL 2020 (Chile) 100% 78%
IMSS 2018 (Mexico) 86% 67%
EsSalud 2021 (Peru) 94% 92%
IGSS 2017 (Guatemala) 81% 50%
CPGs from high-income countries
NHG 2021 (Nordic countries) 47% 17%
NHC 2019 (Ireland) 47% 56%
BSH 2020 (United Kingdom) 86% 33%
International CPGs
World Federation of Hemophilia (WFH) 2020 47% 53%

(International)

Note: Bold: = 60%.

alternative care options.”?” That is to say, CPGs recommendations
should be based on systematic reviews of the literature and benefits-
harms balances. However, we found that, of the 10 CPGs that issued a

015717

primary prophylaxis dose recommendation, only 3/1 mentioned

01> showed a justification of

having carried out a search strategy, 2/1
the dose decision, and 0/11 performed an economic evaluation.

That means that most of the CPGs reached to a recommendation
either without showing a justification regarding their benefits-harms-
costs balance. This could be because such recommendations were
taken without formal evidence assessments (so the recommendation
may not reflect a true benefits-harms balance of the intervention) or
that even when some efforts to achieve evidence-based decisions
were made, those are not adequately reported in the guidelines (so
the readers cannot understand how this recommendation was
reached and when or how it may be applicable).

Regarding the dose of clotting factor concentrate for starting
primary prophylaxis, most CPGs considered an intermediate or high
dose of clotting factor concentrate, individualizing the treatment, and
only 4/11 CPGs>152224 considered the possibility of starting
prophylaxis from a low dose (with individualization of the dose
according to the severity of the disease, the behavior of bleeding,
and/or the availability of the drug). Although the evidence suggests
that intermediate or high doses provide superior results than low
doses, the certainty of the evidence is very low, and there is no
reliable information regarding the clinical benefits of giving a higher
dose.?® Moreover, the high investments of giving a higher dose can
translate into fewer resources assigned for other needs, causing

Quality appraisal of clinical practice guidelines for hemophilia, using the AGREE-II instrument.

Overall

Domain 3 Domain 4 Domain 5 Domain 6 assessment

6% 28% 17% 58% 33%
10% 69% 8% 33% 33%

1% 19% 8% 0% 14%
84% 94% 58% 92% 83%
67% 92% 8% 83% 63%
84% 94% 67% 50% 80%
15% 39% 8% 50% 40%
14% 67% 8% 0% 24%

4% 11% 8% 8% 21%
41% 58% 8% 67% 53%
56% 67% 13% 67% 48%

inequity, especially for countries with limited income. So there is an
urgent need for local cost analyses to compare these regimens.?’
The decision-making regarding the dose of clotting factor concen-
trate for primary prophylaxis in hemophilia is complex and reveals several
shortcomings. On the one hand, the lack of evidence (lack of randomized
controlled trials that have compared different doses of different types of
factors), and on the other hand, shortcomings in the decision-making
process on the CPGs (no detailed information regarding the realization of
the systematic reviews, benefits-harms balances, and cost assessments,
to make the decisions). This is disturbing, given the high cost involved,
the inequity that this may mean for low-income countries, and potential

bias or conflicts of interest.

5 | LIMITATIONS

Our study had certain limitations. First, although we searched CPGs
without language restrictions, we used the terms English, so possibly
some guides published entirely in another language (without
translation of the title into English) could not have been collected.
Second, we only reviewed the published information of each CPG
and did not contact the CPGs authors for further details. We planned
the study in that manner because we intended to evaluate the
information available to any reader of the CPGs.

Our study had used limitations that should be considered. First,
although we conducted a comprehensive search for CPGs without

language restrictions, we used English search terms, which may have
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TABLE 3 Recommendations regarding prophylaxis with clotting factors in patients with Hemophilia A or B without inhibitors, issued by

clinical practice guidelines for hemophilia.

Criteria for
No Author year (country) Criteria for starting primary prophylaxis Dose category dose selection
Lower-middle income countries
1 IAP 2018 (India) In children, before the second bleeding Low, intermediate, or Clinical criteria and
episode (No mention of the severity) high dose availability
2 GMHE 2018 (Egypt) In very young children (No mention of the Low dose Clinical criteria
severity)
Upper-middle income countries
3 GMHC 2021 (Argentina) Severe hemophilia and: Intermediate or Clinical criteria and
- From the age of 2 years if a high dose availability
hemarthrosis has not yet occurred
- First/second hemarthrosis, in the
absence of osseous-cartilaginous joint
disease
- After a central nervous system
hemorrhage (in the absence of the
two previous situations)
4 MINSAL 2020 (Chile) In hemorrhagic phenotype: Before 2 years old Intermediate or Does not specify
or at the latest after the first hemarthrosis. high dose
(No mention of the severity)
5 IMSS 2018 (Mexico) In severe hemophilia, and: Intermediate or Clinical criteria
- After the first joint hemorrhagic event high dose
(elbows, knees, ankles, hips,
shoulders) or in the presence of a
considerable muscular hematoma.
- Before 3 years of age.
- Before clinical joint damage.
- Following a central nervous system
hemorrhage meeting previous criteria.
6 IGSS 2017 (Guatemala) In moderate or severe hemophilia, with Intermediate or Clinical criteria
plasma factor activity <2%, before 30 high dose
months of age, and without the presence
of joint damage
7 EsSalud 2021 (Peru) In severe hemophilia: at the doctor's discretion Low, intermediate, or Clinical criteria and
or according to the availability of the factor. high dose availability
High-income countries
8 NHG 2021 (Nordic Prophylaxis should be offered to patients with Intermediate or Clinical criteria
countries) moderate or severe hemophilia with factor high dose
levels of 1 to 2 IU/dL; before the first year
of life and before the first joint bleed.
9 NHC 2019 (Ireland) Does not specify Does not mention Does not mention
10 BSH 2020 (United Kingdom) In moderate or severe hemophilia: In young Intermediate or Clinical criteria
children, as soon as possible or in the high dose
presence of hemarthrosis.
International CPGs
11 World Federation of In pediatric patients with severe hemophilia, Low, intermediate, or Clinical criteria and
Hemophilia (WFH) 2020 considering the availability of the factor. high dose availability

(Canada)

Prophylaxis continuity

Does not mention

Lifetime prophylaxis

Lifetime prophylaxis

Does not mention

Does not mention

Does not mention

Does not mention

Does not mention

Does not mention

Lifetime prophylaxis. In
case of
discontinuation,
resume if there is a
deterioration of the
quality of life due to
frequent bleeding.

Lifetime prophylaxis.
In case of
discontinuation,
close monitoring.
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TABLE 4 Recommendations regarding on-demand treatment with clotting factors in patients with Hemophilia A or B without inhibitors,

issued by clinical practice guidelines.

Recommendations on bleeding without immediate

No Author year (country) life-threatening

CPGs from lower-middle-income countries

1 India-1AP (2018) Raise the plasma concentration of the factor to a level
greater than or equal to 40-60 1U/dL in the
availability of resources. In the absence of
resources, consider 10-30 IU/dL.

Does not mention the number of days.

Recommendations on immediately life-threatening
bleeding

Raise the plasma concentration of the factor to a
level greater than or equal to 80-100 IU/dL in
the availability of resources. In the absence of
resources, consider 50-80 [U/dL.

Does not mention the number of days.

2 GMHE 2018 (Egypt) -
CPGs from upper-middle-income countries

3 GMHC 2021 (Argentina) 301U/dL, for 2-3 days

MINSAL 2020 (Chile) 40-601U/dL, 3 to 5 days

4
5 IMSS 2018 (Mexico)
6 IGSS 2017 (Guatemala) -
7

EsSalud 2021 (Peru) 40-601U/dL, 3-5 days

CPGs from high-income countries

8 NHG 2021 (Nordic countries) -
9 NHC 2019 (Ireland)
10  BSH 2020 (United Kingdom) -
International CPGs

11  World Federation of Hemophilia 40-601U/dL, 3-5 days
(WFH) 2020 (Canada)

Abbreviation: CPG, clinical practice guideline.

resulted in the exclusion of some CPGs published entirely in other
languages (with titles not translated into English). Second, we relied
solely on the published information of each CPG and did not contact
the authors for further details, although we adopted this approach to
evaluate the information available to any reader of the CPGs.

5.1 | Conclusion

In conclusion, our findings indicate that the quality of hemophilia
CPGs is not optimal, with inconsistent recommendations for
prophylaxis and a lack of justification for these recommendations.
To ensure that future CPGs are evidence-based and trustworthy,
there is a need to improve the transparency and rigor of the decision-
making process in the development of hemophilia CPGs. This will
allow healthcare professionals to better understand and evaluate the
applicability of the recommendations in their specific contexts.
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