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Abstract

Hemophilia is an X-linked inherited bleeding disorder, classified as type A or type B.
Therapeutic advances offer new treatment options that improve disease control and re-
duce associated complications, including inhibitor development and hemophilic arthrop-
athy. This document aims to update the Mexican hemophilia consensus, reviewing cur-
rent evidence on diagnosis and management, and addressing gaps in the treatment and
follow-up of patients in Mexico, aligning local needs with international recommendations.
A PubMed literature search covering the last five years (up to September 2025) was con-
ducted, prioritizing consensus statements, guidelines, and systematic reviews. Using the
Delphi methodology, a structured questionnaire was submitted electronically to forty-
four experts. Aspects without initial agreement were discussed at an in-person meeting.
Consensus was defined as at least 80% of votes in favor. Recommendations were issued
across six domains: laboratory diagnosis, genetic testing, management of hemophilia A
and B without and with inhibitors, adjuvant treatments, and gene therapy. The recom-
mendations address prophylaxis with coagulation factor concentrates, non-factor thera-
pies, immune tolerance induction, perioperative management, pain management, and el-
igibility criteria and follow-up protocols for gene therapy with adeno-associated viral vec-
tors. This consensus provides updated, evidence-based recommendations adapted to the
Mexican healthcare context, identifying priority areas, including timely access to non-fac-
tor therapies and gene therapy, development of a national referral network for complex
cases, and inclusion of novel therapeutic agents in the institutional essential medicines
list, with the aim of improving the quality of life of people with hemophilia in Mexico.

Keywords: hemophilia A; hemophilia B; prophylaxis; inhibitors; gene therapy; Delphi
method; coagulation factor concentrates; non-factor therapies; Mexico

1. Introduction

Hemophilia is a rare hereditary X-linked bleeding disorder characterized by a partial
or complete deficiency of coagulation factor (F)VIII in hemophilia A or FIX in hemophilia
B caused by pathogenic variants affecting the corresponding genes [1]. The current cor-
nerstone of treatment for people with hemophilia (PwH) is intravenous (IV) supplemen-
tation of the deficient factor, administered either on demand or prophylactically, with the
main objective of preventing spontaneous hemarthroses and other forms of bleeding, in-
cluding muscular, mucosal, gastrointestinal and intracranial hemorrhages, although this
carries a considerable risk of inhibitor development [2]. In recent years, new therapies
have emerged, such as rebalancing therapies or mimetic antibodies, with mechanisms of
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action different from that of replacement therapy and high rates of zero bleeding, offering
new treatment perspectives for the benefit of patients (Table 1).

Table 1. Approved agents for the treatment of hemophilia.

Type of Agent Hemophilia A Hemophilia B

Coagulation factor concentrates (CFC) X X
Extended half-life CFC
Recombinant Fc fusion proteins

¢  Efmoroctocog alfa X

e  Efanesoctocog alfa X

e  Eftrenonacog alfa X
Recombinant albumin fusion protein

e Albutrepenonacog alfa X
Pegylated rFVIII

e Octocog alfa X

e  Turoctocog alfa pegol X

¢  Damoctocog alfa pegol X
Pegylated rFIX

e Nonacog beta pegol X
Bypassing agents (recombinant activated coagulation
factor VII):

e Eptacog alfa X X

e  Eptacog beta X X
Non-factor therapies
Humanized bispecific monoclonal antibody mimicking
Fvil

e  Emicizumab X
Tissue factor pathway inhibitors

e  Concizumab X X

e  Marstacimab X X
Antithrombin inhibitor

e  Titusiran X X
Gene therapy

e  Valoctocogene roxaparvovec X

¢  Etranacogene dezaparvovec X

e  Fidanacogene elaparvovec X

Italics indicate the differentiate groups of drugs within each category.

However, the lack of infrastructure and limited resources constitute significant bar-
riers to their use in Mexico.

The objective of this document is to update the Mexican hemophilia consensus pub-
lished in 2021, focusing on the best available therapies and/or phase 3 data available to
date, and to provide the relevant recommendations to help ensure that patients receive
appropriate and timely care, avoiding, as far as possible, hemorrhagic complications that
may affect patientsesurvival and quality of life.

2. Methodology

For the development of this consensus, a literature search was conducted in PubMed
covering the last five years (up to September 2025) in English and Spanish, giving priority
to consensus statements, guidelines, literature reviews and/or systematic reviews. Using
the Delphi method, a questionnaire was prepared and sent electronically to the forty-four
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experts participating in the consensus. The validation and compilation of the question-
naire responses were consolidated by the coordinator.

Based on the responses from the panel of experts, a manuscript was drafted for re-
view by the coordinator. Aspects for which no initial agreement was reached were dis-
cussed at an in-person meeting and resolved by consensus. Consensus was defined as
obtaining at least 80% of votes in favor. Once consensus had been reached, the manuscript
was updated for review and final validation by the project coordination.

3. Diagnosis
3.1. Laboratory Tests

Recommendation 1. In screening studies, when hemophilia is suspected, the com-
plete blood count should be within the reference parameters if no other justifiable abnor-
mality exists (with 95.45% agreement).

The prothrombin time (PT) should have a value not exceeding 2.4 s in relation to the
control, and the activated partial thromboplastin time (aPTT) should have a value greater
than eight seconds in relation to the control (with 100% agreement). Mexican studies have
shown that shortening the aPTT to 3 to 5 s improves the specificity of the test, provided
that the clinical presentation is suggestive of a bleeding disorder [3].

Recommendation 2. In congenital hemophilia, the mixing test of patient plasma with
pooled plasma in a 1:1 ratio should correct the aPTT value to normal ranges. Failure to
correct indicates the presence of an anticoagulant inhibitor in the patientes plasma (with
97.73% agreement).

Recommendation 3. In patients with no hereditary history of hemophilia, presenting
with a hemorrhagic clinical picture and prolonged aPTT, correction studies with plasma
should be performed (confirming a pattern of factor deficiency) together with confirma-
tory studies of coagulation factor (CF) activity using a coagulometric or chromogenic as-
say for FVIII and a coagulometric assay for FIX (with 100% agreement).

Recommendation 4. In newborns with a family history of hemophilia, confirmatory
studies for quantification of FVIII and FIX should involve targeted measurement of the
relevant coagulation factor in either umbilical cord blood or peripheral blood samples ob-
tained from the neonate (with 93.18% agreement).

Recommendation 5. In patients previously treated with coagulation factor concen-
trates (CFC), testing for inhibitors should be performed in the event of changes in the
bleeding phenotype and prior to scheduled surgical procedures (with 97.73% agreement).

Without reaching the established agreement threshold of 80% to issue a recommen-
dation, 70% of the expert panel agreed on screening for inhibitors using the Bethesda—
Nijmegen technique in PwH without prior exposure to CFC at 20, 50, 100 and 150 expo-
sure days (ED). Considering that 79% of inhibitor antibodies occur within the first 20 ED
and the remaining 21% within 75 ED [4], each hemophilia treatment center will establish
inhibitor monitoring according to the accessibility of the test.

Discussion

Hemostatic testing plays a key role in both the diagnosis and clinical monitoring of
PwH; therefore, access to these laboratory tests is essential for the management of these
patients, including the determination of inhibitors. Traditional one-stage coagulation as-
says used to measure FVIII and FIX levels remain fundamental, although they present
diagnostic limitations in certain cases and difficulties in monitoring new therapies. Recent
consensus statements recommend combining one-stage assays with chromogenic assays
(or two-stage assays) to achieve more accurate measurement, depending on the CFC used
[2,5].

https://doi.org/10.3390/diseases14070259
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The clinical presentation of patients who have developed inhibitors includes a higher
frequency of bleeding in those receiving prophylactic therapy with CFC, refractory bleed-
ing despite administration of CFC, or a lower-than-expected recovery of factor levels fol-
lowing infusion of CFC. Initial laboratory suspicion may also include the finding of a pro-
longed aPTT without an apparent cause, which is inhibited in mixing studies with normal
plasma [6].

Assays to detect the presence of inhibitors are recommended, particularly in patients
with lack of response to supplementation, mainly from a clinical perspective. Since the
presence of inhibitors may occur within the first 20-30 days after initiation of CFC, it may
be advisable to perform aPTT after factor infusion and subsequently carry out inhibitor
characterization [6]. In children, the World Federation of Hemophilia (WFH) recommends
monitoring for inhibitors until reaching 20 days post-exposure, every 10 exposure days
until reaching 50 exposure days, and at least twice per year until reaching 150 exposure
days [7].

3.2. Genetic Study

Recommendation 1. Centers with available diagnostic resources should perform ge-
netic profiling of PwH, beginning with testing for inversion 1 and inversion 22 in the case
of hemophilia A; if negative, complete sequencing of the FVIII gene should be performed
(with 95.45% agreement).

Recommendation 2. For hemophilia B, sequencing of the FIX gene should be per-
formed to detect mutations or deletions (with 95.24% agreement).

Discussion

Genetic assessment in hemophilia is essential for understanding disease pathophys-
iology, confirming the diagnosis in complex cases, predicting the likelihood of inhibitor
formation, identifying female carriers and offering prenatal diagnosis and genetic coun-
seling when appropriate [4]. Approximately 80% of mothers of sporadic hemophilia cases
are carriers of a pathogenic variant, whereas the remaining cases are thought to result
from X chromosome mosaicism.

Prenatal diagnosis is an important component of the management of hemophilia car-
riers and may influence decisions regarding pregnancy continuation. Fetal evaluation can
be performed using non-invasive approaches, including sex determination through anal-
ysis of cell-free fetal DNA in maternal blood during the first trimester or ultrasonography
after 15 weeks of gestation, although these methods are not conclusive. Invasive diagnos-
tic procedures, such as chorionic villus sampling at 10-12 weeks of gestation or amnio-
centesis between 15 and 18 weeks, may also be used [2].

Genetic testing is recommended in the following cases [4]:

- Patients with a clinical or biochemical diagnosis of hemophilia (to confirm the diag-
nosis and characterize the genetic variant).

- Male relatives of carrier women (to determine whether they are affected).

- Women with a family history of hemophilia (to determine their carrier status).

- Partners of carriers or of men with hemophilia who are planning a pregnancy.

- Pregnancies in which the fetus is at risk of hemophilia, to facilitate prenatal diagnosis
and planning of delivery.

- Genetic analysis should be initiated in an affected individual whenever possible. In
hemophilia A, initial genetic screening studies investigate inversion of introns 22 and
1.

If these variants are absent, comprehensive sequencing of the FVIII gene is subse-
quently carried out. For hemophilia B, mutation analysis generally consists of sequencing
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the eight exons of the FIX gene to identify pathogenic variants or deletions [8,9]. If no
causal variant is identified, other genes may be analyzed or non-classical mechanisms
considered (e.g., somatic mosaicism).

The use of next-generation sequencing (NGS) as a first-line method is recommended,
as it allows analysis of entire genes (including introns and regulatory regions), although
access to this method is limited in developing countries such as Mexico. Complementary
techniques may also be used, such as multiplex ligation-dependent probe amplification
(MLPA) to detect large rearrangements. Variants should be classified according to inter-
national criteria (e.g.,, ACMG/AMP): pathogenic, likely pathogenic, of uncertain signifi-
cance, likely benign, or benign. It is essential to correlate genetic findings with factor levels
and the clinical history [4].

As inherited disorders, hemophilia A and hemophilia B have significant medical,
psychological and emotional consequences for both affected males and female carriers.
The risk of passing the condition to offspring may lead to feelings of guilt among parents
and can strongly affect reproductive decision-making. Genetic counseling provides pa-
tients and their families with information regarding the inheritance patterns of these dis-
orders and supports informed medical and personal choices. Consequently, it is consid-
ered an essential component of comprehensive hemophilia care [9].

4. Treatment

Recommended management of hemophilia consists of intravenous replacement ther-
apy with FVIII for hemophilia A and FIX for hemophilia B, administered either prophy-
lactically or on demand. Currently, the application frequency ranges from 5 to 7 days for
extended half-life factor VIII to 7 to 14 days in the case of extended half-life factor IX
[10,11]. However, several limitations of conventional replacement therapy, including the
development of inhibitory antibodies, poor adherence to intravenous administration,
challenges related to venous access, geographical barriers to treatment and variable he-
mostatic control with standard prophylaxis, prompted the development of non-factor
therapies requiring less frequent subcutaneous administration (Table 1).

Emicizumab was the first approved non-factor prophylactic treatment for hemo-
philia A. However, it is not indicated for hemophilia B and has been linked to thrombo-
embolic complications and thrombotic microangiopathy when administered together
with a high dose (>100 mg/kg/day) of prothrombin complex concentrate [12]. Similar
thromboembolic complications have also been described with other non-factor therapies
targeting tissue factor pathway inhibitor (TFPI), such as concizumab and befovacimab.

Concizumab is approved for hemophilia A and B with inhibitors, although three non-
fatal thromboembolic events were reported during the phase 3 study in participants re-
ceiving concomitant therapy and presenting established risk factors [13]. Befovacimab,
which was being investigated for hemophilia A and B, with or without inhibitors, had its
clinical development terminated after three cases of thrombosis in the central nervous sys-
tem occurred during the phase 2 study [14]. Fitusiran, an antithrombin siRNA therapy,
has been approved for hemophilia A and B regardless of inhibitor status. The phase 2
study of fitusiran was temporarily halted following a fatal cerebral venous sinus throm-
bosis and several additional non-fatal thrombotic events observed in other clinical studies
within the fitusiran clinical program. These complications were associated with known
risk factors, including use of coagulation factor concentrates or bypassing agents, and an-
tithrombin levels < 10%. To reduce thrombotic risk, the dosing protocol was modified by
introducing an antithrombin-guided strategy aimed at maintaining antithrombin levels
between 15% and 35%, together with recommendations for lower doses of procoagulant
agents to manage breakthrough bleeding [15]. With these adjustments, only a limited
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number of thrombotic events were observed in the phase 3 open-label extension study,
including one event considered treatment-related among four of the 213 participants.

Consequently, there is still an unmet need for alternative hemophilia therapies with
a more favorable risk-benefit profile. Marstacimab is a recently approved monoclonal an-
tibody in the United States indicated for prophylactic treatment in patients with severe
hemophilia A or moderate to severe hemophilia B. Marstacimab targets TFPI, thereby re-
ducing inhibition of activated FX and the tissue factor-FVII complex, which enhances
thrombin generation and clot formation independently of FVIII and IX [16].

This efficacy was shown in the phase 3 BASIS study, in which marstacimab reduced
the annualized bleeding rate to 5.09 in patients previously on routine factor prophylaxis
[16].

4.1. Patients with Hemophilia A Without Inhibitors

Recommendation 1. People with severe and moderately severe hemophilia (baseline
FVIII level < 1 and between 1 and 5 IU/dL, respectively) should be offered prophylactic
management rather than treatment on demand (level of agreement 93.19%), as should
people with hemophilia with a severe bleeding phenotype and a baseline FVIII level > 2
IU/dL (with 93.19% agreement).

Recommendation 2. In settings with limited CFC resources where standard-dose
prophylaxis is not possible, low-dose FVIII prophylaxis is suggested instead of episodic
treatment of bleeding events (with 100% agreement).

Recommendation 3. Emicizumab should be considered as a therapeutic option with
a lower treatment burden than CFC, particularly in patients with problems related to ve-
nous access and poor adherence to CFC (with 100% agreement). Initiation of treatment
with emicizumab after diagnosis should be considered and discussed with parents in all
children or adults with severe hemophilia A, unless it is not economically viable (with
86.36% agreement).

Recommendation 4. Extended half-life recombinant FVIII (rFVIII) concentrates offer
a lower treatment burden than standard half-life concentrates (with 97.73% agreement).

Recommendation 5. Efanesoctocog alfa, when available and affordable, should be se-
riously considered instead of standard CFC, given its substantially longer half-life and
lower annual bleeding rate (with 97.73% agreement).

Recommendation 6. Marstacimab or concizumab, both anti-TFPI agents, should be
considered as therapeutic options, depending on their availability, since their subcutane-
ous administration, once weekly for marstacimab or every 24 h for concizumab via a pre-
filled pen, reduces the treatment burden for patients (with 88.64% agreement).

Recommendation 7. People with hemophilia who require surgery should be treated
by a multidisciplinary team with appropriate expertise in the disorder (with 100% agree-
ment).

Recommendation 8. All FVIII concentrates are approved for the prevention of bleed-
ing in major surgery and may be used in any surgical context (with 81.82% agreement).

Recommendation 9. In people with hemophilia undergoing a major invasive proce-
dure, continuous infusion or bolus infusion of standard half-life rFVIII concentrates or
plasma-derived concentrates is suggested in those without high-responding inhibitors
(with 90.90% agreement).

Discussion

It is widely accepted that prophylactic use of CFC provides substantial benefit by
reducing bleeding events with minimal adverse events. However, the cost and access to
the various CFC represent a significant barrier to the implementation of this recommen-
dation [1,2].

https://doi.org/10.3390/diseases14070259
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In addition to people with severe hemophilia, for whom the recommendation for
prophylaxis is undisputed, the publication by Young [17] has suggested that prophylaxis
could be indicated in people with hemophilia with baseline FVIII levels between 2 and 5
IU/dL, before the manifestation of a severe bleeding phenotype, or even in those with a
baseline FVIII level of 5 to 15 IU/dL and a severe bleeding phenotype. Although there is
very little information about patients with mild and moderate hemophilia with joint dam-
age or bleeding phenotype, the literature review by Di Minno et al. found that up to 77%
of patients with moderate hemophilia have joint damage and reported joint bleeding [18].
It is because of these groups that it has currently been suggested to raise protection levels
above 3-5% [19]. The expert group did not reach consensus for recommending prophy-
laxis in any of the scenarios presented with FVIII levels between 2 and 5 IU/dL or between
5 and 15 IU/dL. There is evidence that subcutaneous (SC) administration of emicizumab
and marstacimab reduces treatment burden and has a significant impact on improved ad-
herence and quality of life, which is essential for the success of prophylaxis. The latest
International Society of Thrombosis and Hemostasis (ISTH) guidelines from 2024 warned
of the lack of certainty regarding the efficacy and safety of emicizumab in children, but
the HAVEN 7 study has recently demonstrated its efficacy and good tolerability in the
pediatric population [1,20-22].

Similarly, the recommendation for the use of extended half-life CFC reflects their
lower treatment burden due to less frequent injections, improving adherence and there-
fore effective control of bleeding risk [1,23].

In recent years, new therapies have been approved, including efanesoctocog alfa, an
ultra-extended half-life FVIII concentrate; modulators of the natural regulators of coagu-
lation (concizumab, marstacimab, fitusiran); and, more recently, gene therapy [17]. It
would be advisable to incorporate these new therapies into official formularies in a timely
manner, based on the best available scientific evidence. Efanesoctocog alfa demonstrated
efficacy in preventing bleeding, near-normal FVIII activity and improvements in physical
health, pain and joint health in the phase 3 XTEND-1 study [24].

The phase 3 BASIS study demonstrated the safety and effectiveness of a weekly in-
jection of marstacimab in reducing bleeding events over more than 12 months, with an
additional extension period of 16 months. The trial included participants aged 12 to 74
years with severe hemophilia A (FVIII < 1%) or moderate to severe hemophilia B (FIX <
2%), without inhibitors, who were followed during a 6-month observation period under
either on-demand prophylaxis or routine prophylaxis and then received 150 mg of
marstacimab administered subcutaneously once weekly during a 12-month active treat-
ment phase. Overall, treatment led to a 35% reduction in annualized bleeding rate (ABR)
in patients receiving routine factor prophylaxis and a 92% reduction in those managed on
demand. In the on-demand group (n = 33), the mean ABR decreased from 39.86 (95% CI,
33.05-48.07) during observation to 3.20 (95% CI, 2.10-4.88) during active treatment phase,
demonstrating statistical superiority of marstacimab (estimated ratio 0.080 [95% CI, 0.057—
0.113]; p < 0.0001). In the routine prophylaxis cohort (n = 83), the mean ABR decreased
from 7.90 (95% CI, 5.14-10.66) to 5.09 (95% CI, 3.40-6.78, meeting both non-inferiority and
superiority criteria (estimated difference —2.81 [95% ClI, -5.42 to —0.20]; p = 0.0349). Regard-
ing safety, no deaths or thromboembolic events were reported, and marstacimab was gen-
erally safe and well tolerated throughout the study period [16,25].

The phase 3 explorer8 study supported the approval of concizumab. In this trial, con-
cizumab-mtci prophylaxis reduced ABR by 86% in patients with hemophilia A without
inhibitors and by 79% in those with hemophilia B without inhibitors compared with no
prophylactic treatment. Following the introduction of risk mitigation strategies, no throm-
boembolic events were observed [26]. Finally, fitusiran was evaluated in the ATLAS pro-
gram, which observed a 73% reduction in the annual bleeding rate in patients who had
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developed antibodies against the factors used as therapy and a 71% reduction in patients
who had not developed antibodies, compared with previous on-demand treatment
[27,28].

Given the mechanism of action of tissue factor pathway inhibitor inhibitors and the
available evidence from phase 2 and phase 3 clinical studies, in which thrombotic events
have been observed mainly in association with concomitant risk factors and the simulta-
neous use of procoagulant agents, it is appropriate to consider targeted monitoring strat-
egies in patients treated with concizumab or marstacimab [16].

It is recommended that all patients eligible for these therapies undergo baseline eval-
uation and periodic clinical monitoring aimed at identifying symptoms suggestive of
thrombosis and systematic assessment of thrombotic risk factors. In asymptomatic pa-
tients without additional risk factors, close clinical monitoring may be sufficient.

In patients with thrombotic risk factors, a history of thromboembolic events or a need
for concomitant treatment with procoagulant agents, periodic monitoring of basic throm-
botic markers is suggested, including D-dimer and fibrinogen, as complementary tools for
the early detection of coagulation activation.

In the event of persistent elevation of these markers or the appearance of clinical
manifestations suggestive of thrombosis, targeted imaging studies are recommended to
rule out subclinical thrombosis and allow timely adjustment of the therapeutic strategy,
with the aim of optimizing the benefit-risk profile of anti-TFPI therapies.

Conversely, there is substantial evidence in the literature regarding the perioperative
management of major surgery in PwH. Compared with patients without hemophilia,
these cases require more extensive planning and closer coordination with the healthcare
team. Accordingly, all guidelines recommend that such patients be managed in a compre-
hensive hemophilia treatment center or in consultation with one [1,4]. This is particularly
important with the increasing availability of extended half-life factor concentrates in hos-
pital and emergency care settings, making it vitally important to standardize the doses of
these preparations in international guidelines and their use in acute bleeding due to the
current lack of information.

No significant difference in efficacy has been observed between continuous infusion
and bolus infusion of standard half-life recombinant FVIII (rFVIII) concentrates or
plasma-derived concentrates before, during or after an invasive procedure in patients
with severe hemophilia A. Continuous infusion may be associated with lower overall
FVIII consumption, which can be advantageous in resource-limited settings. However,
this does not apply to extended half-life rFVIII concentrates, which, according to their
prescribing information, are intended for bolus administration only [1,17].

4.2. Patients with Hemophilia A with Inhibitors

Recommendation 1. Prophylaxis is preferable to episodic treatment of bleeding epi-
sodes (level of agreement 95.45%).

Recommendation 2. Prophylaxis with emicizumab is suggested rather than bypass-
ing agents (level of agreement 90.90%).

Emicizumab may be more effective and cost-effective than bypassing agents in pre-
venting hemorrhage (level of agreement 95.45%), and may offer a lower treatment burden
for patients due to its weekly, fortnightly or every four weeks dosing schedule and its
subcutaneous administration (with 100% agreement).

Recommendation 3. If immune tolerance induction is chosen, both low and high
doses of FVIII concentrates may have a similar effect; however, low-dose regimens may
be preferable in settings with limited access to FVIII (with 86.36% agreement).

Recommendation 4. In patients undergoing invasive procedures requiring treatment
with bypassing agents, recombinant factor VIla (rFVIla) (eptacog alfa) or activated pro-
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thrombin complex concentrate (aPCC) is recommended (with 97.73% agreement). In those
receiving prophylaxis with emicizumab, rFVIla is preferable, and recommendations have
currently been issued for reduced-dose aPCC (25 mg/kg body weight; maximum 100
mg/kg within 24 h) due to the possible thrombotic complications associated with concom-
itant use of emicizumab and aPCC (with 90.90% agreement).

Recommendation 5. In minor surgery in patients receiving treatment with emici-
zumab, it may be considered not to add a bypassing agent following comprehensive prior
assessment, and the use of tranexamic acid may also be considered as an adjunct (with
90.90% agreement).

Recommendation 6. In major surgery, bypassing agents are recommended at doses
that balance benefits and risks (with 100% agreement).

Recommendation 7. Patients with joint hemorrhage should be treated with eptacog
alfa (level of agreement 97.73%), preferably with three doses of 90 ug/kg at 3 h intervals
(with 88.64% agreement).

Both aPCC and eptacog alfa are approved, and in clinical practice, the choice of by-
passing agent for the management of bleeding should be individualized after considering
the three available options (with 100% agreement).

Discussion

Prophylaxis treatment with bypassing agents in PwH who have inhibitors is associ-
ated with a considerable treatment burden, requiring multiple intravenous infusions per
week, and is linked to relatively high bleeding rates, in addition to being extremely costly
(even more so than emicizumab). For this reason, the ideal standard of care for these pa-
tients is management with emicizumab, although other non-factor therapies such as con-
cizumab, marstacimab or fitusiran could also be considered [16,26-29]. However, alt-
hough emicizumab is highly effective as a prophylactic agent, it does not remove the re-
quirement for bypassing agents in the event of bleeding episodes or surgical procedures.
Therefore, the elimination of inhibitors aimed to restore the hemostatic efficacy of FVIII
remains a key therapeutic goal [30].

The preferred approach for eliminating inhibitors is immune tolerance induction
(ITT) [30]. ITI is an expensive therapy and, given that response rates obtained with high
and low doses of FVIII are similar, it is preferable —especially in countries with limited
resources —to opt for low-dose regimens. One way to reduce the dose of factor VIII in this
case would be concomitant use with emicizumab, as described in the Atlanta protocol,
which is currently being implemented in the pediatric population [31]. It is essential to
determine predictors of ITT outcome and to identify in advance patients at high risk of ITI
failure, thereby facilitating shared decision-making regarding discontinuation of ITI and
the selection of alternative treatments, such as emicizumab, in these patients [17,30].

Performing surgery on patients with inhibitors can be very difficult and could en-
danger their lives, so it is essential that these patients are managed in specialized centers
with experience and resources. The choice between rFVIla or CCPa can only be based on
the limited evidence provided by small cohort studies involving heterogeneous surgical
settings, and it remains unclear whether either option is superior in efficacy. rFVIla typi-
cally requires more frequent dosing and is generally more costly than CCPa, which may
restrict its use in certain contexts [1]. The ISTH recommends either 3 doses of 90 ug/Kg of
eptacog alfa administered at 3 h intervals or a single dose of 270 ug/kg (the panel of ex-
perts considers the first option preferable). Currently, the three bridge agents (eptacog
alfa, eptacog beta and CCPa) are available on the market, so doctors should familiarize
themselves with the data and prescription information of each one and take into account
the warnings for the concomitant administration of CCPa and emicizumab due to the risk
of thrombosis and thrombotic microangiopathy [17].
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4.3. Patients with Hemophilia B Without Inhibitors

Recommendation 1. In severe or moderately severe Hemophilia B, prophylactic treat-
ment is recommended over episodic treatment of bleeding episodes (with 97.73% agree-
ment). Prophylaxis can also be considered in those with FIX levels between 2 and 5 IU/dL
(agreement level 90.90%) as well as in those with baseline FIX levels of 5 to 15 IU/dL who
present a severe hemorrhagic phenotype (with 97.73% agreement).

Recommendation 2. Prophylaxis can be done with purified plasma-derived FIX or
standard or extended half-life rFIX concentrates (agreement level 100%). These latter ones
involve a lower treatment burden for patients due to less frequent injections (with 100%
agreement).

Recommendation 3. Marstacimab or concizumab may be considered, when available,
as their subcutaneous administration once weekly or every 24 h, respectively, via a pre-
filled pen reduces the treatment burden for patients (with 95.45% agreement).

Recommendation 4. When using CCPa, it should be remembered that it can increase
the risk of thrombosis (with 86.36% agreement).

Discussion

Prophylaxis versus episodic treatment significantly reduces hemorrhagic events and
is considered a cost-effective strategy [1]. A non-randomized cohort study evaluated
prophylaxis with rFIX versus prophylaxis with plasma FIX in severe PwH and suggested
that both options could have a similar effect [32].

Among current treatment options, extended half-life FIX concentrates, such as non-
acog beta pegol, albutrepenonacog alfa and eftrenonacog alfa, are associated with a re-
duced treatment burden, allowing dosing intervals of once weekly, every 10 days and, in
some patients, up to every 14 or 21 days, depending on authorization in each country.
Although there are significant differences in pharmacokinetics between standard half-life
FIX CFCs and extended half-life ones, the clinical outcomes are similar [17].

Factor-free therapy for hemophilia B is in its early stages, with approval in some
countries of marstacimab and concizumab, the two inhibitors of the anti-tissue factor
pathway (anti-TFPI) that have completed phase 3 clinical evaluation. Mastarcimab was
approved based on the results of the BASIS study [16] and provided an alternative to tra-
ditional factor replacement therapies, particularly benefiting PwH, which lacked SC ap-
plication options [25].

Concizumab obtained FDA approval in 2025 for the treatment of PwH without in-
hibitors, based on the results of the explorer8 study [26], and subsequent approval for
patients with inhibitors [13]. In this study, the annualized bleeding rate in PwH was re-
duced by about 79% (95% CI 0.10-0.45; p < 0.0001) with concizumab compared with no
prophylaxis [26].

4.4. Patients with Hemophilia B with Inhibitors

Recommendation 1. PwH who develop inhibitors should receive prophylaxis with
appropriate factor-free therapies when available (agreement level 93.18%).

Recommendation 2. In PwH, ITI can be considered with caution, analyzing each case
individually (with 90.90% agreement).

Discussion

The development of high inhibitor titers against FIX complicates the treatment of
bleeding episodes in PwH. For these patients, there were no easy-to-administer subcuta-
neous therapeutic options. Currently, the drugs marstacimab and concizumab are availa-
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ble, which were approved based on the results of the study BASIS [16] and explorer7 [13],
respectively.

PwH often have allergic reactions, including anaphylaxis, when exposed to products
containing FIX, so the experience of ITI in hemophilia B is limited, and the decision to
perform it should be taken with caution [17].

5. Adjuvant Treatments

Recommendation_1. For the management of mucosal bleeding (oral, nasal and men-
strual cavity) and surgical procedures, the use of antifibrinolytics is indicated (with
81.81% agreement)

Recommendation 2. The use of fresh frozen plasma (FFP) and cryoprecipitates
should be restricted exclusively to emergency cases, when they are the only available op-
tion (with 95.45% agreement).

Recommendation 3. To control pain, discomfort or anxiety due to venous access, the
use of local anesthetic spray or cream at the venous access site is recommended (with
90.90% agreement).

The World Federation of Hemophilias guide [4] and the consensus published in 2021
[2] specify the guidelines for pain management in PcH. According to the survey sent to
the members of the panel of experts, the following considerations are made regarding
management options:

Acute pain due to a joint or muscle hemorrhage:

- Paracetamol + tramadol (50%)

- COX-2 inhibitor or paracetamol + codeine (22.72%)

- Complementary measures, such as immobilization, compression and splinting, to
minimize pain, where appropriate (11.36%).

- Paracetamol (9.10%)

- Strong opioid (4.54%)

- Others (2.27%)
Postoperative pain:

- Except for COX-2 inhibitors, NSAIDs are not generally recommended for use
(77.27%).

- Analgesic management should follow similar principles to those applied in patients
without hemophilia (22.72%).

Chronic pain due to hemophilic arthropathy in adults:

- Paracetamol + weak opioid (36.36%)

- Referral to pain management therapy (31.81%)

- Tramadol or strong opioid + non-opioid (11.36%)

- Paracetamol (6.81%)

- COX-2 inhibitor or non-selective NSAID (6.81%)

- Education on pain management should include the use of complementary ap-
proaches for pain control, such as meditation, distraction, mindfulness or music ther-
apy (6.81%).

Discussion

Pain management in people with hemophilia should be based on a comprehensive
and stepwise approach that combines pharmacological and non-pharmacological strate-
gies, according to the intensity of pain, the clinical context and the presence of musculo-
skeletal complications [4,33].

It is recommended to initiate analgesic treatment following a stepwise regimen, be-
ginning with non-opioid analgesics and progressing to weak or strong opioids when nec-
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essary, always accompanied by the timely administration of specific hemostatic treatment
and avoiding the use of non-selective non-steroidal anti-inflammatory drugs during
bleeding episodes [4,33].

Additionally, non-pharmacological interventions aimed at pain reduction and func-
tional recovery should be promoted, including rest and temporary immobilization during
acute phases, supervised physiotherapy, rehabilitation programs, muscle strengthening,
application of local physical measures and patient education [4,33].

In patients with chronic pain secondary to hemophilic arthropathy, a multidiscipli-
nary approach is recommended, integrating stepwise pharmacological treatment, physi-
cal rehabilitation, psychological support and complementary techniques, with the aim of
improving functionality, reducing disability and optimizing quality of life [4,33].

In addition to coagulation factor concentrates (CFC), other agents are available that
may be of considerable value in many cases. One of these is desmopressin, a synthetic
analog of vasopressin that increases serum levels of FVIII and von Willebrand factor; how-
ever, its use in young children requires caution due to fluid retention. The expert group
did not reach consensus regarding the situations in which its use would be recommended.
Regarding antifibrinolytics, tranexamic acid and epsilon-aminocaproic acid (Amicar) are
both available in Mexico [2,4,8]. These agents share a similar mechanism of action, inhib-
iting fibrinolysis and blocking the conversion of plasminogen to plasmin, and thereby en-
hancing clot stability. Amicar has a shorter plasma half-life, lower potency and a less fa-
vorable safety profile, which limits its therapeutic use. Regarding fresh frozen plasma
(FFP) and cryoprecipitates, both are blood components obtained from whole blood and
therefore are not subjected to viral inactivation procedures. Consequently, they carry a
higher risk of transmission of viral pathogens, which becomes significant with repeated
infusions; therefore, their use is restricted exclusively to emergency situations and in the
absence of specific coagulation factor concentrates (CFC) [2,4].

Joint pain, whether acute due to hemarthrosis or chronic resulting from hemophilic
arthropathy, represents a major clinical issue in PwH, including children and adolescents.
It is estimated that up to 50% of adult PwH experience chronic joint pain that causes dis-
ability and negatively affects their quality of life. For this reason, applying appropriate
pain assessment and effective management strategies is crucial in order to improve func-
tionality and quality of life in PwH experiencing pain [4,33]. The expert group did not
reach consensus on how to manage acute pain due to joint or muscle bleeding, postoper-
ative pain and chronic pain due to hemophilic arthropathy in adults. According to World
Federation of Hemophilia (WFH) recommendations, pharmacological treatment should
follow a stepwise approach, avoiding non-selective NSAIDs during any phase of hemar-
throsis and always accompanied by immediate factor administration and complementary
measures such as immobilization [4].

The difficulty in reaching a consensus may be due to the lack of specific guidelines.
In this context, the clinician makes the treatment decision based on their clinical judgment
and experience. There is agreement, however, that we should rely on pain management
because the goal is to control pain without increasing bleeding.

6. Gene Therapy
6.1. Eligibility

Recommendation 1. Gene therapy is indicated for individuals with severe hemo-
philia A (FVIII < 1 IU/dL) (with 95.45% agreement) and severe or moderately severe he-
mophilia B (FIX < 2 IU/dL) (with 93.18% agreement), provided there is no current or pre-
vious history of inhibitors requiring ITI (with 93.18% agreement).
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Recommendation 2. Eligible individuals must be able to travel to the reference center
for infusion (level of agreement 95.45%) and have a caregiver or support person available
(with 93.18% agreement).

Recommendation 3. Individuals with severe liver failure (uncontrolled acute or
chronic hepatitis, advanced fibrosis or cirrhosis) (with 97.73% agreement), active infection
(acute or chronic) (with 95.45% agreement), those who have received immunosuppressive
therapy within the previous 30 days (with 90.90% agreement), and those with active in-
hibitors (level of agreement 86.36%) or antibodies against adeno-associated viral (AAV)
vectors (level of agreement 86.36%) are not eligible candidates.

Recommendation 4. Prior to administration of gene therapy, systematic determina-
tion of anti-AAV neutralizing antibodies using validated platforms (e.g., NAb50) is rec-
ommended as part of the eligibility criteria, since pre-existing immunity to adeno-associ-
ated vectors may limit treatment efficacy and safety.

Discussion

The presence of neutralizing antibodies against adeno-associated viral vectors is one
of the main limiting factors for eligibility for gene therapy. Several studies have shown
that high titers of anti-AAV antibodies are associated with lower hepatic transduction and
a significant reduction in transgene expression [34,35]. Therefore, systematic determina-
tion of neutralizing antibodies using validated platforms such as NAb50 is recommended
as an integral part of pre-treatment evaluation.

6.2. Monitoring

Recommendation 1. The assessments that should be performed in a patient who is a
candidate for gene therapy include: psychological evaluation (with 95.45% agreement)
and musculoskeletal system evaluation (with 84.09% agreement), quality-of-life measures
(with 90.90% agreement), baseline blood tests (with 86.36% agreement), complete blood
count (with 100% agreement), and baseline liver ultrasound and FibroScan (within the
previous 6 months) (with 84.09% agreement).

Recommendation 2. The patient should be monitored for at least 3 h after the infusion
(with 97.73% agreement).

Recommendation 3. Between months 1-3, the patient should be monitored twice
weekly (complete blood count, renal and hepatic function tests, AST, CK and FVIII/FIX)
(with 97.73% agreement), and from the fourth month onwards, monitoring may be re-
duced to monthly, unless previous liver function tests have been abnormal (with 100%
agreement).

Recommendation 4. From year 2 onwards, liver function tests should be performed
every 6 months (with 100% agreement), and a liver ultrasound at 12 and 24 months (with
100% agreement).

Recommendation 5. Prior to discharge, patients should be provided with a treatment
card including details of the administered therapy, contact information in case of delayed
reactions, and instructions for the initial follow-up blood tests (with 97.73% agreement).

Recommendation 6. Prophylactic treatment with recombinant factor is generally con-
tinued until endogenous coagulation factor levels rise to approximately > 5 IU/dL (with
88.63% agreement).

Recommendation 7. Patients should be prescribed oral prednisolone for use in ac-
cordance with the treatment protocol (with 88.63% agreement).

Recommendation 8.1 Long-term clinical, biochemical and imaging follow-up is rec-
ommended, ideally beyond 3 years after infusion, with particular emphasis on monitoring
liver function tests due to reports of delayed elevations in transaminases in gene therapy
clinical studies.
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Discussion

AAV gene therapy is now an established therapeutic option for severe hemophilia
A, although its clinical use remains limited [36,37]. Currently, valoctocogene roxapar-
vovec is the only therapy for hemophilia A approved by both the FDA and the EMA,
supported by results from the GENEr8-1 study [34]. For severe and moderately severe
hemophilia B, two gene therapies have received FDA approval: etranacogene dezapar-
vovec and fidanacogene elaparvovec, based on HOPE-B [35] and BENEGENE-2 [38] stud-
ies, respectively. In the latter trial, among 44 participants who completed at least 15
months of follow-up after receiving fidanacogene elaparvovec, the ABR for all bleeding
episodes decreased by 71%, from 4.42 (95% CI: 1.80-7.05) at baseline to 1.28 (95% CI: 0.57-
1.98) after gene therapy, corresponding to a difference treatment of -3.15 episodes (95%
CI: -5.46 to —0.83; p = 0.008). These findings demonstrate both non-inferiority and superi-
ority of fidanacogene elaparvovec compared with prophylaxis. At 15 months, mean factor
IX activity was 26.9% (median: 22.9%; range: 1.9-119.0) as measured by the one-stage Syn-
thASil assay [38].

Due to the lack of long-term follow-up, many questions remain regarding the appli-
cation of gene therapy [37,39].

Experience accumulated in gene therapy clinical studies has highlighted the possi-
bility of delayed elevations in transaminases and immune-mediated hepatic responses
even several months or years after infusion. In the GENEr8-1 and HOPE-B studies, de-
layed-onset hepatic biochemical abnormalities have been described, which underscores
the need for prolonged follow-up [34,35].

In this context, it is recommended to maintain close clinical and biochemical moni-
toring beyond 3 years after treatment, including periodic liver function tests and hepatic
imaging studies when available, with the aim of detecting late adverse events early and
preserving the long-term safety of these therapies [39].

Successful and safe treatment of people with hemophilia (PwH) with gene therapy
requires a multidisciplinary approach, including education and training of the treating
institutions, the establishment of patient eligibility criteria, authorization and support
from insurers, acquisition and administration of the therapy, and patient monitoring and
follow-up [37,39]. Given the analytical variability between laboratories in anti-AAV anti-
body testing, the establishment of national standardization would be beneficial.

There are numerous barriers to access to gene therapy, including age, pre-existing
immunity to AAYV, factor-specific inhibitors, cost, and the immediate availability of a team
trained in the management of possible infusion reactions, as well as specific follow-up to
ensure that immune-mediated responses do not result in loss of transgene expression [37].

6.3. Major Obstacles for Optimal Hemophilia Treatment in Mexico

Mexico faces multiple challenges that could potentially compromise its adherence to
the international standards recommended by the World Federation of Hemophilia
(WFH), despite the therapeutic advancements in hemophilia, including extended prophy-
laxis with long-lasting clotting factors, Emicizumab, and emerging gene therapies (Table
2) [4,40-43]. Overcoming these obstacles necessitates consistent investment, reinforce-
ment of comprehensive healthcare centers, and increased access to care and new thera-
pies.
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Table 2. Barriers for optimal hemophilia treatment in Mexico.

Delayed diagnosis and underre-

porting

Tendency to underdiagnose patients with mild and moderate hemophilia.

Persistent challenge of delayed diagnosis in rural areas and impoverished communi-
ties.

Lack of timely access to specialized coagulation studies.

Underreporting of patients on a nationwide scale.

Geographic disparities in
healthcare access

Concentration of specialized healthcare centers in major metropolitan areas.

Limited supply of hematologists with expertise in the treatment of hemophilia.
Patients residing in remote areas encounter significant challenges in traveling to spe-
cialized healthcare centers.

Inconsistent availability of clotting factor concentrates (CFC) among institutions.

Budget constraints and unequal Budget constraints regarding universal care.

access to advanced therapies

Limited access to innovative therapies such as Emicizumab in some health systems.
Important differences between public and private healthcare institutions.

Medicines supply issues

Occasional interruptions in the supply of CFCs.
Complex purchase processes.
Dependence on centralized government purchases

Development and management

of inhibitors

Limited access to inhibitor screening tests.
Limited availability of bypass agents.
High costs associated with inducing immune tolerance.

Lack of comprehensive hemophilia clinics.

Insufficient multidisciplinary in- Limited access to specialized physical therapy.

frastructure

Variable availability of orthopedics, rehabilitation, psychology, and social work ser-
vices

Educational challenges

Limited knowledge on hemophilia at primary care level.
Delays in the referral to specialized healthcare centers.
Greater need for the education of patients and caregivers.

Transition from pediatric care to Lack of structured transition programs.

adult care

Loss of follow-up for teenagers and young adults

Home care program limitations

Insufficient training in self-infusion for some patients.
Logistical barriers to medication distribution.

Estimated high costs.

Future access to gene therapy =~ Need for highly specialized healthcare centers.

Regulatory and extended follow-up requirements.

7. Conclusions

PwH require comprehensive care that addresses all the medical and psychological
aspects affecting both patients and their families. In low- and middle-income countries,
there are many gaps that prevent timely access to the treatment and follow-up regimens
recommended by the World Federation of Hemophilia (WFH). These include the lack of
infrastructure and multidisciplinary specialist teams that facilitate timely diagnosis and
appropriate treatment, as well as the high cost of therapies and limited public awareness
of bleeding disorders [4,5,38]. Undoubtedly, the development of a national referral net-
work for complex ITI, inhibitor management and access to gene therapy, as well as the
inclusion of efanesoctocog alfa and anti-TFPI therapies (concizumab, marstacimab) in the
institutional essential medicines list, would represent significant advances.

Mexico is currently experiencing a transition in the treatment of hemophilia due to
improvements in the government procurement process for coagulation factor concen-
trates (CFC) and the standardization of treatment across all institutions through the Tech-
nical Protocol for the Care of Hemophilia, published in 2022. With the nationwide imple-
mentation of this protocol, supported by the health authorities, Mexico is expected to im-
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prove the care of people with hemophilia in the medium term, with a significant improve-
ment in international indicators [44].
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