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Post-ISTH : Hemophilia | — Update Factor therapy,
Clinically relevant
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Chia-Yau Chang, M.D., assistant professorl,2

(1)Taipei Medical University, School of Medicine, College of Medicine, Department of
Pediatrics

(2)Taipei Medical University Hospital, Division of Pediatric Hematology/Oncology,
Hemophilia Center

There has been great advancement in hemophilia care during decades.
In the recent years, novel non-factor therapies and gene therapy for PWH
have opened new horizons for potentially promising therapy for treatment
of PWH. However, factor therapy for PWH, including EHL products, were
still playing important roles for hemophilia care, and new generation of the
factor product—Efanesoctocog Alfa (Efan) was just approved and launched
for adults and children with hemophilia A, with a great leap on half life and a
further decrease in the burden of disease and treatment, compared with EHL
products. More relevant reports were presented in ISTH 2023. It's noteworthy
for comparison between Efan and other products including non-factor in
effectiveness, joint outcomes, and medical costs.

On the other hand, relevant issues of hemophilia care, including
musculoskeletal (MSK) health of PWH and risks of venous thrombosis and
use of thromboprophylaxis after major orthopedic surgery were discussed.
The application of POCUS (point-of-care ultrasound) to monitor subclinical
joint bleeding and bone biomarkers monitoring for musculoskeletal health
of PWH were quite highlighted. Joint outcomes and health of non-severe
type hemophilia were also more discussed. In this post-ISTH meeting, we will
review and talk about the above relevant topics in details.
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Post-ISTH 2023 Highlights
The Role of Non-factor therapies in Bleeding Disorders
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INITIATION PHASE: FXI
A small amount of thrombin is formed on TF-bearing cells FXla
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FIGURE 1 Overview of a cell-based model of coagulation: (1) initiation, (2) amplification, and (3) propagation leading to thrombin
generation. FVIIla, activated factor VIII; FXla, activated factor XI; TF, tissue factor; VWF, von Willebrand factor
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Figure 1. The mechanism of action of novel non-replacement treatments. PC = protein C; TF = tissue
factor, TFPI = TF pathway inhibitor.
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Post-ISTH 2023
On the progression of hemophilia gene therapy: from
clinical trials to extremely costly clinical practice

MIMIZ BEEM

Pei-Chin Lin, M.D, Ph.D

Division of Hematology/oncology, Department of Pediatrics
Kaohsiung Medical University Hospital

Since the very first one successful hemophilia B gene therapy published by
Nathwani et al in 2011, numerous clinical trials in the field of hemophilia A
and B were conducted. Not only abundant data retrieved from these trials,
but also two of gene therapy products have FDA approvals, Hemgenix
(etranacogene dezaparvovec, Pfizer) for hemophilia B and Roctavian
(valoctocogene roxaparvovec, BMRN) for hemophilia A in late 2022 and
middle 2023, respectively. Although there is no doubt that intravenous
single infusion adeno-associated viral (AAV) vectors-based gene therapy can
achieve significant factor activity increments lasting for years, many problems
remained unresolved. Several critical issues included hepatic toxicities/
carcinogenesis, steroid/immune suppressors treatment, genome integration,
and long-term unknown health impacts. Besides, the decision making for
hemophilia gene therapy after it becomes available for more and more
individuals will be a brand-new field in management of hemophilia. Also, the
side effects of steroid treatment are unfamiliar to patients with hemophilia and
how to administer steroid more precisely will be a challenge for physicians.

In ISTH 2023, follow up reports of gene therapy trials, were presented. As
expected, factor activities raised with free of factor replacement treatment in
most of the patients with various degrees of hepatic toxicities. The patient-
reported physical and psychological outcomes showed many positive views,
such as improved joint conditions, reduced disease burden and more school/
work attendance. However, the negative view of points was also presented,
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especially the impacts of steroid treatment. WFH initiated a registry of
hemophilia gene therapy. While the framework and database infrastructure
are completed, WFH encourage patients, pharmaceuticals, and physicians
to provide the formations. In terms of standardization, the SSC gene therapy
working group organized a section discussing many aspects, including
vector manufacturing, protein expression assessment, factor and inhibitor
measurements, immugenicities monitoring, and anti-AAV antibodies detection
and related publications.

Finally, novel approaches of hemophilia gene therapy other than AAV-vector
based methods are still ongoing. We can look forward to a promising vision of
hemophilia gene therapy in the near future.
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Post ISTH 2023 Rare bleeding disorder
TR BEm

Jiaan-Der Wang
Center for Rare Disease and Hemophilia, Taichung Veterans General Hospital

The rarity of rare bleeding disorder (RBD) has resulted in limited knowledge
with decreased focus on etiologic and pathogenetic research and difficulty
describing natural history and variants. Each RBD can have several bleeding
symptoms ranging from minor post-traumatic to severe episodes appearing
at birth or later in life. In some deficiencies, residual coagulant activity is
directly related to hemorrhagic risk, yet this is not true for all. Some studies
documented a strong association between residual coagulant activity and
clinical bleeding severity for deficiencies of fibrinogen, combined FV + VIII,
FX, and FXIII, with a weak association for FV and FVII deficiencies; residual
FXI activity did not predict clinical bleeding severity. Thus, RBDs cannot be
considered as a single class of disorders; instead, studies should focus on
evaluation of specific aspects of each individual RBD.

RBD laboratory diagnosis is initially investigated via coagulation screening tests
including the APTT and PT. All coagulation tests depending on the formation
of fibrin as the end point are necessary to evaluate fibrinogen deficiency;
hence, beside the PT and APTT, the TT is performed. Factor antigenic assays
are essential for diagnosis of quantitative deficiencies of fibrinogen or Fll
to appropriately classify and treat patients with dysfibrinogenemia and
dysprothrombinemia, both associated with an increased thrombotic risk. The
screening clotting tests (PT, APTT, fibrinogen, platelet count, and bleeding
time) are normal in FXIII deficiency; diagnosis is established via specific assays.

Molecular diagnosis is based on causative mutation identification in
genes encoding corresponding coagulation factors. Inheritance pattern is
autosomal recessive for all RBDs, except for some cases of FXI and of hypo-
and dysfibrinogenemia. Information on RBD identified mutations is available
through the International Society on Thrombosis and Haemostasis (ISTH)
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mutation database. Missense mutations are most frequent. Insertion/deletion
mutations represent 20% to 30% of gene variations of the fibrinogen, FV,
MCFD2, and FXIII genes and <15% of remaining coagulation factor mutations.
Variants located in the 3 "and 5 ' untranslated regions of the genes are least
frequent (<5%) and found only in fibrinogen, FVII, FXI, and FXIIl. Despite
significant advances in knowledge, 5% to 10% of affected patients with
severe deficiencies have no identifiable genetic defect; here the use of next-
generation sequencing, correlated with additional investigation on the
deleterious/causative role of identified sequence variations, may elucidate
novel genetic pathways. The molecular aspects of RBDs based on naturally
occurring mutations are growing, especially studies highlighting potential
genotype/phenotype correlations.

12
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Post-ISTH 2023 Von Willebrand disease

FEZ BREM

Von Willebrand disease (VWD) is associated with heterogeneous, difficult to
quantify bleedings but limited treatment options are currently available. While
clinicians generally appreciate that available treatments are quite effective
in controlling the bleeding episodes, VWD patients perceive the burden of
invasive, mostly on-demand treatments. New therapeutic strategies are under
investigation for patients with similar phenotypes, with the hope of better
fulfilling their needs. BT200 (rondoraptivon pegol) is a pegylated aptamer
inhibiting VWF/GPIb a interaction

that increases VWF/FVIII levels and, in thrombocytopenic patients, also
rises platelet counts. KB- V13A12 is a bispecific nanobody simultaneously
binding albumin and VWF, which corrects haemostasis in a VWD-type 1 mouse
model. Emicizumab, has been efficiently used in VWD-type 3 patients and
mice, but has no beneficial effects in a VWD-type 2A mouse model. Synthetic
platelet nanoparticles that collaborate withendogenous platelets, have been
successfully tested in VWD- type 3 and -2B mouse models.

14
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Characterization of hereditary factor XI deficiency in Taiwanese patients: identification of
three novel and two common mutations. Lin HY, Lin CY, Hung MH, Kuo SF, Lin JS, Shen MC.Int
J Hematol. 2020 Aug;112(2):169-175.

Effects of Prevalent and Incident Chronic Kidney Disease on Cardiovascular Events in Patients
with Atrial Fibrillation. Lin HY, Kor CT, Hsieh YP, Chiu PF.J Clin Med. 2019 Aug 7;8(8):1184.

Autologous stem cell transplantation in multiple myeloma: Post-transplant outcomes of
Taiwan Blood and Marrow Transplantation Registry.Huang TC, Huang SY, Yao M, Lin CY,
Hwang WL, Gau JP, Tan TD, Wang PN, Liu YC, Lin SC, Kao RH, Pei SN, Yu MS, Lin HY, Su YC,
Chen CC, Li SS, Wu YY.J Formos Med Assoc. 2019 Jan;118(1 Pt 3):471-480.

Pharmacokinetic study of bortezomib administered intravenously in Taiwanese patients with
multiple myeloma.Huang SY, Chang CS, Liu TC, Wang PN, Yeh SP, Ho CL, Kuo MC, Lin HY, de
Jong J, Chen JY, Yang YW.Hematol Oncol. 2018 Feb;36(1):238-244.

A noninterventional observational registry of patients with multiple myeloma treated with
lenalidomide in Taiwan. Huang SY, Yu YB, Yeh SP, Chen TY, Kao WY, Chen CC, Wang MC, Lin
HY, Lin SF, Lin TH, Hua Y, Puccio-Pick M, DeMarco D, Jacques C, Dunn P.J Formos Med Assoc.
2017 Sep;116(9):705-710.
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Eltrombopag enhances platelet adhesion by upregulating the expression of glycoprotein VI
in patients with chronic immune thrombocytopenic purpura.Chiou TJ, Chang YF, Wang MC,
Kao CW, Lin HY, Chen TY, Hsueh EJ, Lan YJ, Sung YC, Lin SF, Bai LY, Chen CG.Transl Res. 2015
Dec;166(6):750-761.e4.

Pure red cell aplasia caused by pegylated interferon-a-2a plus ribavirin in the treatment of
chronic hepatitis C. Chang CS, Yan SL, Lin HY, Yu FL, Tsai CY.World J Gastroenterol. 2011 Apr
28;17(16):2155-8.

Efficacy and safety of tramadol/acetaminophen in the treatment of breakthrough pain in
cancer patients. Ho ML, Chung CY, Wang CC, Lin HY, Hsu NC, Chang CS.Saudi Med J. 2010
Dec;31(12):1315-9.

Superwarfarin intoxication: hematuria is a major clinical manifestation. Wu YF, Chang CS,
Chung CY, Lin HY, Wang CC, Shen MC.Int J Hematol. 2009 Sep;90(2):170-173.

Hyperhomocysteinemia, deep vein thrombosis and vitamin B12 deficiency in
a metformin-treated diabetic patient.Lin HY, Chung CY, Chang CS, Wang ML, Lin
JS, Shen MC.J Formos Med Assoc. 2007 Sep;106(9):774-8.

Expression of CD80 and CD86 costimulatory molecules are potential markers
for better survival in nasopharyngeal carcinoma. Chang CS, Chang JH, Hsu
NC, Lin HY, Chung CY.BMC Cancer. 2007 May 24;7:88.
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Post-ISTH 2023: thrombotic thrombocytopenic purpura
Iz B2EM

FICEAEHER

Thrombotic thrombocytopenia purpura (TTP) is a rare, life-threatening
disease, which is characterized by severe deficiency of the von Willebrand
cleaving protease, ADAMTS13 (a disintegrin and metalloproteinase with a
thrombospondin type 1 motif, member 13), leading to formation of platelet-
rich thrombi in the microvasculature. Prompt diagnosis with initiation of
appropriate therapy, particularly plasma exchange, may be life-saving.
Diagnosis of TTP is challenging, due to varying clinical manifestations as well
as the accessibility to ADAMTS13 testing. An ADAMTS13 activity level of less
than 10% supports the diagnosis of TTP in appropriate clinical contexts. This
talk would summarize new data on TTP released in ISTH 2023.
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Post-ISTH 2023: Cancer associated thrombosis and
thrombophilia

R ER {5 BREm
Sheng-chieh Chou MD.
Hemophilia center, National Taiwan University Hospital

Abstract

1. Thrombophilia: to test or not to test?

There is one debate about thrombophilia testing this year in ISTH:

The value of thrombophilia testing might include: finding the etiology of
their thrombosis, influencing the early anticoagulant management of AT
deficient patients, establishing overall recurrence risk, planning for secondary
prevention or even tailoring primary prevention.

The reasons against thrombophilia testing include: inappropriate
interpretation of results, raising unnecessary worries, non-standardized tests,
false positivity, and the fact that nearly 50% of thrombophilia cannot be found
by available tests.

2. Bleeding risk of anticoagulation in patients with brain tumors:

There were three consecutive abstracts addressing this issue. Two of them are
meta-analysis using mostly retrospective studies. Both concluded that DOAC
seems to have fewer bleeds than LMWH among patients with primary brain
tumor, while the bleeding risk are equally high using either DOAC or LMWH
among patients with metastatic brain tumor. The third abstract is a large
cohort study with 745 patients with brain tumor, by which they did not find
significant difference of bleeding risk between DOAC and LMWH in overall or
subgroups.

In short, it seems that using DOAC on patients with brain tumor will not cause

more bleeding, however, patients with brain tumor will have high bleeding risk
nevertheless.
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3. Minor drug-drug interactions (DDI) of DOAC might not be important in
cancer patients:

A study reported in ISTH using Canadian health database that try to analysis
the bleeding or VTE recurrence risk of DOAC using cancer patients with DDI.
According to Lexicomp®, DOAC related DDI are categorized as A, B, C, D, and X.
Class A or B are negligible DDI, class C or D are more significant DDI, while class
X is absolute contraindicated. They found 111 with DDl among 267 patients,
and all are class C or D. However, neither VTE recurrence nor bleeding is
significantly different between DDI and non-DDI groups. It indicates DDI could
be clinically irrelevant except those are absolute contraindicated.

20
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