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Platelet activation and cytokine release of interleukin-8
and interferon-gamma-induced protein 10 after ChAdOx1
nCoV-19 coronavirus vaccine injection

HiIkAEREE , QMK R, TREFEER , WAL , AREF

Yi-Feng Wu

Hualien Tzu Chi Hospital

Keywords

nCoV-19 coronavirus, vaccine, ChAdOx1, platelet activation, platelet factor 4, cytokine
release

Coronavirus disease 2019 COVID-19 vaccines are associated with serious
thromboembolic or thrombocytopenic events, including vaccine-induced
immune thrombocytopenia and thrombosis and immune thrombocytopenia,
particularly AZD1222/ChAdOx1. According to the proposed mechanism,
COVID-19 vaccines stimulate inflammation and platelet activation.

In this study, we analyzed the role of AZD1222/ChAdOx1 vaccines in the
activation of platelets and the release of anti-PF4 antibodies and inflammatory
cytokines in a cohort of healthy donors without vac-cine-induced immune
thrombotic thrombocytopenia VITT. Forty-eight healthy volunteers were
enrolled in this study. Blood samples were collected from peripheral blood
at three time points: before vaccination and 1 and 7 days after vaccination.
Compared with prevaccination data, a decrease in leukocyte and platelet
counts was observed 1 day after vaccination, which recovered 7 days after
injection. The percentage of activated GPIllIb/Illa complex PAC-1 under high
ADP or thrombin receptor-activating peptide stimulation increased 1 day after
vaccination. Furthermore, interluekin-8 IL-8 and interferon-gamma-induced
protein 10 IP-10 increased significantly. Additionally, platelet activation and
inflammation, with the release of cytokines, were observed however, none of
the individuals developed VITT. Mild thrombocytopenia with platelet activation
and inflammation with an elevation of IL-8 and IP-10 were observed after AZ
vaccination.
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R Beyond Standard Diagnosis: Whole Genome Sequencing
minr B Reveals a Unique Case of von Willebrand Disease in Siblings
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R ) Te-Fu Weng, Kang-Hsi Wu

PUUEBERBMNFER TEMAREF Department of Pediatrics, Chung Shan Medical University Hospital
oEMEEIIMBEgES

FEREMAREEEE Background

LEEREEee s Von Willebrand Disease (VWD) is a hereditary bleeding disorder,
M ERFEEREES S 58 5 B EICE BEREam characterized by a qualitative or quantitative deficiency of von Willebrand
) factor (VWF), a crucial component in the blood coagulation process. The
PE phenotypic diversity and genetic heterogeneity of VWD pose significant
PRIBEALAESREX challenges in diagnosis and management. This study presents a unique case of
Y two siblings diagnosed with VWD, showcasing atypical clinical manifestations.

Initially categorized under the broad umbrella of VWD, their distinct bleeding

Ch B B2 22 K 2 P B BE e S AL BB e BB BT L :
patterns and severity hinted at a more complex genetic background.
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Methods

A patient presented at my clinic with a history of prolonged bleeding
post-sinus surgery and dental procedures, but without significant joint disease.
Laboratory tests revealed Factor VIl levels at 6.5 1U/dL, VWF antigen (VWF:Ag)
at 16.8 IU/dL, and VWF activity to glycoprotein Ib receptor (VWF:GP1bM) at 23
IU/dL. His younger brother exhibited similar symptoms, including extended
bleeding following minor procedures and hematoma formation post-exercise.
His tests showed Factor VIl at 4.2 1U/dL, VWF:Ag at 13.1 IU/dL, and VWF:GP1bM

EH EEH at 18.6 IU/dL. In contrast, their parents and younger sister demonstrated
438 53 7 B2 £ & 2 13 BE normal levels of Factor VIII, VWF:Ag, and VWF:GP1bM. The response to the
oh 2 R B [0 7% s B2 R BR 6 DDAVP test in both brothers indicated a transient increase in VWF:Ag, GP1bR,
and Factor VIII.

2R

A\ B 52 EE I 075 B HH 4 % ~ AR 14 % Given these unusual presentations and laboratory findings, standard
SREMAR (BERM/sEM « ALMEK « B MIKE M/ My ZERRE) diagnostic tests were insufficient to accurately diagnose the brothers'
TEREE (MRREESEERER) condition. Consequently, we resorted to Whole Genome Sequencing (WGS) for
REMERERAMBRERE a definitive diagnosis.
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Results

WGS analysis ruled out any genetic mutations in Factor VIIl. However, the
sequencing results for von Willebrand Disease (VWD) revealed a combination
of heterozygous mutations: ¢.3674+1G>T and ¢.2574C>G. The ¢c.3674+1G>T
mutation is known to be associated with the recessive genotype of Type 3
VWD, while c.2574C>G is linked to Type 1 VWD.
Subsequent investigations confirmed that each parent carried one of these
mutations. The father possessed the ¢.3674+1G>T mutation, commonly
associated with Type 3 VWD, and the mother carried the c.2574C>G mutation,
indicative of Type 1 VWD. This genetic makeup explained the unique clinical
presentation and laboratory findings in their sons.

Conclusions

The findings of this study underscore the complexity and variability of
VWD, particularly in cases where conventional diagnostic methods fall short.
The co-occurrence of Type 1 and Type 3 VWD in the same family, elucidated
through Whole Genome Sequencing, highlights the potential for atypical
genetic combinations in hereditary bleeding disorders. This revelation not
only challenges the traditional classification of VWD but also emphasizes the
need for comprehensive genetic analysis in ambiguous cases.
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Successful Survival with Intracranial Hemorrhage after
Resuscitation and Emergent Percutaneous Coronary
Intervention from Out-of-Hospital Cardiac Arrest in a
Patient with Hemophilia A: One Case Report
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Yen-Min Huang"**, Chieh-Ping Wen®, Hsuan-Ching Lin*, Jia-Ruey Tsai>®, Shu-Hsia Hu®, Chia-
Yau Chang®"®

'School of Medicine, Collage of Medicine, Chang Gung University; * Division of Hematology
and Oncology, Department of Internal Medicine, Keelung Chang Gung Memorial Hospital;
> Hemophilia and Thrombosis Treatment Center, Keelung Chang Gung Memorial Hospital;
* Division of Cardiology, Department of Internal Medicine, Keelung Chang Gung Memorial
Hospital; ® Division of Hematology/Oncology, Department of Internal Medicine, Taipei
Medical University Hospital; ®* Hemophilia Center, Taipei Medical University Hospital;

" Department of Pediatrics, School of Medicine, College of Medicine, Taipei Medical
University; ® Division of Pediatric Hematology/Oncology, Department of Pediatrics, Taipei
Medical University Hospital

Keywords

Hemophilia A, Acute coronary syndrome, Percutaneous coronary intervention,
Resuscitation, Out-of-Hospital Cardiac Arrest, Intracranial hemorrhage

Introduction

As great advance in hemophilia care and increase in life expectancy
of people with hemophilia (PWH), age-related co-morbidity, such as acute
coronary syndrome (ACS) in PWH has become not uncommon. However,
sudden death due to ACS in PWH is not common.

Materials & Methods

We reviewed and reported the chart of one patient with severe
hemophilia A, who suffered from sudden collapse due to ACS and came
alive after resuscitation. The intracranial hemorrhage after catheterization
complicated his condition, with post-resuscitation hypoxia ischemic
encephalopathy.

7
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Results

A 52-year-old male non-inhibitor patient with severe-type hemophilia
A had received long-term on-demand therapy. He had ever suffered from
traumatic fracture of right distal femur, status post surgery in 2011, and twice
episodes of intramural hemorrhage (IMH) of small intestine in 2019. After that
(recovery from IMH), he started to receive prophylaxis therapy with rFVIIIFc
65 iu/kg once weekly, with trough levels of 2%. His cardiovascular risks (CV)
included obesity, smoking, VWF:Ag levels 130%.

Unfortunately, in 2023, he suffered from sudden collapse for near 15
min, then resuscitation was started by emergency medical technician on the
ambulance for around 30 min. Then resuscitation was kept at ER of Hospital
for 30 min, when no one knew he was a patient with severe Hemophilia A. He
had return of spontaneous circulation and EKG revealed ST segment elevation.
He was sent for emergent percutaneous coronary intervention (PCl), without
clotting factor replacement before PCIl. One bare mental stent was implanted
in left circumflex coronary artery due to total occlusion with thrombus in
situ. However, after successful stent implantation, intracranial hemorrhage
(ICH) occurred. Therefore, after hemophilia A in him was identified, factor
VIII (FVIII) replacement with intensive care were started. Under aggressive
replacement of FVIII, his ICH was gradually resolved, with physiotherapy; but
post-resuscitation hypoxia ischemic encephalopathy gradually developed.
Although marked neurological sequalae were left.

Conclusion

PWH with high CV risks should be identified early. PCl in PWH exists
bleeding risk due to dual anti-platelet therapy with heparin. Therefore,
adequate clotting factor replacement should be given to avoid bleedings.
Good identification of PWH could prevent from delayed replacement therapy.
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Severe hemophilia B associated with X inactivation in a
female carrier of a known factor IX gene mutation

Shyh-Shin Chiou, Wan-Yi Hsu, Pei-Chin Lin

Keywords

haemophilia, symptomatic female carrier, skewed X chromosome inactivation, int22h-1/
int22h-2-flanked Xq28 deletion

Purpose

Female carriers with hemophilia B rarely have a severe phenotype
because hemohilia B is an X-linked recessive bleeding disorder. Here, we
reported a five-year-old girl with severely affected hemophilia B with frequent
muscular and joint bleeds noted since she was lyears and 7 months old.
She has a family history of hemophilia B. Isolated severe factor IX deficiency
(1~2%, normal range 50~150%) without IX inhibitor was noted. On-demand
factor IX replacement therapy was administered frequently and switched to
prophylaxis treatment at the age of 3. Annual bleed rate reduced from 18 to 3.5
after prophylaxis treatment started.

Methods

DNA sequencing was used to detect factor IX mutations. Cytogenetics
studies including traditional giemsa banding and array-based comparative
genomic hybridization (aCGH) were performed to detect chromosome
abnormalies. Human androgen receptor (HUMARA) assay was used to explore
the X chromosome inactivation (XCI) pattern. Finally, we performed whole
exome sequencing (WES) to find if there are causative variants or copy number
variations.

10
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Results

Heterozygous splicing substitution in intron 3 (c.277+1 G>T) of the factor
IX gene was detected in this patient and her mother. Chromosome giemsa
banding showed 46 XX and aCGH of this patient revealed a heterozygous
441kb deletion in Xg28 region which flanked int22h-1/int22h-2. HUMARA assay
found that the paternal X chromosome was extremely skewed inactivation.
WES also showed a heterozygous copy number variation (CNV) loss of 449.4kb
in the Xg28 region flanked int22h-1/int22h-2. Multiplex Ligation-dependent
Probe Amplification (MLPA) of factor VIII gene, of which the exon1-22 is located
in the Xg28 deleted region, was performed in the patient and her parents. A
heterozygous exon 1-22 deletion of factor VIII gene was only found for this
patient and no deletion was found for her parents. Therefore, a de novo
int22h-1/int22h-2-flanked Xq28 deletion associated skewed X - inactivation
was concluded to cause the severe phenotype for this female hemophilia B
carrier.

Conclusion

This patient inherited a heterozygous splicing substitution of the factor
IX gene from the mother, a typical female hemophilia B carrier, and suffered
from severe phenotype due to an additional de novo int22h-1/int22h-2-
flanked Xg28 deletion in the paternal X chromosome, which resulted in
parternal X chromosome inactivation. Our approaches successfully explored
the molecular evidences of the rare phenotype and helped the family for
hereditary consultation for their future offsprings.

11
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External Validation and Clinical Application of Prediction
Models for rFVIIIFc Half Life in People with Hemophilia A
on rFVIIIFc Prophylaxis Therapy
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Chia-Yau Chang"**, Shyh-Shin Chiou*®, Te-Fu Weng®, Pei-Chin Lin**, Shiue-Wei Lai"*, Chen-
Hua Tsai*’, Yu-Mei Liao’, Yen-Lin Liu, Jia-Ruey Tsai**°, Shu-Hsia Hu*®, Chao-Neng Cheng",
Yeu-Chin Chen"®

'Department of Pediatrics, School of Medicine, College of Medicine, Taipei Medical
University; *Division of Pediatric Hematology/Oncology, Department of Pediatrics, Taipei
Medical University Hospital; *Hemophilia Center, Taipei Medical University Hospital;
“Department of Pediatrics, School of Medicine, College of Medicine, Kaohsiung Medical
University; *Division of Hematology and Oncology, Department of Pediatrics, Kaohsiung
Medical University Hospital; *Taiwan Division of Pediatric Hematology/Oncology,
Department of Pediatrics, Chun-Shan Medical University Hospital; 'Division of Hematology/
Oncology, Department of Internal Medicine, Tri-Service General Hospital, National
Defense Medical Center; ®Hemophilia Care and Research Center, Tri-Service General
Hospital;Department of Hematology/Oncology, Cheng Hsin General Hospital; *’Division
of Hematology/Oncology, Taipei Medical University Hospital; "'Department of Pediatrics,
National Cheng Kung University Hospital, Taiwan

Keywords

Hemophilia A, rFVIIIFc Half Life, Prediction Models, External validation, pharmacokinetics

Introduction

The half life of rFVIIIFc for people with hemophilia A (PwHA) varies
greatly. Understanding the factors influencing the variation and assessment of
rEVIIIFc half life is important for personalized treatment.

Methods

Eighty-five severe-type PwHA on rFVIIIFc prophylaxis therapy receiving
an evaluation of half life by the Web-Accessible Population Pharmacokinetic
(PK) Service—Hemophilia during 2019-2021 were retrospectively enrolled.
The 50-patient PK profiles before 2021 were used for analysis and developing

13
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prediction models of half life, and the 35-patient PK profiles in 2021 were used
for external validation.

Results

The patients in the development cohort were aged 8-64, with a median
rFVIII-Fc half life of 20.75h (range,8.25-41.5h). There was no significant
difference between the development cohort and validation cohort in age, BMI,
baseline VWF levels, positive inhibitors history and HCV infection, except ratio
of patients with O blood type. By multivariate linear regression analysis, we
found many predictors of rFVIII-Fc half life and the three prediction equations
of rFVIIIFc half life(T) were respectively developed as T for non-O group
patients= 0.81+0.63 (BMl,kg/m2) +6.07 (baseline VWF:Ag, IU/mL), T for O group
patients= 0.68+13.30 (baseline VWF:Ag,lU/mL) +0.27 (BW,kg) 1.17 (BMl,kg/
m2) +16.02 (VWF:activity/VWF:Ag ratio), and T for overall patients= 1.76 + 7.24
(baseline VWF:Ag,IU/mL) — 3.84 (Inhibitor history) +2.99 (HCV infection) —
2.83 (O blood group) +0.30 (Hct,%), which explained 51.97%, 75.17%, and
66.38% of the half life variability, respectively. For internal validation, there
was a significant correlation between the predicted and observed half lives.
For external validation, there was also a significant correlation between the
predicted and observed half lives in the validation cohort. The median half life
deviation was +1.53h, +1.28h, and +1.79h for the equations of non-O group, O
group, and overall group patients, respectively.

Conclusion

Prediction equations of rFVIIIFc half life were developed for the non-0O
and O blood groups and overall PwHA with a good degree of external
validation. The external validation is important for clinical application to
real world. Out prediction equations here can be applied to patients aged
8-64 without the need for PK blood sampling and clinically valuable for
personalized therapy.

14
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Bone health of hemophilia A patients using emicizumab
194: EQET-E
é%t;é+ﬁW%%ﬁME%¢©

Ting-Wei Lyu MD., Ting Sun, Sheng-Chieh Chou MD.
Division of hematology, Department of internal medicine, National Taiwan University
Hospital, Taipei, Taiwan

Background

Hemophilia patients have been observed to exhibit a higher prevalence
of osteoporosis compared to age-matched general population. However,
the underlying mechanism responsible for this association remains poorly
understood. One hypothesis proposes that factor VIl itself may possess
additional physiological functions that contribute to bone health. Conversely,
alternative viewpoints suggest that overall coagulation function or thrombin
generation may play a pivotal role in maintaining optimal bone health. The
introduction of emicizumab, a bispecific antibody that mimics the coagulation
function of factor VIII but possesses a structurally distinct composition,
presents an opportunity to shed light on this matter. Therefore, the primary
objective of this study is to explore and compare the bone health status of
hemophilia patients, distinguishing between those utilizing emicizumab and
those who are emicizumab-naive.

Method

From June 2019 to June 2023, at the hemophilia center of National
Taiwan University Hospital, additional examinations to assess the patients'
bone health were performed with routine annual joint health evaluations for
patients with hemophilia A (PwHA) and B (PwHB). This included the use of
dual-energy X-ray absorptiometry scan (DEXA) to measure the bone mineral
density (BMD) of the lumbar spine, hip, and femur. Furthermore, the serum
levels of procollagen type 1 N-terminal propeptide (P1NP) and C-terminal
telopeptide (CTX) were measured as reference markers for bone formation
and bone resorption, respectively. The Kruskal-Wallis test was utilized to
statistically evaluate the observations among the three groups.

16
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Results

The study population was divided into three distinct groups based on their
hemophilia subtype and treatment: PwHA who had been utilizing emicizumab
for more than one year (n=8), PwHA individuals receiving regular factor VII|
treatment (n=16), and PwHB (n=10). The analysis of the collected data, as
presented in the accompanying table, revealed that the three groups exhibited
similar characteristics in terms of age, annual bleeding rate, and joint
conditions. Moreover, no statistically significant differences were detected
in the measurements of bone mineral densities (BMDs) and biomarkers.
However, it is worth noting that there appeared to be a potential trend toward
higher levels of PINP in the PwHB group.

In the case of PwHA patients using emicizumab, we examined the longitudinal
changes in T-score of BMD over time. Notably, three PwHA patients with
baseline T-scores below zero demonstrated improvements in their T-scores
after one year of emicizumab treatment.

Conclusion

The results of this study indicate a lack of significant disparities in bone
health between individuals utilizing emicizumab and those who are not.
Furthermore, our findings suggest that emicizumab usage does not lead to a
decline in bone health over the observed period.
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Figure
Bone Mineral Density (Lumbar Spine) of Emicizumab Users
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2
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Table
Hemophilia A Hemophilia A, HemophiliaB P valve
emicizumab user emicizumab naive (n=10)
(n=8) (n=16)
Age 375 46 42 0.804
(16-53) (20-70) (24-66)
ABR 15 25 4 0.638
(0-23) (0-97) (0-25)
BMD Lumbar Spine 0.10 -0.25 -0.3 0.385
(-2.5-3.4) (-2.9-1.2) (-2.0-3)
BMD femur 0.7 -1.0 -1.0 0.978
(-2.2-1.5) (-3.6-1.9) (-2.4-0.5)
BMD hip -1.15 -1.0 -1.0 0.978
(-2.0-1.5) (-3.2-1.8) (-2.0-0.7)
PINP (ng/mL) 47.03 45.19 67.295 0.050
(26.78-105.5) (24.05-124.00) (38.88-96.30)
CTX (ng/mL) 0.536 0.398 0.458 0.820
(0.326-.875) (0.159-0.767) (0.329-0.919)
HJHS 14.50 17 10 0.868
(2-36) (1-50) (2-27)
HEAD-US 22 24 14.5 0.309
(5-41) (1-42) (6-31)

Data (median, range); ABR: annual bleeding rate; BMD: bone mineral density; PLNP: procollagen type 1 N-terminal propeptide;
CTX: C-terminal telopeptide; HIHS: hemophilia joint health score; HEAD-US: hemophilia early arthropathy detection—ultrasound
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