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The Platelet Plug
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Platelet Disorders

Bernard-Soulier syndrome

Glanzmann’s thrombasthenia

Storage pool disease
Dense granule deficiency
Hermansky-Pudlak syndrome
Gray platelet syndrome

Signaling defects
RUNX1 deficiency

Primary Hemostasis Disorder
Von Willebrand Disease
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Factor deficiencies causing bleeding:
Factor VIl deficiency

Factor IX deficiency

Factor Xl deficiency

Factor VIl deficiency

Factor X deficiency

Fibrinogen deficiency

Factor Xlll deficiency

Factor V deficiency

Combined factor V and VIl deficiency
Combined deficiency of | Ecmaieation

Intrinsic Stabilization

the vitamin K-dependent clotting factors ) Pathway

Von Willebrand Factor deficiency

Extrinsic
Pathway

Other bleeding disorders:

PAI-1 deficiency

Alpha-2-antiplasmin deficiency
Hereditary Hemorrhagic Telangiectasia

. . Pt
Bleeding disorder of unknown cause (BDUC) e Common
3] . athway
N~ .‘}'..fr:"h

https://docs.abcam.com/pdf/cardi RS
ovascular/blood_coagulation.pdf
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How do we assess for abnormal bleeding?

3 y/o girl with bruising

* Bruises are on the lower extremity as well as upper.
e Some bruises are flat and some are raised with associated hematoma.

* No h/o nosebleeds



Laboratory evaluation

« CBC, PT, PTT

* von Willebrand factor activity and antigen with a factor VIl activity

* +/-fibrinogen

* +/-factor IX Typically done

e +/-factor X| when the first

« +/- platelet function analyzer (PFA-100) two are normal

* +/- platelet aggregation and secretion studies
* ? Bleeding time - no on really does this present day

* If Acquired consider:
* Liver, kidney and thyroid function tests

* Rare factor deficiency causes of bleeding:
* Factor XllI
* Alpha-2-antiplasmin
* PAI-1



Factor deficiencies and coagulation assays

Intrinsic Pathway=aPTT

K €—— PK
l T Extrinsic Pathway=PT
Xl —> Xlla
N VIl — Vlla
Xl Xla
Ca++
IX IXa/Vllla

Common Pathway=PT and aPTT

Ca++

X  Xa/Va

Ca++ l

Prothrombin (I1) —> Thrombin (lla)

Fibrinogen (I) =——> Fibrin




Bleeding
Assessment
Tool

3 y/o girl with bruising

PEDIATRIC
BLEEDING
QUESTIONNAIRE

Biss TT, et al.
JThromb Haemost
8:950, 2010
(Toronto Sick Kids)

Derived from the ISTH BAT
[Bleeding Assessment Score]

Symptom -1 0 1 2 3 4
Epistaxis - no or trivial >5 per year or consultation only packing, cauterizationor  blood transfusion, replacement
(<5 peryear) >10 min duration antifibrinolytics therapy or desmopressin
(utaneous - no or trivial >1cmand consultation only - -
(<1am) no frauma
Minor wounds - no or frivial >5 per year or consultation only or surgical hemostasis or blood transfusion, replacement
(s5peryear) >5minduration  steri-strips antifibrinolytics therapy or desmopressin
Oral cavity - no reported at consultation only surgical hemostasis or blood transfusion, replacement
least one antifibrinolytics therapy or desmopressin
Gastrointestinal - no identified cause consultation or surgical hemostasis, -
tract spontaneous antifibrinolytics,
blood transfusion,
replacement therapy or
desmopressin
Tooth extraction no bleeding none done reported, no consultation only resuturing, repacking or blood transfusion, replacement
in at least orno bleeding  consultation antifibrinolytics therapy or desmopressin
2extractions  in1
Surgery no bleeding none done reported, no consultation only surgical hemostasis or blood transfusion, replacement
in at least orno bleeding  consultation antifibrinolytics therapy or desmopressin
2 surgeries in1
Menorrhagia - no reported or antifibrinolytics or D&C or iron therapy blood transfusion, replacement
consultationonly  contraceptive pill use therapy, desmopressin or
hysterectomy
Postpartum no bleeding no deliveries  reported or D&C, iron therapyor  blood transfusion, -
in at least orno bleeding consultationonly antifibrinolytics replacement therapy or
2 deliveries in 1 delivery desmopressin
Muscle hematoma — never post-trauma, spontaneous, no spontaneous or spontaneous or traumatic,
no therapy therapy traumatic, requiring requiring surgical intervention or
desmopressin or blood transfusion
replacement therapy
Hemarthrosis - never post-trauma, spontaneous, no spontaneous or spontaneous or traumatic,
no therapy therapy traumatic, requiring requiring surgical intervention or
desmopressin or blood transfusion
replacement therapy
Central nervous - never - - subdural, any intracerebral, any intervention
system intervention
Other: - no reported consultation only surgical hemostasis, blood transfusion, replacement
postcircumcision antifibrinolytics or iron therapy or desmopressin
umbilical stump therapy
cephalohematoma
macroscopic
hematuria
postvenipuncture
conjunctival

hemorrhage



3 y/o girl with bruising

Symptom -1 0 1 2 3 4
Epistaxis - no or trivial >5 per year or consultation only packing, cauterizationor  blood transfusion, replacement
(<5peryear) >10min duration antifibrinolytics therapy or desmopressin
Cutaneous - no or trivial >1cmand consultation only - -
(=1cm) no frauma
Minor wounds - no or frivial >5 per year or consultation only or surgical hemostasis or blood transfusion, replacement
(<5peryear) >5minduration  steri-strips antifibrinolytics therapy or desmopressin
Oral cavity - no reported at consultation only surgical hemostasis or blood transfusion, replacement
least one antifibrinolytics therapy or desmopressin
Gastrointestinal - no identified cause consultation or surgical hemostasis, -
tract spontaneous antifibrinolytics,
blood transfusion,
replacement therapy or
desmopressin
Tooth extraction no bleeding none done reported, no consultation only resuturing, repacking or blood transfusion, replacement
in at least orno bleeding consultation antifibrinolytics therapy or desmopressin
2extractions  in1
Surgery no bleeding none done reported, no consultation only surgical hemostasis or blood transfusion, replacement
in at least orno bleeding consultation antifibrinolytics therapy or desmopressin

2 surgeries inl

Score =3
So far



-1 0 1 2
Menorrhagia - no reported or antifibrinolytics or D&C oriron therapy blood transfusion, replacement
consultationonly  contraceptive pill use therapy, desmopressin or
hysterectomy
Postpartum no bleeding no deliveries  reported or D&C, iron therapyor  blood transfusion, -
in at least orno bleeding consultationonly  antifibrinolytics replacement therapy or
2 deliveries in 1delivery desmopressin
Muscle hematoma - never post-trauma, spontaneous, no spontaneous or spontaneous or traumatic,
no therapy therapy traumatic, requiring requiring surgical intervention or
desmopressin or blood transfusion Score =4
replacement therapy
Hemarthrosis - never post-trauma, spontaneous, no spontaneous or spontaneous or traumatic,
no therapy therapy traumatic, requiring requiring surgical intervention or
desmopressin or blood transfusion
replacement therapy
(Central nervous - never - - subdural, any intracerebral, any intervention
system intervention
Other: - no reported consultation only surgical hemostasis, blood transfusion, replacement
postcircumcision antifibrinolytics or iron therapy or desmopressin
umbilical stump therapy
cephalohematoma
macroscopic
hematuria
postvenipuncture \/
conjunctival

hemorrhage




BACK ON THE MouUND
AFTER SUCCESSFUL
ELTON JoOHN SURGERY

Surgeries with an increase risk of
bleeding

Many children haven’t had
surgical challenges.

* Dental extractions

e T+As

* Scoliosis surgery

* Head lacerations

* Craniofacial surgery
* Circumcisions

* Gl surgery

* Orthopedic surgeries




3 y/o girl with bruising has a bleeding score 2 without targeted
questioning and 3 with surgery question and 4 with venipuncture

question

Her lab test results:

Factor VIl = 30%
VWF antigen = 23%
VWF activity = <12%

Family history can be helpful:

* bleeding/bruisingin 1stdegree
relative

* h/o hemophiliain other relatives

She had no known family history

Likelihood ratio for VWD

10000 -
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0.001

Bleeding score

Figure 1. Likelihood ratios for VWD based on the Vicenza bleeding
assessment tool (—1 version) and on data from the MCMDM-1

study. (Reprinted with permission from Tosetto et al.'® Copyright 2007,
Elsevier.)

O’Brien S. ASH Presentation 2018



3 y/o girl with bruising grows up

Symptom -1 0 1 2 3 4
Epistaxis - no or trivial >5 per year or consultation only packing, cauterizationor  blood transfusion, replacement
(<5peryear) >10min duration antifibrinolytics therapy or desmopressin
(utaneous - no or frivial >1cmand consultation only \/ - -
(<1cm) no trauma
Minor wounds - no or trivial >5 per year or consultation only or surgical hemostasis or blood transfusion, replacement
(<5peryear) >5minduration  steri-strips antifibrinolytics therapy or desmopressin
Oral cavity - no reported at \/ consultation only surgical hemostasis or blood transfusion, replacement
least one antifibrinolytics therapy or desmopressin
Gastrointestinal - no identified cause consultation or surgical hemostasis, -
tract spontaneous antifibrinolytics,
blood transfusion,
replacement therapy or
desmopressin
Tooth extraction no bleeding none done reported, no consultation only resuturing, repacking or blood transfusion, replacement
in at least or no bleeding consultation antifibrinolytics therapy or desmopressin
2extractions  in1
Surgery no bleeding none done reported, no consultation only surgical hemostasis or blood transfusion, replacement
in at least or no bleeding consultation antifibrinolytics therapy or desmopressin

2 surgeries inl




-1 0 1 2 3
Menorrhagia - no reported or antifibrinolytics or D&C oriron therapy blood transfusion, replacement
consultationonly  contraceptive pill use therapy, desmopressin or
hysterectomy
Postpartum no bleeding no deliveries  reported or D&C, iron therapyor  blood transfusion, -
in at least orno bleeding consultationonly  antifibrinolytics replacement therapy or
2 deliveries in 1delivery desmopressin
Muscle hematoma - never post-trauma, spontaneous, no spontaneous or spontaneous or traumatic,
no therapy therapy traumatic, requiring requiring surgical intervention or
desmopressin or blood transfusion
replacement therapy
Hemarthrosis - never post-trauma, spontaneous, no spontaneous or spontaneous or traumatic,
no therapy therapy traumatic, requiring requiring surgical intervention or
desmopressin or blood transfusion
replacement therapy
(Central nervous - never - - subdural, any intracerebral, any intervention
system intervention
Other: - no reported consultation only surgical hemostasis, blood transfusion, replacement
postcircumcision antifibrinolytics or iron therapy or desmopressin
umbilical stump therapy
cephalohematoma
macroscopic
hematuria ;
r 1 IS now 1
postvenipuncture ‘/ Score @ 15 yoisno 0
conjunctival

hemorrhage



Differential Diagnosis for Abnormal Bleeding

e Von Willebrand disease

 Hemophilia and other factor deficiencies

Factor Xlll deficiency
* Hypofibrinogenemia
PAI-1 deficiency

* Antiplasmin deficiency

Platelet disorder — quantitative

Platelet disorder — qualitative

Vascular disease:
* Vasculitis
* Scurvy
* Hereditary hemorrhagic telangiectasia
* Ehlers-Danlos

* Non-accidental trauma
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Low vVWF levels versus true type 1 vWD

c The Irish Study
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https://stepsforliving.bleeding.org/basics-bleeding-disorders/bleeding-disorder-basics

FIRST STEP STEP UP STEP OUT
Birth - 8 Years 16-25 Years Adults

Qs Steps for Living Subscribe  Contactus Language ™ m

' ‘ National Bleeding Disorders Foundation a

Basics of Bleeding

- Treatment Staying Healthy Through the Years Everyday Life Resources

Bleeding Disorder Basics

Discover the types of bleeding disorders and how they can affect people of all ages. Get
the facts you.need to better understand and manage your bleeding disorder.

Home / Basics of Bleeding Disorders / Bleeding Disorder Basics SHARE f =
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Hemophilia

Discover what hemophilia is, the different types, how it
is diagnosed, and where to find Hemophilia Treatment
Centers. Get the facts to better understand and manage
hemophilia.

Learn More

i —

Hemophilia

Discover what hemophilia is, the different types, how it is diagnosed, and where to find
Hemophilia Treatment Centers. Get the facts to better understand and manage
hemophilia.

Home / Basics of Bleeding Disorders / Bleeding Disorder Basics / Hemophilia SHARE f =

von Willebrand Disease

Iam a kid % | am an adult Hemophilia

von Willebrand Disease

Learn about the symptoms, diagnosis, and management of von

Bleeding disorders are a group of disorders that share the inability to form a proper

blood clot, leading to continuous bleeding if not treated. When platelets and clotting Rare Factor Deficiencies

proteins that are parts of a person’s blood are missing or not working properly, then the Rare Platelet Disorders
person is unable to make a proper blood clot. The clotting proteins found in the blood —
are also known as clotting factors. Identifying Types of Bleeds

Hemophilia is the most well-known bleeding disorder and is caused when there is a What Happens When a
lack or decrease of clotting factor VIII (8) or clotting factor IX (9). There are two main Person Bleeds?

types of hemophilia. Hemophilia A happens if there is a problem with clotting factor VIII
(8) and hemophilia B happens if there is a problem with clotting factor IX (9).

https://ste psforlivi ng. bleed i ng.org/baSiCS_ Thissectio.naboutheirjophiliaincludesthefollowing:
bleeding-disorders/bleeding-disorder-basics

Test Your Knowledge: Fact or
Fiction

¥ Who Has Hemophilia?

Get the latest updates from NBDF

on research, novel treatments,

¥ Diagnosing Hemophilia p
9 9 P educational events, advocacy
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NATIONAL HEMOPHILIA FOUNDATION
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Introduction to Bleeding Disorders
Regina B. Butler. RN

Bleeding disorders are relatively rare genetic disorders characterized by increased or prolonged
bleeding due to abnormal coagulation (the ability of the blood to clot). The cause is a decrease in
amount or function of one of the 11 proteins in the blood. called clotting factors. that work
together to make the blood clot.

https://www.bleeding.org/sites/default/files/document/files/n
urses-guide-chapter-1-introduction-to-bleeding-disorders.pdf
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Bleeding Disorders and Genetics

Promoter and

DNA = RNA - Protein Transgene
RNA

mRNA

Therapeutic
protein

Pipe, S. W., Gonen-Yaacovi, G., & Segurado, O. G. (2022).
Hemophilia A gene therapy: current and next-
generation approaches. Expert Opinion on Biological
Therapy, 22(9), 1099-1115.

The Factor IX protein




The genetics of hemophilia

* Hemophilia A and B are both X-linked

* The factor Vlll gene is at the telomere end (tail end) of the X
chromosome (Xq28)

* The factor IX gene is more towards the center of the chromosome
* The factor Vlll gene has 26 exons (it’s big)

* The factor IX gene has 8 with the last one coding 50% of the gene.



Hemophilia A

Prevalence: 1:5,000 males

Mode of inheritance: X-linked recessive

Clinical symptoms:
soft tissue bleeding

Intron 1
Splice site Inversion
Large deletion (3% (2%)
(3%)

Unknown
(5%)

F&8 gene defects reported in
severe Hemophilia A patients®?

Characteristics of missing clotting factor (FVIII):

Function: Co-factor

Molecular Weight: 280 kDa%? .

Normal concentration in plasma: 0.1-0.25 pg/mL

Joint bleeding, muscle hematoma,

Hemophilia B

Prevalence 1:30,000 males

Mode of inheritance: X-linked recessive

-------------- Joint bleeding, muscle hermatoma,

e -~ Clinical symptoms:

AN _Jf:? soft tissue bleeding
i\ //
\\ / La
/ hi Promaoter
I
\"\ // ; / deletion /
b i

F9 gene defects reported in
severe Hemophilia B patients’

Small
deletion/finsertion
(16%)

Characteristics of missing clotting factor [FIX):

Function: Enzyme

Molecular Weight: 55 kDa** .

molecular and clinical similarilies and differences. normal concentration in plasma: 3-5 pg/mL

Haematologica. 2019 Sep;10%(9):1702-1709. doi:
10.3324/haematol.2019.221db3

Castaman G, Matino D. Hen]philiaA and B:



HEMOPHILIA A
Genetic Mutations

SunJ, Li Z, Huang K, Ai D, Li G, Xie X, Gu H, Liu
G, Zhen Y, Chen Z, Wu R. F8 gene mutation
spectrum in severe hemophilia A with
inhibitors: A large cohort data analysis from a
single center in China. Res Pract Thromb
Haemost. 2022 Jun 8;6(4):e12723. doi:
10.1002/rth2.12723. PMID: 35702590

Intron 1 inversion Unknown
3.5% / 3.4%

Splice-site mutation
3.5%

Missense mutation
4.4% e

Intron 22 inversion
40.4%

Large
deletion or insertion
15.3%

Nonsense mutation
19.7%



Hemophilia A and the intron 22 inversion

* The factor Vlll gene has 2 notable introns — intron 1 and intron 22

* These introns have nucleotide sequences that are repeated
outside of the factor Vlll gene at the telomeric end (tail end) of the

X chromosome

* The Xchromosome can bend at the tail end and align the repeated
(pseudo) introns with the actual introns

* This apparent homology can trigger crossing over during meiosis
* |If the crossing over occurs it disrupts the normal gene
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Genetic defects

Associated prothrombotic . , I
| b I't'p o | Underlying clotting factor gene defects I
| I?V Fe?drg:a e Increased thrombin | I Severe hemophilia B patients are mostly characterized by
| ) > ti | i having non-null mutations
| Pm_thm"_‘b'n G.ZEIZIUAI _ e | i The presence of FIX protein could provide some hemostatic |,
Variants in antithrombin, protein I I protection |
: C, protein S I 1
i I I Nonsense mutation might be partially rescued |
E\SSDCiﬂtEd conditions? I I Ribosome readthrough can restore translation and could [
N G WS SN S S U I G N S S A S G e - I account for minimal full-length protein biosynthesis |
: i
Milder clinical manifestations E Bare prnmnter_mutatlons can spontaneously
; h hilia B . improve over time
In severe hemophilia B patients | Hemophilia B Leyden i
_mm——z—-—u-_-u.mm-m_mmmmmﬁ
Pharmacodynamic effects of
extravascular distribution of FIX
E
Limits in detecting residual
T tredised ho miEs) amount of FIX distributed
Bias introduced by |n'.||ts.|!1 extravascularly — . -
measurement and reliability FIX can distribute in the extravascular space and bind
of clotting assays? to Collagen IV
Misclassification? Might provide a mechanism for undetectable, localized hemostatic
function

Clotting Factor Characteristics

Castaman G, Matino D. Hemophilia A and B:
molecular and clinical similarities and differences.
Haematologica. 2019 Sep;104(9):1702-1709. doi:
10.3324/haematol.2019.221093



Conventional look at
the inheritance of
hemophilia - motheris
a carrier

https://stepsforliving.bleeding.org/basics-bleeding-
disorders/genetics-bleeding-disorders/how-does-
person-get-bleeding-disorder

Father does not have hemophilia (XY)
Mother is a carrier of the hemophilia gene (XX)

Unaffected Carrier
Father Mother

Unaffected Affected Unaffected Carrier
son Son Daughter Daughter

50% chance each son will have hemophilia (XY)
50% chance each daughter will carry the hemophilia gene (3X)



Figure Ic: X-Linked Inheritance Pattern

Father has hemophilia (XY)
Mother does not have hemophilia gene (3

Affected Unffected
Father Mother

Conventional look at
the inheritance of
hemophilia — father is
affected

https://stepsforliving.bleeding.org/b
asics-bleeding-disorders/genetics-

bleeding-disorders/how-does-
. . Unaffected Unaffected Unaffected Unaffected
person-get-bleeding-disorder Child Carrier Child Carrier Child Child




Community Counts data on women and girls with hemophilia

During the study period 1,667 women and girls
received care in an HTC and met the study
criteria for hemophilia (factor activity of 50% or
less).

« Severe hemophilia was rare, occurring in
only 51 women and girls.

« Moderate hemophilia was slightly more
common, occurring in 79 women and
girls.

« Mild hemophilia was the most common,
occurring in 1,537 women and girls.

*92% of women and girls had mild hemophilia,
compared to 30% of men and boys.

Women and girls with hemophilia were older,
more often White, and less often non-Hispanic
than the men and boys with hemophilia.

Women and girls with hemophilia had fewer
HTC visits than men and boys with hemophilia.
This difference in visits was seen within people
who had all three severity levels - mild,
moderate, and severe.



Mid-Atlantic and Mountain State Regions:
Collaborative project to increase identification of

girls and women with hemophilia
* Guidelines developed for HTCs

* |dentifying carriers

* Determining status
* Asymptomatic carrier

* Symptomatic carrier
* Hemophilia (activity level of 50% or less)

* When to offer genetic testing

* When to measure factor activity
* Consideration for using the chromogenic method

* |dentifying carriers has the benefit of earlier education and better
follow-up



3 y/o girl with bruising

* Laboratory results:
« CBCnl
* PT/PTT normal
* VWF Antigen 50%
 VWF Activity 53%
* Factor VIl 20%

* Diagnosis = Mild Hemophilia A

* Family history = a great uncle had a bleeding disorder, but not sure
what it was



Genetics of von Willebrand Disease

* Type 3 - most severe form —is autosomal recessive
* Type 2 is autosomal dominant >80% of the time

* Type 1 is autosomal dominant with variable penetrance
* Activity levels can vary and Bleeding symptoms can vary
* There are multiple factors that impact the levels of active vVWF

Modifier gene Putative function

ABO Clearance

CLEC4M Clearance

STXBP5 Endothelial cell exocytosis

STAB2 Clearance, immunoregulation



VIWF GENE (52 introns, 178 kb) |chr. 12]

VWFF1 pseudogene [chr. 22]

VIWE mBNA Y o8 2A * Many mutations across this large
(@7kb213as) VR VD YA gene have been described
sp¥__ VWFpp ¥ | VWF ,
D Dz [T 05 TA TAZTA M 01 MECINCZNA * ~90% of those with type 1 VWD
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Probably not useful

Utility of VIWF gene sequencing

Fossibly FProbably useful

Type 1 VWD: Type 1C VWD: Type 2 VIWD:

Proportionate decrease in VWF:Ag Proportionate decrease in VWF:Ag Disproportionate decrease in VWF

and VWF activity levels and VWF activity levels, elevated activity level compared to VWF Ag,

Possible VWF genetic variant, VWEF propeptide to VWF:Agratio specific functional defects.

gquestionable utility Probable genetic variant Highly likely VWF genetic variant
VWEF p.D1472H variant

This variant has been associated with decreased VWF:RCo, and decreased
VWF:RCo/VWF:Ag ratios across several studies, yielding levels that could result

in a diagnosis of type 2M VWD. However, when you use other vWF activity
assays, the levels are normal. Thus, there is no “disease”.



Some interesting biology about
some of the new treatments

My purpose isn’t to promote any of these treatments or to provide any advice or education about their uses.
My goal is to show you how some of these treatments work and how they relate to the biology of bleeding.
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Normal Conversion of FX to FXa
FVII/FIX/FX
FVilla FXa

complex

igﬂﬁhdﬂm L) n’sfndjbuu":iﬂ:t“ Hlﬂt!’fwy i

Emicizumab Emi/FIX/FX

I

Yada, K., & Nogami, K. Spotlight on emicizumab in the management of hemophilia A: patient
selection and special considerations. Journal of Blood Medicine, 2019.
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The Blo
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Fibrinogen

lla =thrombin

Il = prothrombin

TFPI
[Tissue Factor Pathway Inhibitor]

Antibody

Concizumab
Marstacimab



Il = prothrombin

lla =thrombin
o/ Fibrinogen Fitusiran
siRNA

si = small interfering
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The Regional Network of HTCs

* The regional network of HTCs aims to improve the health of
Individuals with hemophilia and related bleeding disorders

* HTCs are organized into eight regions, with each region

having a core center that administers and supports the HTCs
within its area.

* HTCs provide a multidisciplinary team approach, including
hematologists, nurses, social workers, and other specialists,

to address the physical, psychological, and social needs of
patients and their families.

* HTCs utilize the latest research findings to guide their

treatment practices and ensure they are providing the most
effective care possible.




The Regional Network of HTCs

* Regional networks focus on implementing quality
Improvement initiatives to enhance the overall quality of
care provided to patients.

* The networks also provide expertise and resources to help
HTCs build their capacity to deliver comprehensive care,
including training and resource allocation.

* The regional networks facilitate communication and
collaboration among HTCs, allowing them to share best
practices, learn from each other, and work together to
Improve care for patients.

* The regional network aims to improve access to specialized
care for individuals with hemophilia and related disorders,
ensuring that they receive the necessary services and
support.



Regional Network of HTCs




Mid-Atlantic Region of HTCs

* Pennsylvania * Delaware

, * District of Columbia
* Western Pa. — Pittsburgh . Georgetown

* Lehigh Valley — ABE metro area e Children’s National
* Philadelphia: * Maryland
e St Chris * Johns Hopkins
* Virginia
CHOP e VCU
* Penn e UVA
* Jefferson * Children’s of King Daughters
* West Virginia
« CAMC

« UWV



MID-ATLANTIC REGION IllI

HEMOPHILIA TREATMENT CENTERS

DELAWARE

5

D.c.

MARYLAND

1 Charleston Area Medical Center (CAMC) 7 Georgetown University Medical Center (GTU) 13 St. Christopher’s Hospital for Children (St. Chris)
CHARLESTON, WV WASHINGTON, D.C. PHILADELPHIA, PA

2 Cardeza Foundation Hemophilia Center (CFHC) 8 Hemophilia Center of Central PA (HCCP) 14 University of Virginia (UVA)
PHILADELPHIA, PA HERSHEY, PA CHARLOTTESVILLE, VA

3 The Children’s Hospital of Philadelphia (CHOP)
PHILADELPHIA, PA

9 Hemophilia Center of Western PA (HCWP) 15 Virginia Commonwealth University (VCU)
PITTSBURGH, PA RICHMOND, VA

4 The Children’s Hospital of The King’s Daughters (CHKD) 10 John Hopkins Medical Center (JHU) 16 West Virginia University (WVU)
NORFOLK, VA BALTIMORE, MD MORGANTOWN, WV

5 Children’s National Medical Center (CNMC) 11 Lehigh Valley Hospital (LVH)

US HTC REGIONS

WASHINGTON, D.C. ALLENTOWN & BETHLEHEM, PA — 5 Northern States
o » . MidAtlantic Great Plains
6 The Delaware Hemophilia Treatment Center (DE) 12 Penn Comprehensive Hemophilia Program (PCHP) = Southeast B Vountain States

WILMINGTON, DE PHILADELPHIA, PA I GreatLakes = Western States

Mid-Atlal

g together for you.

Research & Collaboration

Promote and conduct research and share new
drug developments, therapies, insurance assis-
tance, and other ideas to improve patients’ lives.

Comprehensive Care

Assure access to comprehensive and coordinated
care from physicians, nurses, physical therapists
and social workers with expertise in bleeding and
clotting disorders.

Education & Information

Develop educational programs and informational
materials for patients, their families, and medical
providers.

Best Practices

" Assure adherence to accepted best practices for

the care and treatment of persons with bleeding
disorders.

Mentorship
Actively attract and develop the next generation of
HTC professionals.

The Mid-Atlantic Region lllHTCs
Core Center

Children’s Hospital of Philadelphia
3501 Civic Center Blvd.

Division of Hematology

Philadelphia, PA 19104

267-426-5586

© Mid-Atlantic Region lll Federally-Funded
Hemophilia Treatment Centers, 9/2019
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