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Hemorrhagic disorder
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Hemorrhage, hemorrhagic

Hemostasis, hemostatic
Blood coagulation
Fibrinolysis, fibrinolytic
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Chapter 1 --Summary



Factors of hemostasis ,.,

1. Blood vessel

-When it is injured
ItS endothelial cells Wil release

VWF to make platelets adhere
and aggregate there

release TF to start extrinsic
pathway of coagulation

collagen fiber of blood vessel
exposed will activate FXII, and
start intrinsic pathway of
coagulation

2. Platelet

By VWEF, platelets adhere {0
collagen fiber to form thrombus
of platelets

By fibrinogen, platelets
aggregate

Then the platelets activated
excrete substance to regulate
blood coagulation
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Factors of hemostasis ,.,

3.System of blood
coagulation I

Blood clotting factors

Extrinsic and intrinsic
pathway of coagulation

Form thrombus of fibrin

Process of coagulation
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Process of hemostasis L.'
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System of anticoagulation

* Heparin-antithrombin (AT) system:
AT which is the most important anticoagulant can

inactivate FXa and Flla, and heparin can change the
configuration of AT to promote anticoagulation

* Protein C system:including PC,PS and TM
* Inhibition of TF pathway
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System of fibrinolysis b‘!

Plasminogen(PLG): It can be activated into
plasmin

t-PA and u-PA: they activate PLG into plasmin
Inhibitions of plasmin

Fibrinolytic system can be activated through
Intrinsic or extrinsic pathway

Fibrinogen and fibrin can be decomposed into
fibrinogen degradation products(FDP), D-
dimer, and so on
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— blood vessel -

bleeding—— coagulation _ = anticoagulation

— platelet

|

fibrinolysis




Classification of disease; :

« Abnormality of vessel: congenital, acquired

« Abnormality of platelet: thrombocytopenia,
thrombocytosis, quality abnormality

« Abnormality of blood clotting factors:
congenital, acquired

« Abnormality of anticoagulation or
fibrinolysis: drug, bited by snake or leech

« Abnormality of multi-factors: congenital,
acquired
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Abnormality of platelet 5! Y
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Abnormality of clotting factors
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Symptoms

—
Character of hemorrhage: age,

location, duration, volume.

Cause of hemorrhage: no
cause, wound, medicine

Other disease: liver, kidney,
heart, and so on

Familial history

Others: nutrition, occupation,
circumstance

Physical examination

—
Sign of hemorrhage

Sign of disease concerned:
anemia, swollen liver or spleen
or lymph node, jaundice

Vital sign




Clinical differentiation 5‘ Y

» Disorders of vessel: female, purpura of
skin
» Disorders of platelet: famale,purpura or

ecchymosis of skin,common positions of
bleeding are eyeground,gut,uterus

» Disorders of coagulation: male, often
bleed into joints or gut, bleeding occurs
after surgery or trauma




Laboratory findings A~'

Primary test
—

+ Vessel: BT,CRT(capillary
resistance test)

+ Platelet: account of
platelet, CRT(clot retraction
test), BT,CRT(capillary
resistance test)

« Coagulation:CT APTT,PT P ez o o |
CT,TT _ i a

Fibrinogen — Fibring [— Fibrin;
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Laboratory findings AW

Diagnostic test

Vessel:mirror of capillary,
mensuration of VWF ET-1,TM

Platelet: account,
configuration, mean volume,
function, antibody of platelet

Coagulation: mensuration of all
clot bleeding factors

Anticoagulation:AT,anticoagula
tion of SLE,PC, PS,TM
Fibrinolytic:3P test,FDP,D-

DI, PLG t-PA

Steps of diagnose

_ —
ls disease of hemorrhage?

Disorder blood vessel?
Platelet? Coagulation?

Abnormal quantity or abnormal
quality?

Congenital or acquired?

If congenital,test gene.




Treatment

* |nject platelets or clotting factor

* Medicine for hemostasis

* Medicine for produce more platelets
« Treatment for gene:hemophilia

* Anticoagulation or Anticongregation of
platelets: DIC,TTP

 Plasmapheresis: TTP, severe ITP
e Surgery
* Chinese medicine




Chapter 2 --Allergic Purpura



Definition A.'

-+ Allergic purpura ( Schonlein-Henoch

~ Syndrome) Is a type of general blood
vessel inflammation syndrome caused by
allergen.

+ Character:

1. skin purpura(the main character)
2. gall of the joint

3. Bellyache, having blood in stool
4. hematuria, albuminuria



Etiology

nfection: bacteria, virus, parasites
“Food

é-IVIediCine

§-Other: pollen,vaccine,insect bite
*Hereditary factors




Mechanism:Type lil hypersensiti&ty"

Excessive Ag+Ab(lg A)

|

Medium immune complex

|

Deposition on basement membrane

|

Activate C by classical pathway

|

Produce C3a and Cb5a



Mechanism:Type | hypersensitivﬁyi
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Mechanism

Anaphylatoxin

I
C3a. Cba bind to the

receptors on mast cell and
basophil —histamine —

—smooth muscle contraction

Increase vascular permeability

_ Increase gland secretion

Chemotaxis

C3a. Cda can also assemble
neutrophil —lysosomal
enzyme —tissue injury

The breakage of the vascular
wall can lead to the activation
of coagulation pathway
—assemble the platelet
—thrombosis, local bleeding,
Necrosis




Clinic Manifestation AT

The disease occurs most frequently in youth.
Male>female
Most occur In spring or autumn |
There is always UR| 1~3weeks ago before break out
Always break out acutely, symptoms including:
) skin purpura

articular gall

symptom of gastrointestinal tract

symptom of kidney
. other manifestation




Skin Purpura

Purpura occurs repeatedly
most in the lower limbs and buttocks
distributed symmetrically in groups

can also be seen In the upper limbs and trunk in the
severe case

be of unequal size, purple, tower over the skin,

can accompany with urticaria and erythema
multiform angioedema

a few of the reforming purpura can fuse into big
vesication lead to hemorrhagic necrosis
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Pathoformic purpura B M




Purpura of severe case
(extend to flexor aspect)
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Stale purpura vs purpuric subsidence Bﬁ




Symptoms of arthrosis
—

swollen or gall of
arthrosis, often involve
knee,ankle,elbow, etc

It may occur in one or
more arthrosis, can be
wandering, without
abnormality of arthrosis

Symptoms of Gastrointestine Tract
—

Paroxysmal abdominal pain,
nauseating, vomiting and
hemafecia can occur
repeatedly,some will occur before
the appearance of purpura

Abdominal pain located on
periumbilical region or hypogastric
region because of the
enhancement of enterokinesia or
spasm

Indigitation ,intestinal obstruction
and intestinal perforation appear
occasionally




Symptoms of kidney

| —
In 30%~50% of the sick children

often occurs in 1st~8th week

The symptoms can be slight or
severe. Most have hematuria,
albuminuria, or cylindruria;
accompany with elevation of blood
pressure and edema, called
Purpuric nephritis

Most have favorable prognosis,
about 6% develop into chronic
nephritis, few develop into acute
renal failure, and at last die of

uraemia

Immunofluorescence of purpuric
nephritis: IgA in glomerulus
deposit clumping-like in
mesangium region



Other symptoms Clinical typing

— —
« The pathogenic changes of « Pure type
central nervous system is the « Joint type

potential threat of this disease

« Sometimes happens
encephalic hemorrhage, and
Inducing logomania, paralysis,
coma, eclampsia, pantomime,
anaesthetization

« Abdominal type
« Renal type
« Mixed type




Laboratory examine A.'

Capillary fragility test: about half of the patients is positive

« Blood test: CBC is always normal, eosinophils can raise.

~ Function of platelet, time of bleeding and blood
coagulation, gore retraction test, marrow test are all
normal. Blood IgAT, IgE. 1gG. IgM can keep normal or
raise, blood sedimentation can speed up

* Urine test: hematuria and albuminuria in different level,
~cylindruria, urine FDP(+)

» feces occult blood(+)



Diagnosis

o History of URI

, > Typical dermal purpura + other symptoms

o Platelet is normal + coagulation is normal

/ 4 »  Exclude other diseases

- 4
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Differential Diagnosis AT

allergic purpura ITP

Distribution symmetrical Not always
of purpura

tower above always
the skin

Manifestation of possible
joint

platelet normal decrease




Differential diagnosis b.'

« acute abdomen : Patients with a symptom of bellyache 5
~ should be examined to confirm whether there is purpura on
his leg, if not , then consider acute abdomen, enterospasm
and other medical and surgical disease :

« rheumatoid arthritis: Patients with a symptom of |
~arthroncus should be examined to confirm whether there is
purpura on his legs,if not,then consider other arthritis :

* Other nephritis: Patients with a symptom of nephritis or

~ nephrotic syndrome should be examined to confirm whether
there is purpura on his legs , if not , then consider other
pathological changes of kidney



Treatment

« wipe off pathogeny: to avoid allergen

+» Heteropathy: nonspecific antianaphylactic

~ treatment, stanch, deallergization, anticoagulation,
decrease the penetrability and brittleness of
capillary wall

glucocorticoid: Have functions of antianaphylaxis
~and decreasing pentrability of vessel, which can

ease arthralgia and symptom of gastrointestinal
tract

+« immunosuppressor



Course and Prognosis 57

« Slight case—recover in 7/~10 days;
 (General case— recover in 1~6 weeks;
« Severe case—lasting several months;

« Some people who is recovered still suffers from
repeated attack for several years.

* Prognosis of most patients are favorable

« prognosis of patients who suffer from renal
failure and the prognosis of intracranial
hemorrhage are unfavorable.
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Chapter 3--idiZ»eic (immune)
thrombocytopenia Easieia(I TP)
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Outline

« The most common(5-10/100,000) cause of
thrombocytopenia

* An autoimmune bleeding disorder due to a variable
combination of increase platelet destruction and impaired
platelet production

« Acute and self-limiting but may be recurrent or chronic
disorder

 Female = Male
« Morbidity: women in childbearing>men;
>60yrs = <60yrs*2



Pathogenesis-Ab AT

* In 1951 Harrington showed that the infusion of plasma from
ITP patients into normal controls caused thrombocytopenia,
thus imputing the cause of ITP to a plasma-derived factor

* This “factor’ was identified as an IgG anti-platelet antibody,
directed against platelet glyco- protein (GP) lib/llla and/or the
GPIb-IX-V complex. Very rarely, antibodies against GPla-lla or
GPIV can be found (5%).

* Antibody-opsonized platelets are recognized through the Fcy-R
by macrophages in the spleen, liver and bone marrow,
phagocytized and prematurely destroyed

* Antibodies can mediate platelet destruction are complement
deposition with intravascular lysis and induction of platelet
apoptosis




pathogenesis

viral infection

immune complexes on the

platelet surface

destruction and removal by
the reticuloendothelial system

cause thrombocytopenia






Pathogenesis—T cell b"

« Plasma from patients with ITP also inhibits
megakaryocyte growth and function in the BM.

 An altered Th1/Th2 balance, with an increased number
of Th1 cells and a decrease in the number and
function of Treg cells.

« The abnormal activation of cytotoxic CD8+ T cells may
also have a role in the pathogenesis of ITP, contributing
to both platelet destruction and impaired platelet
production




Clinical manifestations AT

Develop insidiously

Sudden onset of petechiae or purpura. Some
may be accompanied by bleeding from mucosal
surface, hemorrhagic bullae of gums and lips,
nosebleeds(epistaxis)

The most important potential complication is
Intracranial hemorrhage - rare (<1%)but serious

Weak, fatigue
Anemia



Clinical manifestation-hemorrhagef_; i
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Clinical manifestations ‘h‘l

* The liver and spleen may be palpable in a
minority patients

 May be anemic If they were hemorrhagic
severely

« Case fatality is approximately 0.5~1%, the
principal factor is intracranial hemorrhage



Laboratory studies AT

 PB smear: an isolated thrombocytopenia with no other
abnormalities. platelet count <100 X 10°/L, the few

circulating platelet may be quite large
(megathrombocytes)

+ CBC: PLTW,RBC,WBC

« PT and APTT are normal, bleeding time would be
prolonged
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Laboratory studies AT

« Bone marrow: contains normal or increased
numbers of megakaryocytes with dysmaturity




Laboratory studies AW

 Measuring antiplatelet antibodies

* |ncluding the measurement of the amount of
platelet-associated IgG(PAIgG) and direct assay
of specific platelet antibodies

 However, these tests lack both specificity and
sensitivity in acute ITP



Diagnosis

Thrombocytopenia =twice

physical examination: not splenomegaly
commonly

BM: megakaryocyte

Exclude the secondary thrombocytopenia
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“...the diagnosis can only be reached by the exclusion of all factors known to cause
purpura...” -Elliott, 1939

“.. little progress has been made towards making ITP anything other than a diagnosis of
exclusion...” -Provan et al, 2010

“.. .the diagnosis of ITP is made by exclusion of secondary causes of thrombocytopenia...”
-Neunert et al, 2011

fitEFoMEF o=t mSmieFA. PEMEFRE, 2016, 372):89-93.



Differential Dignosis A~'

« Acute leukemia: Acute leukemia patients with normal

white blood cell counts may be to confuse, leukemic cell
In blood smear or bone marrow can be to make a
definite diagnosis

Aplastic anemia: anaemic, hemorrhagic patients with
normal liver and spleen are similar to ITP patients
associated with anaemia. But anaemia in aplastic
anemia patients are severity, white blood cell counts are

decreased, megakaryocytes in bone marrow are also
decreased

« Allergic purpura: hemorrhagic erythra , symmetric

distribution,always in both lower extremities and
haunch.platelet count is normal, it's easy to differentiate.



Types of diseases b.'

« New ITP: <3 mons
 Lasted ITP: 3-12mons
e Chronic ITP(clITP): >12mons

« Severe |TP: PLT<10G/L,hemorrhagical
syndrome, or new hemorrhage during routine
treatment

« Refratory ITP: post-splenectomy




Refractory ITP
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Treatment

1.General treatment

—
Therapy is indicated if there is
extensive cutaneous and
particularly mucosal bleeding
and a platelet count <<
20X 109/L

No treatment is usually
iIndicated for patients with
platelet counts > 30X 109/L

2.Intravenous immunoglobulin

(IVIG)

Mechanisms:

Blocking Fc receptor of the RE
(reticulo-endothelium)
phagocytes

Preventing antibody from
binding and destroying
platelets.




Treatment

3.Corticosteroids

C —
Reducing capillary fragility
Improve platelets release

Have a rapid, dose-dependent
action that reduce RE
destruction of antibody-coated
platelets

Also more slowly reduces
antibody production.

4. Splenectomy

Beneficial in children with
chronic, symptomatic ITP.

About 70% of patient with
chronic ITP achieve a
complete remission following
splenectomy, and most of the
other show some improvement
In platelet counts.

Disadvantage: surgical
mobidity and risk of
postsplenectomy sepsis




Treatment

5.other treatment

C —
Anti-CD20 antibody

TPO, TPO-RA
Immunosupperessive drugs
Including vincristine(VCR) ,
azathioprine, and (CTX), CsA
Absorption Ab removal have

been used with limited success
In refractory cases.

6. Life-Threatening Hemorrhage

—
IVIG--May be given

concomitantly
High dose corticosteroid

Multimodality Therapy--Is
frequently necessary

Emergent Splenectomy--
Sometimes necessary

Plasmapheresis--May also be
beneficial

Platelet infusions:<20 x 10"9 /L
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Chapter 4-- thrombotic

thrombocytopenic purpura
(TTP)
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Whatis TTP?

* First described by Moschcowitz in 1924

* A microvascular occlusive disorder characterized
by systemic or intrarenal aggregation of
plateletes, thrombocytopenia and mechanical
Injury to erythrocytes

* |In TTP, systemic microvascular aggregation of
platelets causes ischemia in the brain and other
organs.
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. In normal subjects, ADAMTS13 molecules attach to binding sites on endothelial-cell
surfaces and cleaves unusually large multimers of vVWF as they are secreted by
endothelial cells.

. The smaller vWF forms that circulate do not induce the adhesion and aggregation

Of platelets during normal blood flow.
. Absent or severely reduced activity of ADAMTS13 in pts. with TTP prevents timely

cleavage of UL-vWF resulting in the adhesion and aggregation of platelets.
. A congenital deficiency of ADAMS13 activity or an acquired defect of ADAMS13

due to autoantibodies or by a change in the production or survival of the protein
leads to TTP.



Clinical picture ‘&7

Pentad of signs
1. Thrombocytopenia

2. Microangiopathic hemolytic anemia
3. Neurologic abnormalities

4. Renal Failure

5. Fever

In actual practice suspect if triad of:

1. Thrombocytopenia

2. Fragmentation of red

3. Increased LDH




Peripheral smear:

reveals microangiopathic
hemolytic anemia serum
lactate dehydrogenase (LDH)
level is typically extremely high.

CBC

Thrombocytopenia, which maybe
severe.

Renal Disease

glomerulonephritis or vasculitis
may be suspected in some
cases, since red cells and rarely
red cell casts may be seen and
hypocomplementemia occurs In
approximately one-half of
patients.

ADAMTS13 level less than 5%
of the normal.




Plasmapheresis b‘!

* Reverses the platelet consumption that is responsible for the

thrombus formation and symptoms that are characteristic of
TTP.

« A deficiency of or an autoantibody directed against a specific
von Willebrand factor-cleaving protease (ADAMTS-13) is
responsible for some cases of TTP-HUS, leading to the
accumulation of unusually large von Willebrand factor
multimers and platelet aggregation.

* In such patients, plasma infusion presumably supplies the
missing enzyme, while plasma exchange can remove the
acquired autoantibody and the very high molecular weight von
Willebrand factor (VWF) multimers.

Corticosteroids, [VIG, VCR, CsA, CTX, rituximab
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Chapter 5-- Hemophilia

|




Outline

Hereditary bleeding disorder

Lack of particular clotting
factors

bleeding from injury

Including:

Hemophilia A - FVIII deficiency
Hemophilia B — FIX deficiency
Factor XI deficiency

Hemophilia A is most common,
about 80%

Hemophilia A occurs in about 1
In every 5,000-10,000 male
births

Hemophilia B accounts for
15%
Factor XI| deficiency is very
rare

Hemophilia is a genetic disease

Hemophilia A/B is passed on by the X chromosome, so females are

carriers.|t only affects males

Gene of factor Xl is on common chromosome, so females and males

both can be affected.




Signs and symptoms AT

* The major signs and symptoms are
excessive bleeding and easy bruising

» Signs of excessive external bleeding:
— Bleeding in the mouth(cut, bite, losing a tooth)
— Nosebleeds for no reason
— Heavy bleeding from minor cut

— Bleeding from a cut that resumes after
stopping for a short time



Hemophilic Arthropathy ,,;‘,.7

As blood is catabolized, it is absorbed by synovium

Iron is toxic to cells — synovial cells disintegrate releasing lysosomes
which destroy cartilage and inflame synovium

Hypertrophic, hypervascular synovium
Chondrocytes also affected
FIBROSIS




Diagnosis ‘h‘l

« Atypical bleeding at circumcision or bruising at
neonatal vaccines

« Toddlers with lip bleeding or unusual bruising
when learning to walk

« Affected males on mother’s side
« Elevated APTT
« Factor assays



Factor Replacement ,&7

* For routine muscle or joint bleed give 25 U/kg
to maintain levels >1% for 48 hours
* Preoperatively:
— Screen for inhibitors
— Elevate F VIII levels to >100% 1 hr preop
— Maintain at 60%

— It vigorous PT required, transtuse to 50%
pretreatment






