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2015.1.C.3

Question 3

Sickle Cell Disease
Subject: Path
LOA: 2

1. What ks slckle cell disease?

2. What are the major pathological
manifestations of sickle cell
disease?

3. In general how are haemolytic
anaemias classifled?

Hereditary blood disorder
Haemoglobinopathy

¢ Haemolysis/Haemolytic anaemia

¢  Microvascular occlusions (crises/Tissue ischaemia =
severe pain in affected organs eg bones, lungs, liver,
spleen)

# Splenic enlargement, infarct and dysfunction
(Increased suscaptibility to infection — encapsulated
organisms [eg strep pneumonia, haemophilus
influenza])

Inherited genetic defects [RBC Membrane
[spherocytosis], enzyme deficiencies [GEPD],
haemoglobinopathies [thalassaemia, sickle cell disease])
Antibody mediated destruction (transfusion reactions,
autoimmuna)

Mechanical trauma (Microangiopathic haemolytic
anaemias [HUS, DIC, TTP], cardiac valves)

Infections of red cells (malaria)

Toxdc (envenomation)

Bold (Prompt: is it
congenital or
acquired?)

2 of 3 to pass

2 of 5 Bold to pass

2014.2.A.1

GQuestion 1
Anzemia (pp 639-665)

Subject: Path

LDAs 1

1. How are the causes of anaemia dassifled?

Prompt if use RC marphology: How are the
causes classified by mechanism?
Prompt for example if not volunteered.

1. Describe the pathogenesis of iron deficiency
anaemia.

3. |Please give examples of anaemias that are
more commaon In specific ethmic groups.) Ask If
there |5 time.

1. Blood loss: acute, chronic

1. increased RC destruction

inhertted genetic: H Spheracytodis, GEPD, Thal, Sickle cefl
Acn genetic: Parox noct hemo. Ab mediated: transfusion,
drugs, Rh disease. Mech trauma: HUS, DIC, TTP, cardiac
vakves, runmers.

Infi: malarta; Toxic: envenom, costridia, Pb.

3. Decreased RC production

Inhertted genetic: Fanconi’s, thalassemda. Nutritional:
B12ffolate, iren. Ergthropoietin deficit: remal failure,
chromic dis. Immune: aplastic anaemia.

pass.

Causes: Chronkc blood loss, poor diet, impaired absorption,
Incr reqs

Iron stores used up first — fervitin haemosiderin.

Once reserves depleted serum ihon & transferrin dece.
Erythrod activity increases, no bron in marrow
macrophages. ACs become hypachromic & microcytbe.

Bold 1o pass.

Hereditary spherocytosis: northern Europe

GEPD: 10% African American, Africa, Middle East, Med
Sickle cell: African descent, up to 30%

Thalassemia trait: Africa, Asia, Med, India

Pernichous: Scandinawian, Caucasian.

Bold main headings & 1 example of each to

1 correct with examgle.

2014.1.A.2

Question 2
Thrombaosis
Subject: Path
LOA: 1

1. What factors predispose to thrombus
formation in a vessel?

2. How are hypercoaguable states
categorised? .
What are some examples of each type? | e

Virchows triad. Endothelial injury; Alteration in blood flow (stasis or
turbulence); Hypercoaguability of biood

Primary (Genetic)

Mutations - Factor V Leiden, Prothrombin
Increased levels - factors Vil IX, XI, fibrinogen
Deficiencies - AT3, Protein C, S

Fibrinolysis defects, homozygous homocystinuria

Secondary (Acquired)
Prolonged bed rest, immobilisation, MI, AF, Tissue injury (surgery, #, burn),
cancer, prosthetic valves,, DIC, HITS, Anti phospholipid antibody syndrome

Cardiomyopathy, nephrotic syndrome, hyperoestrogenic states (pregnancy,

post partum}, OCP, sickle cell anemia, smoking
Note: often multifactorial

3/3 bold

2 categories
plus
Primary - 2
examples
Secondary —
3 examples

3. What are the possible outcomes for a
vessel thrombus?

Propagation (e.g. resulting occlusion); Embolization; Dissolution;
Organisation and recanalization (e.g. to variable degree)

2/4
categories




2014.2.B.1

Question 2 1. What is an embolus? A detached intravascular solid/liquid/gas mass Bold to pass
that is carried by the blood stream from its site of
Embolism (pp 125- origin to a distant site.
127)
2. Name the different types of embolus? | s Thromboembolus Bold + 2 to pass
Subject: Path 1. Venous: pulmonary
2. Arterial: systemic
LOA: 1 * Fat embolus: from bone marrow
* Gas embolus: eg air/nitrogen
* Amniotic fluid embolus
* Tumour fragment embolus
* Foreign body embolus eg catheter
3. What is systemic thromboembolism? | pefinition: Emboli in arterial circulation Bold to pass
Sources: 80% from intracardiac mural thrombi Bold +2/4 sources and 2/4 sites to pass
4. From where do they arise and where | (/3 [ vent wall infarcts, % L atrial dilation/AF)
do they lodge? Other sources: aortic aneurysms, ulcerated
atherosclerotic plaques, valvular vegetation,
paradoxical emboli, unknown
Lodgement Sites: Lower limbs (75%), brain{10%),
Other: intestine, kidneys, spleen, upper limbs
Bonus Question Area of ischaemic necrosis: dominant histologic
Describe the process of infarction from | characteristic is ischaemic necrosis
arterial occlusion. - White infarcts occur in solid organs with end-
arterial circulation
Prompt: - Acute inflammation happens within hours;
What are the features that influence the reparative response follows
development of an infarct? - Factors influencing infarct development: nature
of vascular supply (end artery vs presence of
collateral blood supply),
rate of occlusion, vulnerability to hypoxia,
oxygen content of blood, calibre of occluded
vessel,
2014.1.A3
Question 2 On a full blood count and JHb (MAHA - microangiopathic haemolytic anaemia), “TWCC, Bold to pass
DIC coagulation profile, what would | platelets,, Fibrinogen.., PT/INR, a/PTT and fibrin degradation
Subject: Path you expect to find? productst
LOA: 2

What are the pathological
consequences of DIC?

What are the causes of DIC?

DIC —major trauma releases tissue thromboplastins. Both sides of clotting
cascade are activated. 2 major consequences — deposition of fibrin within
microcirculation leading to ischaemia/micro thrombosis of vulnerable
organs; and a consumptive coagulopathy - piatelets and clotting factors
leading to a bleeding diathesis.

Obstetric — FDIU, amniotic fluid embolism, preeclampsia,

Sepsis

Malignancy — acute promyelocytic leukaemia, adenoca of lung, pancreas
stomach and colon

Trauma- multi/burns/environmental/snakebite

s

Bold to pass 3/3

Must get 3
categories




2012.2.2

[}

LOA: 1

2012.1.1

1. What are the causes of

Thrombocytopaenia | thrombacytopaenia?

2. What is the pathogenesis of
immune thrombocytopaenic
purpura?

Decreased production of platelets

- Generalised diseases of bone marrow [ Aplastic anaemia

(congenital / acquired); Marrow infiltration : leukaemia/cancer]

- Selective impairment of platelet production [Drug induced

(alcohal, thiazides, cytotoxics); Infections (measles, HIV)]

- Ineffective megakaryopoieis [ Megaloblastic anaemia,

Myelodysplastic syndromes ,parox nact Hburia]

Decreased platelet survival

- Immunological destruction [ Autoimmune (ITP, SLE}; Iso immune

(post transfusion, neonatal); Drugs (quinidine, heparin, sulfa);

Infections (mono, HIV, CMV)]

- Non immunological destruction [DIC, TTP, glant haemangioma,
micro-angiopathic haemolytic anaemia; Sequestration]

- Hypersplenism; Dilutional

Triggers:

Primary /Idiopathic ITP : acute / chronic

Secondary : drugs ,HIV

Chronic — more common — young adult wemen

Formation of antibodies against platelet membrane glycoproteins
(llb-llla or |b-1X); Antibodies evident 80% (plasma/platelet surface)
Opsonised platelets susceptible to phagocytosis (mononuclear)
Spleen probably major site of remaval; 80% improve after
splenectomy (site destruction + auto antibody synthesis)

Acute - disease of childhood

Viral illness — abrupt onset; Antiplatelet autoantibodies; Self-
limiting, resolves usually within & months

2 groups in bold
2 examples from each

Bold to pass

Question 1

Haemostasis

LOA: 1

In hemostasis, describe the sequence
of events at the site of vascular injury

What factors restrict clotting to the site
of vascular injury?

Prompt: What prevents runaway
clotting of the vascular tree?

Transient vasoconstriction by neurogenic and via local secretion of
factors eg endothelin

Endothelial damage exposes ECM, leads to

Platelet adherence, secretion & activation leading to the primary
haemostatic plug

Tissue factor is exposed, resulting in activation of coagulation
cascade and thrombin generation, converting fibrinogen to fibrin
leading to secondary haemostasis consolidating the initial platelet
plug

Polymerised fibrin and platelet aggregates to form permanent plug
Counter regulatory mechanisms limit plug to site of injury

Endogenous anticoagulants
o Antithrombins eg AT Ill, inhibit thrombin and IXa, Xa, Xia, Xlla
o Proteins Cand S - inactivate Va, Vllla
o TFPI (Tissue factor pathway inhibitor)
Fibrinolytic cascade activation
o Plasmin from plasminogen (via factor XIl or plasminogen
activators) to break down fibrin & interfere with its
polymerisation
o tPA = the most important plasminogen activator

Must state

Vasoconstriction
Platelets
Coagulation cascade
Fibrin

Must include concepts
of :

Endogenous
anticoagulants
Activation
fibrinolysis

2012.1.2

Question 1

Thrombosis

LOA: 1

What factors predispose to Virchow's triad -

thrombus formation? * Endothelial injury

(Prompt: Give an exampleofa | « Alteration in blood flow
clinical situation where each « Hypercoagulability

factor occurs)

Expanding on * Primary (Genetic)

hypercoagulable states, what | nutations- Factor V Leiden, Prothromibin
are the broad categories and | |ycreased - factors VI, IX, X1, or fibrinogen
give examples of each type? Deficiencies- AT3, Protein C, S

* Secondary (Acquired)
Prolonged bed rest, immobilisation, M, AF, Tissue injury, prosthetic valves, cancer, DIC, HITS,
Anti phospholipid Antibody

Cardiomyopathy, nephrotic syndrome, pregnancy, post partum, OCP, sickle, smoking
MNote often multifactorial

Bold 3
Plus 1 example
for each

Bold +2
examples

Bold +3
examples




2012.1.2

Question 5 | What are the causes of -mechanical injury to cells (valves, microthrombi, other physical trauma) 3 causes
intravascular haemolysis? - complement fixation (eg transfusion reaction)
Anaemia -toxic injury (eg clostridia), - parasites (eg malaria)
LOA: 2 What are the manifestations Anaemia, haemoglobinuria, haemoglobinaemia, jaundice, haemosiderinuria 3 manifestations
of intravascular haemolysis?
(Prompt: In the blood? In the
urine?)
2012.1.3
Question 1 | What is an embolus? A detached intravascular solid/liquid/gas mass that is carried by the blood stream from its site of Bold to pass
origin to a distant site.
Embolism
What types of embolido | ® Pulmonary 3 examples to
LOA: 1 you know of? e Arterial thromboemboli pass
* Fatemboli
* Air emboli
+  Amniotic fluid
What are the featuresof | o associated with long bone fractures, rarely soft tissue injury/burns 3/5 bold to
i ?
fat embolism syndrome? o Only 10% symptomatic pass
* Pulmonary insufficiency- SOB, T'RR, T"HR
Frompt —f:\!hatds.ys;ems * Neurologic symptoms- irritability, restlessness, delirium, coma
maE bﬁ o e:[g n a_: s Anaemia- due to RBC aggregation/haemolysis
Shholm Snenme s Thrombocytopaenia- platelet adhesion/aggregation, leads to petechial rash
2011.1.2
Question 2. 1. List the sequence of 1. Transient vasoconstriction [Neurogenic & humoral factors {include endothelin | 3 of 4 bold
events in normal —endothelium derived vasoconstrictor)]
Normal haemostasis after

Haemostasis

vascular injury

2. Primary haemostatic plug - platelet.

3. Secondary haemostatic plug: coagulation cascade activated by tissue factor
and platelet phospholipids, fibrin polymerization “cementing” platelets

4. Limit spread: tissue plasminogen activator & thrombomodulin

of the Primary
Haemostatic Plug?

2. Describe the creation

Platelets bind via

glycoprotein |b (Gplb) receptors to

won Willebrand factor (VWF) on

exposed extracellular matrix (ECM) are

activated undergo

shape change and

granule release: adenosine diphosphate (ADP) and thromboxane A; (TxA;)
additional platelet aggregation through platelet Gpllb-llla receptor binding to
fibrinogen

NP RN e

3 of 7 (plus must say
platelets)

2. What are some of the

of severe DIC?

important causes and triggers

1.34 consumption of platelets, fibrin and coagulation factors

Obstetric complications (eg amniotic fluld embolism, FDIU) responsible for approx 50% cases
Malignant neoplasms (33% cases)

Sepsis
Major trauma, severe burns, extensive surgery
Transfusion reaction

Mast mild cases probably due to sepsis, esp in elderly, but not usually diagnosed — low plts

2010.2.1
1. Deseribe the 1. 2 major mechanisms trigger DIC:
Question 1.4 pathophysiology of 1.1 release of tissue factor into circulation 1.1 trigger
“disseminated intravascular 1.2 widespread injury to the endothelial celle and 2/3 bolds
Disseminated coagulation™? 1.3 Acute, subacute or chronic thrombo-haemorrhagic disorder characterized by
Intravascular { "Trigger" can be a prompt) 1.31  encessive activation of coagulation leading to
Coagulation 1.3.2 formation of thrombi in the microvascular circulation
1.3.3 secondary activation of fibrinolysis causing bleeding

31.3/6




2010.2.2

1. What are the 2 main 1.1. Primary Haemostatic Plug 1.
Question 2.2 roles of platelets in 1.2, Provides surface to recruit and concentrate activated coagulation factors Bold to pass
haemaostasis?
Role of Platelets 2. How Is the primary 2. After vascular injury, platelets contact expased ECM eg. collagen, adhesive glyeoprotein, viWF P
in Haemostasis haemaostatic plug 2.1. Adhesion —via glycoprotein 1b (Gplb) receptor to vWF farming bridge between plat and ECM collagen 4,7 Bold to
formed? 2.1.1. necessary to overcome high shear force of blood flow, deficient in vW disease or Bernard-Soulier pass
syndrome
22 Activation resulting in shape change and secretion —granule release (ADP, TxAZ).
2.3, Aggregation — ADP potent activator of platelet aggregation and +ve feedback for more ADP release. Agonist
hinding causes intracellular protein phosphorylation cascade => degranulation, including dense body content
release of Ca™, required for coagulation cascade. Platelet activation causes appearance of negatively charged
phospholiplds on surface == bind Ca, eritical nucleation sites for assembly of coagulation factor complexes.
2.4, TxA2 amplifies platelet aggregation => leads to formation of primary haemostatic plug.
2.5, Aggregation reversible at this stage but not after next stage of stabilization via coagulation cascade with formation
af thrombin.
2010.2.4
1.  What is the aeticlogy of | L1. Chronic blood loss — GIT, menorrhagia :
Question 4.4 Fe deficiency anasmia? 1.2, Increased requirement — pregnancy Bold + 1
1.3. Dietary deficlency —vegetarians
Iron Deficlency 1.4. Impaired absorption - celiac
Anaemia
2. What are the laboratory | 2.
findings in Fe deficiency 2.1. Microcytic hypochromic anaemia (low Hb) 2. Bold+3
anaemia? 22, low 5. Felevels
2.3, Low 5. Ferritin levels (correlates well with body iron stores)
2.4. High TIBC (high transferrin levels)
2.5, Low Transferrin saturation levels
EN
3. What are the clinical 3. At least §
features of Fe deficiency | 3.1. General - pallor, weakness, lethargy, fatigue, SOBOE, angina from 2
anaemia? 3.2, Features of blood loss — GI, mencrrhagia groups
3.3. Specific features — kollonychia, alopecia, glossitis, pica
2010.1.2
Question 3: 1. What is the coagulation cascade? ““The eoagubation cascade is essentially 2 series of conversions of inactive pro- Serles of reactions 1
{é:f;;um enzymes to activated enzymes, culminating in the formation of thrombin which Fibrin formed

then converts the soluble plasma proteis fibrincgen into the insoluble fbrillar
protein fibrin”

2. What mechanisms restrict the activity of the

coagulation cascade.

Frompis;
Hew is fibrin broken down?

A. Restriction of factor activation o sites of exposed phospholipids

B, Three types of natural anticoaguiants
L. Antithrombins (e g AT3)
- Inhibit the activity of thrombin & other serine proteases (IXa, Xa, Xla, Xilz)
- AT3 ectiveted by binding to heparin Jike molecules on endothelium — wility
heparin in thrombosis
L Proteins C & S
= Vit K dependant proteins cheracierised by ability to inactivare factors Va and
Villa,
3. Plasmin (fibrinolytic system) Plasminogen to plasmin by facior XIT dependant
pathway or 2 groups of plasminogen activators (PA) u-PA or t-PA
Breaks down fibrin & interferes with polymerisation
= Resulting fibrin split products (fibrin degradation preducts) also act as weslk
aniicoagulants
Endothelial cells moduiate the coagulation / anticoegulation cascade balance by
releasing PAT

- block fibrinolvsis by inhibiting t-PA binding o fbrin
4. Tissue factor Pathway Inhibitor (TFPI)

Flasmin = 1 other

Description of plasmin action

2010.1.3

Cruestion 5:

Haemolytic anaemia

1. Classify haemaolytic anaemias

- Intravescularfextravescular
Or

= exirinsic/intrinsic o the RBC.
O

| One classiffestion,

intravascular haemolysis?

of haem groups in mononoclear phsgog:_v!e sysiem

- Haemosiderinuriz and renal bacmosiderosis

- Decreased serum haptoglobin due binding with free Hb and then
cleared by mopophag system.

- Free Hb oxidized to metHb

- Reticuboeytosis

« hereditary/acquired
2. Deseribe the common features of haesmolytic Features: ®  premiture RBC destruction and one
anaemias. = *Decreased REC life span{= 120/7) dus to premature destruction other feature
- " enythropoietn and eryiiropoiesis
Accumulation of products of Hb cassbolism
reticuloeviogis
3. Give some important causes of intravascular Intravascular . 204
haemolysis. - Mechanical injury: cardiac vaives, microengiopathic. repetitive physical
frauma
- Complement fixation: ABC incompatible blood transfision
Prompt for examples P on P
P o - Intracellular parasites; malaria
- Exogenous toxins: clostridia
I requeired - *Harmoglobinacmia * Ibaemin and hyperbilirabinaemia to pass
- Haemogiobinaria and one other
4. Apart from anzemia what are the results/manifestations of - *Unconjugated hyperbilirabi jaundice) from catabolism OR3of7




2009.2

What major clinical disorders are
associated with DIC ?
(same words as table)

DIC

Most common are obstetric complications, malignancy, sepsis and major
trauma

Obstetrie: abruptio, retained dead fetus, amniotic fluid embolism, septic
abortion.

Infections: (G-ve sepsis. meningococeus, malaria, rickettsia, histoplasmosis,
aspergillosis
Neoplasia: pancreas, prostate. lung, stomach.

Massive tissue injury: trauma, burns, surgery.

Miscellaneous: snakebite, shock, heat stroke, vasculitis, liver disease,
leukaemia.

3of5
groups and
an example
of each.

What is the pathogenesis of DIC?

2 major mechanisms ) ‘ - .
- release of tissue factor or thromboplastic substanees into the circulation,

shift towards pro-coagulation, extrinsic pathway _
- widespread injury to epithelial cells, causing release of tissue factor,
platelet aggregation, intri nsic coag pathway

Both
mechanisms
io pass

What are the consequences of DIC?

2009.2

- widespread deposition of fibrin ]
leads to ischaemia and haemolytic anaemia
- hemorrhagic diathesis (consumptive wagulopath?f} ) )
from consumption plateletsiclotting factors & activation plasminogen

Question 2:
Normal
Haemostasis

a) In the normal coagulation

factor X is activated?

cascade, what happens after

Prompt: tell candidate factor X is where
the intrinsic and extrinsic pathways join.

1. Conversion of Prothrombin { II ) to
Thrombin ( Ila ) requiring Caleium { Ca ) and
activated factor V { Va ) as cofactors. Occurs
on surface of damaged endothelium or
activated platelets

2. 1la catalyses fibrinogen ( I ) to fibrin ( Ia)
in presence of Ca

3. 1la catalyses factor XIII to Xlilla in presence of
Ca leading to cross-linking of fibrin

Bold essential to pass

b) Describe the process of normal
fibrinolysis.

1. Plasmin is produced from circulating
plasma protein plasminogen, either by factor
X1la - dependent pathway, or by plasminogen
activators. { PA, see 2. below )

Bold essential

2. Plasmin breaks down fibrin to FSPs, (eg D-
dimer) and disrupts polymerisation

3. a) t-PA from endothelial cells most important
PA, and most active when attached to fibrin
b) Urokinase — like TPA ( u-TPA ) circulating
protein

4. Free plasmin inactivated by alpha 2 plasmin
inhibitor

2009.1

Question 2: | Describe the formation of a primary
in haemostasis |

Raole of platelets | haemostatic plug after vascular injury

| How does this then become the
secondary haemtostatic plug?

1.Circulating platelets exposed to extracellular matrix (esp collagen)
resulting in adhesion via vWf/Gplb/V/IX,

2. Activation — a)Secretion of granule contents (esp Ca™ and ADP
from dense granules) and b)expression phospholipids with platelet
thromboxane A. leads to

3. Aggregation = primary haemostatic plug (reversible process)

Need 3/3 bold
Prompt:

af injury?

1. Thrombin binds to platelet with ADP/TxAZ2 - increased
aggregation

2. Platelet contraction occurs {"viscous metamorphosis") =
secondary haemostatic plug

3. Fibrin formation locks platelets into clot (irreversible process)

Need 2/3 bold

What is the role of platelets at the site




2009.2

Question 1:

Embolism

embolism?

What conditions predispose to the
development of pulmonary thrombo- I

Hypercoagulable States:

Primary- factor V Leiden, prohtrombin

20210 A, hyperhomocysteinaemia,

antiphospholipid syndrome

2. Secondary — obesity, recent surgery,

cancer, oral contraceptive pill, pregnancy

Other underlying medical conditions - hip

fracture, immobilization, cardiac disease, central

venous [ines

Simple list of 6 = straight pass

Better pass with bold groups
and examples of each

Question 2

What are the potential clinical sequelae
of pulmonary thrombo-embolism?

Relates to size and number of emboli and overall
status of cardiovascular system

1. Asymptomatic

2. Sudden death

3. Large PE —chest pain, dyspnoea, shock

4, Small PE-transient chest pain, cough and in
predisposed individuals pulmonary infarct causing
tachycardia, tachypnea, haemoptysis, fever.pleural
rub.

5. Pulmonary hypertension

Any 3 to pass

Question 3:

pulmonary embolism?

What are the non-thrombotic types of

1. Air

2. Bone marrow or Fat
3. Amniotic fluid

4. Tumour

5. Foreign bodies

3 1o pass

2009.1

von
Willebrand
Disease

Question 4:

What are the haematological and
clinical effects of von Willebrand
disease?

Describe the types of von Willebrand
Disease

Haem: Increased bleeding time with normal platelets
Increased PT time (Types 1 & 3)
Decreased Ristocetin cofactor activity
Spontaneous bleeding from mucous
Increased bleeding from wounds
Menorrhagia

Bleeding into joints rare except in Type 3

Clin:

membranes

1. Type 1 and Type 3 associated with decreased circulating vWF. Type
1 most commen (70%), autosomal dominant and usually mild. Type 3
autosomal recessive and severe

2. Type 2 has defective vWF, autosomnal dominant. mild severity and
25% of cases.

H

Need 3/4

Need 23

2009.1

Question 1:
Thrombuosis

What factors lead to formation of a
thrombus?

1. Endothelial injury: dominant influence, by itself can lead to
thrombosis, especially in high flow circulation (e.g. arterial circulation;
cardiac chambers). Any alteration in dynamic balance of pro- and anti-
thrombaotic effects of endothelium can influence clotting

2. Stasis or turbulence: Turbulence contributes to thrombosis by
causing endothelial injury or dysfunction, and local pockets of stasis.
Disrupts laminar flow and bring platelets into contact with endothelium;
prevents dilution of clotting factors by fresh flowing blood; retards
inflow of clotting factor inhibitors. Stasis is a major factor in
development of venous thrombi.

3. Blood hypercoagulability: Less frequent. Any afteration of the
coagulation pathways that predisposes to thrombosis. Primary: Genetic
mutations (e.g. Factor V gene; prothrombin gene); genetic deficiencies
(e.g. antithrombin I11; protein C; protein §) Secondary (acquired):
High risk for thrombosis (prolonged bed rest; immobilisation: ML; AF;
tissue damage: cancer; DIC; HITS; APLA); lower risk (cardiomyopathy;
nephritic syndrome; hyperestrogenic states / pregnancy; OCP use; sickle
cell anaemia; smoking)

All three plus brief description to
pass

Prompt:
What is Virchow's triad?




2009.1

Question 1:

Assuming a patient survives the immediate
effects. what is the fate of the thrombus itself?

Some combination of the following four events:
|.Propagation (accumulates more platelets and fibrin,
eventually leading to vessel occlusion); 2. Embulisation
(dislodges and travels to other sites); 3. Dissolution
(remaoval by fibrinolytic activity); and 4. organisation
{inflammation leading to fibrosis) and recanalisation
(vascular flow re-established or thrombus incorporated into a
thickened vascular wall)

3 out of four to pass

2008.1

Q3.

Sickle cell disease

What is sickle cell disease?

Hereditary haemoglobinopathy

An abnormal
haemoglobin HbS is
formed because of a
point mutation in the
beta globin chain

{Generally heterozygous (about 40% HbS) is asymptomatic
unless severe hypoxia.

Homozygous most haemoglobin is HbS — leads to alteration of
the Hb when deoxygenated — sickling (morphological
alteration), as well as red cell membrane changes)

Pass criteria: Must
state it is an abnormal
haemoglobin.

What are the major clinical features of

1.Haemolytic anaemia

Pass criteria; 2

sickle cell disease? {anaemia, reticulocytosis, hyperbilirubinaemia) minimum
2.Vaso- occlusive complications/crises
3. Splenomegaly/dysfunction
Prone to infections esp pneumococcus/haemophilus

What are the major precipitants for a 1.hypoxia 2of3

sickle cell erisis in a prone individual? 2. dehydration Optional depending
3. Drop in pH on time

2008.1
What clinical conditions may cause fat 1. (Microscopic) fat globules travelling in the circulation. Pass criteria: 2 to
Q2. Embolism embolism? 2. Long bone # pass.

3

. Soft tissue trauma/burns —rare
. Very common with severe skeletal injury but rarely (<10%)
of clinical significance

£

What is the pathogenesis of fat embolism
syndrome?

1. Mechanical obstruction of microvasculature {lungs &
brain): fal globules/aggregated platelet and RBCs.

2. Biochemical injury: FFAs from fat globules > endothelial
injury, platelet activation & mediator release.

Main 2 points to pass

What are the potential clinical sequelae of
fat embolism?

|. Asymptomatic {Majority)

2. Neurological: altered LOC.

3. Pulmonary: Inc RR, SOB, hypoxia.
4. Haem: thromboeytopenia & anaemia.

2/4 to pass




2008.1

Q5. Disseminated
intravascular
coagulation

What is Disseminated Intravascular
Coagulation?

1 Intravascular activation of the coagulation sequence by a
variety of processes and clinical conditions

2 resultant formation of micro-thrombi throughout the
circulation, often uneven in distribution

3 consumption of platelets, fibrin & coagulation factors

4 coagulopathy secondary to loss of platelets, fibrin &
coagulation factors

5 activation of fibrinolytic mechanisms aggravates
haemorrhagic potential

6 clinical picture of tissueforgan hypoxia/infarclion as well as
haemorrhage

T microangiopathic haemolytic anaemia (MAH) secondary to
intravascular fibrin traumatising RBC

Pass criteria; 4 from 7
Prompt: In broad
terms what occurs in
DIC?

List the major clinical disorders
associated with DIC.

1.0Obstetric:
a. Abruption
b. Retained dead fetus
¢. Septic abortion
d. Amniotic fluid embolus

e. Toxaemia
2 Infection/Sepsis
a.  Meningocoecaemia

b. Malaria

¢.  Gram negative sepsis
d.  Aspergillosis

e Histoplasmosis

3. Neoplasm
a. Ca pancreas, prostate, lung & stomach
b. Acute promyelocytic leukaemia

4 Trauma
a.  Major diffuse
b. Bums
c. Extensive surgery
e. Others
a. Liver disease
b. Heat stroke
c. Shock
d. Snakebite
e AAA

Pass criteria: suggest
need two from at least
4 groups

What are the major mechanisms which
trigger Disseminated Intravascular
Coagulation?

Pathological activation of the extrinsic and/or intrinsic
coagulation pathways. OR impairment of clot-inhibition
(RARE)

|. Release of tissue factor or thromboplastic substances into
the circulation (placental origin in obstetric disorders; mucus
from adenocarcinoma; endotoxins in gram negative sepsis)
2. Widespread / diffuse injury to endothelial cells (TNF is
extremely important mediator), seen with heat stroke, burns,
diffuse trauma, meningococcal & rickettsial infection

Underlined processes
essential




