
Case 7:

49 yr old lady complains of painful swelling and hotness of her L 
leg following coming back from visiting her relatives in USA. She 
had repeated attacks of cough with hemoptysis and shortness 
of breath. P/E
Duplex Us: DVT common femoral vein with  

PE DVT

Chronic Myeloproliferative Disorders (VTE)
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Case 10 investigation & Diagnosis



A- PREVENTABLE
B- LIFE THREATENING
C- LONG TERM COMPLICATIONS
D- COMMON
E- COSTLY

Importance of VTE 
(DVT/PE)



THROMBOSIS
A multifactortial 

accident
Hyperlipidaemia

Hypertension

Diabetes

Smoking

Age
Pregnancy

Cancer
Antiphospholipid syndrome

Congenital
Thrombophilia

HIT

Acute
infection

Others

VTE is a multifactorial and often
silent disease





Important Genetic Factors

1‐ Protein C defeiciency
2‐ Protein S deficiency
3‐ ATIII deficiency
4‐ Factor  V Leiden mutation
5‐ Prothrombin (factor II) mutation



Combined risk factors (inherited + 
acquired) are key to high risk for VTE

Absolute risk 1 per 16,000/yr healthy premenopausal women



Risk Factors for VTE

Stasis
Age > 40
Immobility
CHF
Stroke
Paralysis
Spinal Cord 

injury
Hyperviscosity
Polycythemia
Severe COPD
Anesthesia
Obesity
Varicose Veins

Hypercoagulability
Cancer
High estrogen states
Inflammatory Bowel
Nephrotic Syndrome
Sepsis
Smoking
Pregnancy
Thrombophilia

Endothelial Endothelial 
DamageDamage
SurgerySurgery
Prior VTEPrior VTE
Central linesCentral lines
TraumaTrauma
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Most hospitalized patients have 

at least one risk factor fo
r VTE
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ICOPER: CUMULATIVE
MORTALITY AFTER DIAGNOSIS





Pulmonary 
Hypertension

5 %

PE
30 %

DVT

Death

3 %

3Hirsh J & Hoak J. Circulation 1996;93:2212-45
4Peng et al. NEJM 2004;350:2257-64

Post-thrombotic 
Syndrome 

40 %  

The Burden of  Venous Thrombo Embolism

1Brandjes DP et al. Lancet 1997;349:759-62
2Kahn SR et al. Arch Intern Med. 2004 Jan 12;164(1):17-26.



Post DVT Syndrome/ V.StasisPost DVT Syndrome/ V.Stasis



Thromboprophylaxis reduces 
the burden of VTE

Hirsh J, Hoak J. Circulation. 1996;93:2212-45.

Prophylaxis

Asymptomatic DVT

Death

PE

Post-thrombotic syndrome

Symptomatic DVT

Pulmonary 
hypertension



Risk Assessment for VTE

Identifying atIdentifying at--risk patientrisk patient

Counselling atCounselling at--risk patientrisk patient

PrescribingPrescribing
thromboprophylaxisthromboprophylaxis





Venous thromboembolismVenous thromboembolismVenous thromboembolism

MAIN OBJECTIVES OF TREATMENT

•• Reduction of fatality
•• Prevention of recurrence
•• Prevention of late sequelae



PULMONARY EMBOLISM  and DVT 
TREATMENT

PULMONARY EMBOLISM  and DVT PULMONARY EMBOLISM  and DVT 
TREATMENTTREATMENT

INITIALINITIAL

Thrombolytic treatment
Heparin (UFH or LMWH)
Oral anticoagulant therapy (OAT) and new   

antithrombotics

LONG LONG --TERMTERM

OAT and new antithrombotics
LMWH

HOMEHOME
OAT and new antithrombotics
LMWH



TREATMENT OF VTE
*HEPARIN(UFH)??:80u/kg loading>18u/kg/hr 
PTT 1.5-2.5

OR
*HEPARIN(LMW):
1mg/kgx2 enoxaparin
175u/kgx1 tinzaparin

*WARFARIN: start with 5mgx1 keep INR 2-3 
OVERLAP HEPARIN+WARFARIN
* OR NEW ORAL ANTICOAGULANTS





VTE:OTHER TREATMENT MODALITIES

*THROMBOLYTIC THERAPY
* V.Thrombectomy
* IVC Filters
*Pulmonary embolectomy
*Post DVT syndrome



Heparin Preparations Used Clinically

Molecular Weight
3000 6000 9000 12000 15000 18000 21000

Factor Xa inhibition (>5 monosaccharide units)

Unfractionated
Heparin

LMW
HeparinPenta

Thrombin inhibition (>18 monosaccharide units)



Warfarin

Pharmacokinetics

Plasma concentration peaks 2-8 h after an oral dose
99% bound to plasma proteins (albumin)
Half-life in plasma ~25-60 h

Inhibits biosynthesis of vitamin K-dependent zymogens 
(delayed onset of action)

Prothrombin(II)
Factor VII
Factor IX
Factor X

Protein C
Protein S

procoagulant

anticoagulant



Clearance of Vitamin K-dependent Proteins
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Complications of Warfarin Therapy

Bleeding

Birth defects and abortion

Contraindicated during pregnancy

Skin necrosis
Microvascular thrombosis
In patients with heterozygous 
protein C or S deficiency if a high initial 
dose is used or heparin overlap is 
inadequate



Fibrinogen Fibrin

Thrombin

Common Pathway

Xa

Prothrombin
FII

Clot

Xa 
Blocker

Apixaban
Rivaroxaban

Dabigatran

New Oral 
Anticoagulants



NOAC indications include:
�Reduces risk of stroke in non-

valvular atrial fibrillation 

�Prevention of VTE following hip 
or knee replacement

�Treatment and ongoing 
prevention of VTE
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Contraindications to NOAC 
therapy include:

� Renal impairment
� a reduced dose may be used in moderate renal impairment, 

depending on renal function, NOAC and indication

� Disorders of haemostasis

� Clinically significant active bleeding

� Prosthetic heart valve

� Liver disease

� Pregnant and breastfeeding women

� Children under 18 years

29



NOAC adverse effects

30

Dabigatran Apixaban Rivaroxaban

Common bleeding
anaemia
nausea
dyspepsia
gastritis
abdominal pain

bleeding
anaemia
dyspepsia
GI bleeding

bleeding
anaemia
peripheral 
oedema itch, skin 
blisters
muscle spasm

Infrequent increased liver 
enzymes 

thrombocytopenia 
increased liver 
enzymes 

increased liver 
enzymes 

Rare allergic reactions allergic reactions allergic reactions



Case 8
50 yr old man complains for several weeks of hotness in his face, 
itching and severe acute pain in his big toe.Hb 19, WBC 17k, 
Platelets 500K, Serum Uric acid 12mg/dl, Po2 Saturation 95%, 
serum erythropoeitin  10 mU/ml. JakII Mutation +.
Diagnosis: polycythemia rubra vera with acute gouty arthritis.



Myeloid Malignancies

1‐ CML
2‐ AML
3‐ CMPN or disorders:
PRV
ET
MF



Myeloproliferative Neoplasms

Common features
– Specific clincopathologic criteria for diagnosis and distinct 

diseases, have common features
– Increased number of one or more myeloid cells
– splenomegaly
– Hypercatabolism: wt loss, gout
– Clonal marrow hyperplasia without dysplasia
– Predisposition to evolve

• Generalized pruritus (after bathing)

• Unusual thrombosis (e.g., Budd‐Chiari syndrome)



Bone marrow stem cell
Clonal abnormality

Granulocyte 
precursors

Red cell 
precursors

Megakaryocytes Reactive 
fibrosis

Essential
thrombocytosis

(ET)

Polycythaemia 
rubra vera

(PRV)

Myelofibrosis

AML

Chronic myeloid 
leukemia

70%
10% 10%

30%





Janus Kinase 2 (JAK2-V617F) 
� Gain-of-function mutation is present in 

� ~95% of cases of PV 
� 23-57% of cases of ET 
� 43-57% of cases of MF





Polycythemia Vera Diagnostic Criteria

Table 4. WHO diagnostic  criteria for P-vera
Major Criteria

1. Elevated RBC mass > 25% above mean normal predicted value or
hemoglobin > 18.5 gm/dL (male) or 16.5 gm/dL (female)

2. Presence of JAK2 V617F
Minor Criteria

1. BM trilineage myeloproliferation
2. Low serum erythropoietin levels
3. Endogenous erythroid colony formation

Diagnosis requires both major criteria or one major and two minor criteria





Essential Thrombocythemia: Diagnostic 
Criteria

• Platelet count ≥ 450,000

• JAK2 V617F+ OR   no evidence of reactive thrombocytosis

• Not meeting WHO criteria for other MPNs (e.g PV, CML)

• Megakaryocyte proliferation with large and mature 
morphology; no or little granulocyte or erythroid proliferation

‐ ALL FOUR CRITERIA ARE “REQUIRED”





Essential Thrombocythemia 

¾ Bone marrow: Hypercellularity with marked 
megakaryocytic hyperplasia



Ruxolitinib in the treatment of MPN

Selective JAK I & II inhibitor
Second line after hydroxyurea
Offers improvement of systemic symptoms, 
trx requirements.
No survival benefit as yet


