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The clotting pathway



Clotting Pathway



Hemophilia
Bleeding disorder: 

– Deficient or inactive clotting 
factor (VIII or IX)=>Delayed 
blood coagulation=> results in 
prolonged bleeding, oozing, 
seepage into body tissue or 
spaces

– Affects 1 in 10 000 males 
worldwide

– X-linked recessive inheritance



X‐linked inheritance

Inherited hemophilia A and B are passed in an X‐linked recessive pattern
One third of patient with hemophilia, no family history of the disorder



Inheritance: X‐linked recessive



The Royal disease



Hemophilia

• .

Hemophilia A
• known as classic hemophilia
Occurs about 1/5000 males worldwide
Results from a mutation in the Factor 8 (F8) gene on the X‐chromosome. 
More than 1,300 alterations in the F8 gene have been identified

Hemophilia B
Known as Christmas disease
Occurs in about 1/20,000 males worldwide.
Results from a mutation in the Factor 9 (F9) gene on the X‐chromosome. 
Mutations in F9 can affect the quantity and quality of factor IX 

AcqIUred hemophilia :

rare and severe bleeding disorder that unexpectedly occurs in about 1 per million people per 
year. 
Caused by antibodies which inhibit the action of clotting factors, usualy F8 or F9. 
50% : cause of antibody synthesis unknown. 
50% : pregnancy, autoimmune or collagen vascular disorders, malignancy, drugs, respiratory 
disorders and infections. 



Clinical manifestations
• Spontaneous bleeding 

(epistaxis)
• Hemarthrosis(tingling  and 

bubbly sensation, pain, 
swelling, reduce mobility, 
increase temp)

• Deep tissue 
hemorrhage/hematoma

• Ecchymosis(large)
• Hematuria+, renal colic, post‐

circumcision bleeding
• Oral mucosal hemorrage, 

excessive bleeding with 
routine dental procedures







Complications of Hemophilia

Musculoskeletal 
complications:
• Acute Synovitis=>chronic 
synovitis

• Chonic hemophilic
arthropathy

• Compartment syndrome(e.g
Volkmann syndrome)

Inhibitors
Transfusion related infection



Diagnosis

• Coagulation screening tests: 
– platelet count
– Platelet function analysis
– Activated partial thromboplastin time(aPTT)
– Prothrombin Time(PT)

• Factor assays



Clinical severity



Situation in 



Statistics

• 2014: Most common bleeding disorder is
Hemophilia A (Factor VIII Deficiency) with 25
adults and 13 children making a total of 38
cases.

• 2015: Most common bleeding disorder is
Hemophilia A (Factor VIII Deficiency) with 39
adults and 6 children and 4 with age not
specified making a total of 49 cases.



Hemophilia population

2014 2015

Factor deficit No. patients Percentage No. Patients Percentage

Hemophilia A 38(23, 5, 10) 82.6 49(25,11,13) 77.8

Hemophilia B 4 (all severe) 8.7 9(5,3,1) 14.3

Factor VII 3 (all severe) 6.5 3(all severe) 4.8

Factor X 1(severe) 2.2 1(severe) 1.6

Factor XI 0 0.0 1(mild) 1.6

Total 46 100 63 100
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Type of factor deficiency and Severity
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Treatment



Hospitalisation

• Head Injury
• Trauma spine
• Trauma Abdomen
• RTA, even 
• Abdominal pain
• GI bleed
• Hemarthrosis (hip, painful)
• Hematoma (psoas, at risk sites)



Treatment 

• Emergency!!!
• Adjunctive treatment
• Clotting factor therapy: prophylaxis(decrease 
bleeding episodes and arthropathy) and on 
demand

• Plasma versus recombinant factor 
replacement



Adjunctive Treatment
• RICE
• Analgesia: OMS 1, 2, 3 
(Depend on severity of 
pain)

• Avoid Aspirin/NSAIDS 
versus COX 2 inhibitors 
(etoricoxib)

• Avoid intramuscular 
injections

• Physiotherapy+++



Adjunctive Treatment
Desmopressine (DDAVP)

• Mild or Moderate
Hemophilia A
• Not before 2 yrs old
• 0.3 µg/Kg SC or IV
• FlIUd restriction
• OCTIM 1 spray<50 kg, 
2>50 kg
• Beware of Tachyphylaxis

Tranexamic acid

• Antifibrinolytic agent
• Mucosal surfaces(mouth, 

gum, teeth, GI bleed)
• CI in cases hematuria
• 20mg/kg children, 2‐4g /day 

in adults in 2‐3 divided 
doses



Advances in Treatment



Advances in Treatment

Source: W. Schramm; Thrombosis research, 2014





Prophylactic Treatment

• Factor VIII: 
– Half‐life:8‐10 hrs
– 20‐30IU/kg thrice weekly
– E.g 50kg: 1000 IU‐1500IU thrice weekly

• Factor IX:
– Half‐life: 18‐24 hrs
– 30‐40IU/kg twice weekly
– E.g: 1500‐2000 IU twice weekly



On Demand: Clotting Factor Therapy

– Factor concentrate: 
• Factor VIII: Dose= desired level (%)* weight (kg) * 0.5 
• Factor IX: Dose= desired level (%)* weight (kg) 
• plasma concentrate or recombinant

– Activated prothrombin complexe concentrate (FEIBA)
– Activated Factor VII



Clinical situation: Hemarthrosis

• 20‐30IU/kg FVIII
• 20‐40IU/kg FIX
• Only one injection if treated early(home 
therapy)

• Re‐evaluate and repeat 12 and 24 hrs later
• Recurrent episodes: consider prophylaxis



Clinical Situation: Deep Hematoma

• Volkmann, psoitis, retroperitoneal bleed..
• First day:

– FVIII: 50IU/kg 3 x day
– FIX: 80 IU/kg x 2 day

• Aim: keep factor assay> 50%
• REST and Immobilsation
• Physiotherapy
• DO NOT EVACUATE HEMATOMA



Clinical Situation: Head Injury

• Immediately:
– FVIII: 50IU/kg or  FIX: 80 IU/kg 
– only then CT Scan Brain 

• then 2‐3 injection/day 
• Aim: factor assay>80 %
• Neurosurgery: Factor assay> 80% 1 week then 
>50%  next 2 weeks



Clinical situation: Acute Abdomen

• Immediately: 
– FVIII: 50IU/kg or  FIX: 80 IU/kg 
– only then USG Abdo

• In case of hematoma: 2‐3 injection/day 
• Aim: Factor assay> 80% 1 week then >50%  
next 2 weeks

• If USG Abdo normal, seek advise from surgeon



Clinical Situation: GI bleed

• Immediately
– FVIII: 50IU/kg or  FIX: 80 IU/kg 
– 2‐3 injection/day 

• Factor assay> 80% 1 week then >50%  next 2 
weeks

• Tranexamic acid 10‐15 days(20mg/kg children, 
2‐4 g adult)

• Hb, Cause!!!



Clinical situation: Hematuria

• Bed rest
• Oral fluid++ if no pain, restriction in case of 
pain

• Anti spamodic drugs
• FVIII or FIX 20IU/kg if hematuria persists
• CI: antifibrinolytic agent 
• Cause: MSU, Echo..



Clinical situation

• Epistaxis: Exacyl 5‐8days, absorbable ribbon, 
30IU/kg FVIII or 40IU/kg FIX

• Oral cavity bleed(injury or milk tooth): mouth 
wash, pack with gauze soaked in exacyl, cold 
semi‐liquid food 3‐4 days,  Exacyl 5‐10 days, 
>24 hrs bleed: 20‐30IU FVIII or 30‐40IU FIX, 
crust: 4‐7 days









Do’s of hemophilia

• Always correct the coagulation profile(factor 
replacement) prior to investigations(x‐ray, echo, 
..)

• Always transfuse factor in RTA or severe Trauma 
(Brain/skull/Abdomen/Spine)

• Always transfuse factor prior to invasive 
procedures(suture, LP, tapping, endoscopie..)

• Always apply pressure (10 mins) at site of 
puncture and compression dressing (few hours)



Don’ts of Hemophilia

• Do not make patient wait
• Do not prescribe:

– No invasive procedure apart from venepuncture 
prior to clotting factor therapy

– No IM
– Rectal temperature
– Aspirin/ NSAIDS
– Tight circular compression



Inhibitors
• IgG antibodies that neutralize clotting factors.
• Arise in repsonse to replacement therapy
• Incidence: 30% Hemophilia A and 5% Hemophilia B
• More frequently encountered in persons with severe hemophilia
• Often seen in conjunction with intensive FVIII exposure with surgery
• In severe hemophilia: inhibitors do not change the site, frequency, or severity of 

bleeding
• In moderate or mild hemophilia: neutralize endogenously synthesized FVIII=> 

severe 
• Investigated: Inhibitor testing (periodic)
• Low responding inhibitor:  < 5 BU/ml, High responding inhibitor  ≥ 5 BU/ml

– UK guidelines: every 5th exposure day, or every 3 months, until the 20th 
exposure then every 6‐12 months thereafter. 

– before any surgical procedure (including dental work) 
– Clinical response to infused coagulation factor concentrate is unexpectedly 

poor.



INHIBITOR STATUS in Mauritius

• Development of inhibitors makes the 
management of hemophilia difficult and 
requires far more factor concentrates. 

• One patient screened so far is found to have 
inhibitors to factor VIII



Bypass agents and other treatment
• Recombinant Factor VIIa (Novoseven)

– 90µg every 2‐3 hours or 270µg/injection 
• Activated prothrombin complex concentrates(aPCC) 

(FEIBA): 
– 80IU/kg 2‐3/day
– Max: 200IU/kg
– Perfusion rate: 2u/kg/min

• Immune Tolerance (eradicate antibody): 50‐200IU/kg daily 
12‐24 months

• Non‐Human Factors(porcin)=> no/limited cross‐reactivity 
with anti‐human antibody;  no porcin factor but 
recombinant porcin clinical trials

• Immunosuppressants



Bypass therapy

• Safe and effective 
• inferior to replacement therapy

– thrombotic events increase
– more costly
– no validated and widely available methods to 
monitor bypass agents to guide clinicians



Transfusion–related infection

• Emergence and transmission of HIV, HBV and 
HCV through clotting factor products resulted 
in high mortality of people with hemophilia in 
the 1980s and early 1990s 

• Many studies conducted all over the world 
indicate that HIV, HBV, and HCV transmission 
through factor concentrate has been almost 
completely eliminated. 



Tranfusion‐related infection in 
Mauritius

• HIV/HCV/HBV STATUS
• Patients in 2011 tested for HIV, Hepatitis B and 
Hepatitis C. 

• 8 patients tested positive for hepatitis C .
• HIV and Hepatitis B screening was negative in 
all.



Availability of factor concentrates

• Factor VIII,FIX, FVII and FX available in 
hospitals

• 2014 - 1,510,000 units of VIII at unit price 
of Rs 9198 and 1,27,000units of IX at unit 
price of Rs 10956

• Treatment protocols developed and 
distributed





Issues to consider in local context
• Hemophilia Register ?? established after ethical 
clearance from MOH and QL in 2010

• Patient baseline profiling was done which included 
following  information 
– Name
– DOB/Age
– Gender
– Address
– Bleeding Disorder Type
– Baseline factor Activity
– HIV,HBV and HCV status.
– Inhibitor status



Patient follow up

• ?? regular follow up
• No hemophilia clinics
• No comprehensive hemophilia treatment 
center



• Hemophilia Register
• Capacity building

– Laboratory diagnosis
– Clinical management 

• Management of factor procurement
• Nursing/physiotherapy/psychosocial aspects
• Diagnosing carriers and genetic counselling
• Treatment

– Prophylaxis Vs Episodic
– Prophylaxis : ?Who ? Dosages ?Frequency?Follow up



HOME THERAPY

• Reduction in clinic visits by 400%, easing the 
burden on public health facilities.

• Increase lifespan and quality of life for people 
with hemophilia.

• Optimal use of expensive replacement therapy 
decreases the cost of treating specific 
bleeding episodes



The cost of NOT providing patients 
with home therapy:

• Increased absenteeism and reduced productivity in the workplace 
for patients and caregivers;

• Increased unemployment and financial burden on families if the 
person cannot work; 

• Increased costs to employers 
• Increased risk of severe complications due to delayed treatment of 

bleeds, which may necessitate hospitalization, surgery, and other 
interventions 

• Decrease in school attendance and resultant educational and social 
gaps; possibility of not completing education leading to diminished 
employment options and financial impact. 

• Decrease in quality of life for families: more frequent emergency 
hospital visits which disrupt family life, causing frictions and 
stresses which become additional hardships to families already 
burdened with medical issues



THANK YOU FOR YOUR ATTENTION









Physical activities 


