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A PRACTICAL APPROACH TO THE PERI-OPERATIVE  
MANAGEMENT OF HAEMOPHILIA 

“If you prick us do we not bleed…incessantly?” 
 
 
INTRODUCTION 
 
 
HISTORY  
 
Haemophilia is an ancient disease. It’s first mention can be dated back to the 2nd century.  
The Talmud, a collection of Jewish religious writings on traditions and law, mentioned a 
bleeding problem that affected boys. From the 2nd century AD, it stated that baby boys did 
not have to be circumcised if two of their brothers had previously died from the procedure. 

[1]  
In the 10th century, Abulcasis an Arabian physician, described families whose male relatives 
died from uncontrolled bleeding after trauma. 
 
In 1803, Dr JC Otto was the first to publish an article recognizing that a haemorrhagic 
bleeding disorder affected men and ran in certain families. He was able to trace it back to a 
female ancestor living in New Hampshire in 1720. [2]  
In 1813, John Hay published a paper in the New England Journal of Medicine proposing 
that affected men could pass the trait for a bleeding disorder to their unaffected daughters.  
 
In the 19th-20th centuries haemophilia affected the royal families of England, Russia Spain 
and Germany. Queen Victoria of England is believed to be the carrier of haemophilia B, and 
she ruled from 1837-1901. She had 9 children, 3 of which had haemophilia. [2] Her son 
Leopold died of haemorrhage after a fall in his 30’s. Her daughters Beatrice and Alice who 
were carriers passed it on to their several children.  
One of Alice’s daughters, Alix, married Tsar Nicholas of Russia. They had a son named 
Alexei, who was also afflicted with haemophilia.  
 
The family sought help from Gregory Rasputin, the Russian faith healer. He identified that 
certain medications made the bleeding worse. The family’s entanglement with Rasputin 
sparked a lot of political unrest and the family was tragically assassinated during the 
Bolshevik Revolution. 
 
Haemophilia was carried by three generations of royal families after Queen Victoria, and 
then disappeared. 
 
The table below shows the strides made in the treatment of haemophilia. Today, patients 
are living longer, and with gene therapy, there are hopes of a cure in the near future. 
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Brown& Green. Nature reviews Drug Discovery volume17, pages 541-542(2018) 
Diagram 1: Evolution of haemophilia 
 
 
 
CLASSIFICATION AND OVERVIEW 
 
Haemophilia is a bleeding disorder caused by the deficiency of the coagulation factors VIII, 
IX, or XI. This disorder can be either inherited or acquired.  
  
 

Table 1: TYPES OF HAEMOPHILIA 
HAEMOPHILIA A HAEMOPHILIA B HAEMOPHILIA C 

Coagulation factor VIII 
deficiency.  

Caused by a deficiency of 
coagulation factor IX  

 factor XI deficiency  

Is the most common of the 3 Is less common It is very rare in south African 
population. 

With a 24.6 /10000 male 
birth in SA population 

5.0/100,000 male births. Has a higher prevalence in 
Ashkenazi Jews. 

  Therefore, will not to be 
considered further in this 
booklet. 

 
 
The estimates in the table are of 2019 population of 58,558,270. 
Out of the approximately 12438 expected, only +1967 documented people are diagnosed 
with Haemophilia A. [8] 
Out of the approximately 2549 expected, only +378 documented people are diagnosed with 
Haemophilia. B [8] 
The implication is that there are a significant number of patients in our population who are 
undiagnosed and can present to us in the peri-operative period at any point. 
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Inherited 
Haemophilia is a rare and almost always genetically inherited disease. It is due to a 
recessive mutation of the respective clotting factor on the X chromosome. 
The genes are located on the X chromosome for both haemophilia A and haemophilia B, 
giving it an X-linked inheritance pattern. Females are carriers and males are affected. 
About 30% of individuals with haemophilia have a negative family history and represent a 
denovo or spontaneous mutation.[10] 
 
Acquired 
These patients have the genetic requirements to make the clotting factors and can produce 
them. They however develop antibodies against these factors, and either render them 
dysfunctional or clears the factors altogether.[12]  
 
Although rare, females can have haemophilia due to genetic mutations. There are currently 
4 known female cases in South Africa as of 2020, of which 2 have haemophilia A and the 
other 2 with Haemophilia B. 
 
 
INHIBITORS 
 
Inhibitors are usually IG4 antibodies that develop against the factor. These antibodies 
neutralise the procoagulant activity of the clotting factors, FVIII and FIX 
This renders the Factors inactive and thus requires “bypassing agents” to manage or 
mitigate bleeding risks.[10] 
Any patient can develop factor inhibitors, and this can happen at any stage of the patient’s 
life. Therefore, all patients need to be monitored every 3-6 months, especially the at-risk 
group. 
 
Risk factors include 
1. A family history of inhibitor development 
2. Severe haemophilia 
3. African patients 
4. Newly diagnosed African children with haemophilia A, with factor activity less than 1% 
5. Living in Kwa-Zulu Natal (has highest incidence of factor inhibitors). 
 
The presence of inhibitors can be suspected in patients who have a bleed and no longer 
respond to factor concentrate. This can be tested for by measuring inhibitor titres and should 
be monitored every 6 months.[16] Low titre inhibitor ≤5 BU (where there is no rise in inhibitor, 
even after factor administration). High-titre inhibitors >5 BU. 
 
Classification of inhibitors 
A) High responders with high titres  

Need bypassing agents as the factor concentrates will not work. 
The inhibitor titre rises further after factor replacement therapy. After a long period of 
time, if not treated, the level may fall. Recurrence can however occur due to a rapid 
anamnestic response 3 - 5 days after factor infusion.  
In low-titre inhibitors who are high responders, the inhibitor titres rise above 5 BU 
after factor replacement therapy. 
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B) Low-responders have low titres  
Can still be managed with factors at 2-3X the normal dose 
Persistent inhibitors can develop, which makes treatment with factor concentrate 
difficult. 
 

For haemophilia A there is a 10-15% incidence of inhibitors, and 1-3%in Haemophilia B. 
 
For the anaesthetist 
The inhibitor status needs to be known in a patient who is to undergo a surgical procedure. 
Therefore, never anaesthetise a patient without knowing their inhibitor status.  
This can be checked by using an APTT test in emergency procedures. This will only check 
the presence of inhibitors while awaiting the BU test for titre level of inhibitors. A BU test is 
mandatory for all elective procedures. 
 
APPT interpretation: A prolonged APPT requires a mixing test to indicate the presence of 
inhibitors. If aPPT corrects to 50% it is suggestive and factor inhibitor assay should be done. 
This is from a sample of blood from a patient and sample of normal plasma mixed and 
incubated together for 1-2hrs at 37°.[16] 
 
 
Treatment of patients with inhibitors 
 

1. Medical management 
This requires radiation of the inhibitor. This is done via Immune tolerization and should be 
initiated at a haemophilia treatment center. 
Treatment is successful if the inhibitor is eliminated, which can take months to achieve. 
Several regimens for eradication are available:[10]  

1. The Dutch regimen is the most affordable and the only one employed in state practice 
(25 IU FVIII/kg 3 times per week) 

2. Bon Protocol 
3. Van `revels protocol 
4. Malmo protocol 

The aim of eradication therapy or Immune toleration is to stop bleeding in a patient with FVIII 
deficiency with inhibitors. 
  
Products used for treatment include 

1. Recombinant FVIIa (rFVIIa NovoSeven)  
2. Activated prothrombin complex concentrate (aPCC FEIBA)  
3. High doses of pdFVIII (Haemosolvate) or WPBTS AHF  
4. Adjunctive agents used are; Fibrin glue and Antifibrinolytic agents such as tranexamic 

acid 
 
Each bleeding episode has specific tailored regimens and differentiates between the types 
of haemophilia  
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Peri-operative management of patient with inhibitors 
In the peri-operative period there is no time to offer eradication therapy. The patients 
presenting for surgery with inhibitors will almost always be for emergency surgery.  
The aim during this period is to bypass the factors using bypassing agents. There are 2 
available as mentioned Novosen and FEIBA 
Table below serves as a guide on dosing in the peri-operative period. 
 

Table 2: Management of a patient with inhibitors:[10] 

 

 HAEMOPHILIA -A HAEMOPHILIA-B 

Aim To stop bleeding in a patient with 
FVIII deficiency with inhibitors.  

no evidence to guide tolerization 
procedures  

Products Both rFVIIa and aPCC are effective 
for treatment of acute bleeding 
episodes   

Both rFVIIa and aPCC are effective for 
treatment of acute bleeding episodes 
 
For patients with haemophilia B and FIX 
inhibitors who undergo surgery, the 
WFH recommends rFVIIa over aPCC, 
as aPCC contains FIX and may cause 
or worsen an allergic reaction. 

Low responders Give pdFVIII at a dose of 2 - 3 
times the normal dose. 

Both rFVIIa and aPCC are effective for 
treatment of acute bleeding episodes  

High responder Activated prothrombin complex 
concentrate aPCC (FEIBA®):  
50-100IU/kg 12hrlyx3/7 
 
rFVIIa (NovoSeven®):  
Give dose of 90-120μg/kg IV 
every2-3hoursas bolus or 20 
IU/kg/hour as continuous infusion.  

Both rFVIIa and aPCC are effective for 
treatment of acute bleeding episodes  

OT dose maximum dose of 200 IU/kg  Give dose of 90-120μg/kg IV every2-
3hours as bolus or 20 IU/kg/hour as 
continuous infusion.  

If no response Treat with one of the bypassing 
agents* 

 

Adjuncts/Other 
agents 

1. Antifibrinolytic can be given 
concurrently with rFVIIa. 

2. Do not give FEIBA with 
antifibrinolytics  

3. Heamosolvate/WPBTS AHF 
3.Fibrin glue 

Do not give with antifibrinolytic drugs, 
because of the increased risk of 
thrombosis. 

Monitoring FVII activity assay  
TEG/ROTEM 

FIX activity/TEG  
NovoSeven - monitor for Anaphylaxis 
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Table 3: International Society on Thrombosis and Haemostasis classification  

Mahlangu et al SAMJ (2019) 19:2 

CLASSIFICATION 
 
The severity of disease is classified as mild, moderate and severe. This depends on the 
coagulation factor level activity as shown in table 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The clinical manifestation of bleeding in haemophilia depends on the severity of the 
disease. Bleeding assessment requires a systematic approach including a detailed 
medical history and physical examination.  
In a patient presenting with the following points below, there should be high index of 
suspicion for Haemophilia. That is: 
 

1. A family history of bleeding (especially in males) 
2. Easy bruising history  
3. History of spontaneous bleeding into joints, soft tissues and mucous membranes   
4. History of excessive bleeding following haemostatic challenges such as trauma or 

surgery. 
The bleeding history should be detailed and include enquiry relating to:  

• Age of the patient when bleeding started 
• Site of bleeding (skin, mucous membranes or joints) 
• Type of bleeding (haematoma, purpura, petechiae) 
• Extent and characteristic of bleeding. I.e. systemic, localised/spontaneous/ 

induced/delayed or immediate bleeding. 
 
 
 
SITES OF BLEEDING 
 
Although haemophilia is a systemic haemorrhagic disorder, bleeding in haemophiliacs occur 
in fairly limited sites. These can be life-threatening and potentially organ-threatening, but 
fortunately these are uncommon. The most common bleeding is into the joints. 
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SCREENING AND DIAGNOSTIC TESTING 
 
Making an accurate diagnosis of haemophilia is important as it will dictate the nature of 
therapeutic intervention provided. The essential elements for making a diagnosis include:  

1. A comprehensive bleeding history and complete physical examination 
2. Performing screening tests for bleeding diathesis  
3. Performing confirmatory tests, which include specific factor assays, inhibitor assays, 

platelet function tests and von Willebrand factor assays, where indicated. 
 
Haemophilia A and B are indistinguishable clinically and on screening tests. Therefore, 
diagnosis must be confirmed by specific factor assays. 
In the peri-operative period, the screening tests to be performed are dictated by the clinical 
findings. 
This is also dictated by whether it is elective or emergency surgery.  
 
Diagnostic testing for Haemophilia can only be done using Factor essays. These tests are 
mandatory for all elective cases. 
In an emergency situation the below tests can be used to screen patients, and thus guide 
and facilitate urgent appropriate management. These screening tests include: 
1. Measurement of platelet count,  
2. International normalised ratio (INR)  
3. Activated partial thromboplastin time (aPTT). . 

 
 
 
 
 

Table 4: sites of bleeding in haemophilia 

Table: 5 screening tests for bleeding disorders 
 

Mahlangu et al SAMJ (2019) 19:2 

Mahlangu et al SAMJ (2019) 19:2 
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The table above illustrates the diagnostic interpretation of screening tests: These have been 
found to have several limitations: 

• PT and aPTT lack the effect of platelets and only reflect the initiation of coagulation. 
The aPTT measures the time to initiation of clot formation, where only 5% of total 
thrombin has been generated.  

• Neither assay provides information regarding the rate and strength of clot formation,  
• No information about clot lysis. 

 
 
POINT OF CARE TESTING  
 
The Thromboelastography (TEG) method and Rotational Thromboelastometry (ROTEM) 
provide data by measuring changes in the viscoelastic strength of a small sample of clotting 
blood in response to a constant rotational force.  
The advantage of these techniques is to visually observe and quantify blood coagulation 
including the propagation, stabilisation and dissolution phases of clot formation under low 
shear conditions.  
Although applications of viscoelastic testing in haemophilia is becoming more frequent, it is 
based on small sized studies and there is a lack of randomised studies to provide 
recommendations. 

Intra-op utility 
1. The TEG and ROTEM have recently attracted attention with respect to peri-operative 

coagulation management of a haemophilia patient. This is due to fact that they provide 
multilateral information about coagulation properties rather than a simple intrinsic 
coagulation test such as APTT or activated clotting time (ACT). 

2. TEG and ROTEM, can provide information about clot formation and estimate thrombin 
generation, fibrinogen levels, platelet function, and fibrinolysis. 

3. TEG is also showing promise in its utility as a monitor of thrombin generation intra-
operatively in patients on bypassing agents. Thrombin generation is used to monitor the 
effectiveness of bypassing agents.  

4. Thrombin generation assay is technically challenging, requires interpretation, and is 
unavailable at many centers. 

Limitations 
1. Utilisation of TEG is limited by pre-analytical and analytical factors. Sampling of the 

blood should be obtained via a 21-gauge or larger needle and analysed within 4 hours 
collection to minimise platelet activation.[25] 

2. There is user variability in result interpretation and application. 
3. Optimal activators for viscoelastic testing in haemophilia patients are an area of 

research. For example, the International Society on Thrombosis and Hemostasis 
recommend intrinsic factor activation with kaolin for TEG and ellagic acid for INTEM 
(ROTEM), but they cannot make recommendations about extrinsic activation 
methods.[27] A combination of standard coagulation tests and viscoelastic tests can 
be used to monitor haemophilia prophylaxis treatment and peri-operative 
management. 
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Figure 1 shows TEG patterns in mild and severe haemophilia. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Kwak J et al. Journal of cardiothoracic and vascular anaesthesia (2006)36 24-26 
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Figure 2. Shows utility of TEG in monitoring effectiveness of bypassing agent FEIBA. 
Kwak J et al. Journal of cardiothoracic and vascular anaesthesia (2006)36 24-26 
 
 

 
 
 
 
WHAT DOES IT HAVE TO DO WITH ME AS AN ANAESTHETIST 
 
 
South Africa has 16 haemophilia treatment centres. These centres manage of over 2700 people with 
bleeding disorders in South Africa, of which 80% are people with haemophilia. 
Current haemophilia registry is South Africa has 2419 patients with haemophilia.[8] 
 
Haemophilia A: 2021 in total.[8] 

1. 1261are severe 
2. 334 are moderate and   
3. 359 have mild disease.  
4. 61 have unknown severity. 

 
Haemophilia B: 398 in total [8] 

1. 182 severe 
2. 110 moderate and 
3.  87 mild disease.  
4. 13 have unknown severity 

 
KZN has 735 haemophilia patients in its registry. 
There is an increased likelihood of you as an anaesthetist encountering a diagnosed or undiagnosed 
patient. Of concern is the high incidence of patient with inhibitors in KZN which is huge challenge 
both medically surgically and has great health economic costs. 
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PHARMACOLOGICAL TREATMENT AVAILABLE IN SA MANAGEMENT GUIDELINES 
 
The care of people with haemophilia requires a multidisciplinary team to address different aspects 
of patient problems. The World Health Organization and the World Federation of Haemophilia 
recommend that this disease be managed in association with a haemophilia comprehensive care 
centre. [23] 
 
 

 
 
 
 
 
 
 
 

Table 6: Pharmacological treatment for haemophilia available in South Africa.[10] 

Mahlangu et al SAMJ (2019) 19:2 
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Important adjuncts 
 

1. Dessmopressin (DDVAP) 
Synthetic vasopressin analogue. 
Aids in platelet aggregation, mobilises Tissue plasminogen activator from the endothelial 
cells. 
Releases the stored FVII and vWF into circulation. 
It increases factor VII and von Willebrands factor by 4-6 times compared to Factor VIII or 
FactorXII. 
Can be used to treat acute bleeding episodes in mild Haemophilia A. 
Dose 0.3micrigrams/kg in 50mls 0.9 % NaCL  IVI give over 30min.  
Important to note and monitor for ADH-like effects and tachyphylaxis. 
Contraindicated in Hypertensive patient or patients with atherosclerotic cardiovascular 
disease.[10] 
If patient is DDVAP naive, avoid starting in OT. 
 
 

2. Tranexamic acid: (Cyklokapron): 
Acts as a competitive inhibitor of plasminogen activators and prevents clot breakdown. 
Contraindicated with concurrent use of FACTOR IX complex or Activated prothrombin 
complex concentrate (FEIBA) due to the increased risk of throbomoembolic phenomena, 
and in patients with haematuria. 
Can be used safely FVIII and rFVIIa (NovaSeven) [10] 
 
 
GUIDELINES BASED PRACTICAL APPROACH TO PERI-OPERATIVE MANAGEMENT 
OF HAEMOPHILIA 
 
 
ELECTIVE SURGERY AND INVASIVE PROCEDURES 
Surgery may be required for haemophilia-related complications, trauma or unrelated 
diseases. 
 
A multi-disciplinary approach with additional planning is required for all haemophilia patients 
presenting for any invasive procedure or elective surgery. [16] 
A comprehensive plan for management before, during, and after the procedure, and 
excellent communication between the surgeons, anaesthetists, haematologist and patients 
is required to assure an optimal outcome.  
 
Surgery should be scheduled early in the week and early in the day for optimal laboratory 
and blood bank support. 
Surgery should be performed in a setting that includes timely access to laboratory monitoring 
of factor activity levels and immediate availability of replacement factor.  
If in resource-limited settings other haemostatic products should be immediately available, 
and clinicians with expertise in managing patients with haemophilia be on site.  
 
Meticulous operative technique should be used, with local haemostatic agents as 
appropriate. 
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The preoperative assessment should include 
General medical examination to identify associated issues including oral health prior to joint 
replacement, other hemostatic defects (e.g., concomitant liver disease), use of medications 
that can affect the coagulation system, and/or cardiovascular risk factors or cardiovascular 
disease.[10] 
 
The anaesthetist involved ideally should have experience in treating patients with bleeding 
disorders.  It is imperative that the anaesthesia provider is familiar with the following: 

1. Clinical signs of occult bleeding,  
2. Interpreting diagnostic and screening test including POCT.  
3. The availability of factors and products where they are located after hours how to 

procure and re-constitute them. 
4. Dosing of products and available alternative blood products. 

 
Patients can either present as 

• Emergencies for surgery either with major or minor bleeds 
• Elective surgery either major or minor  

 

Table 7: Minor and major surgeries 

Minor surgery Major surgery 

Endoscopy, bronchoscopy Laparotomy 

dental procedures Arthroplasty. 

skin biopsy, cranioplasty/decompressive 
craniotomy 

Cranioplasty/decompressive 
craniotom 

Lumbar puncture, Tonsillectomy Tonsillectomy 
 
 
 
Peri-operative treatment goals [16] 

1. Avoid intra-operative and postoperative blood loss.  
2. Optimise factor levels see table below.  
3. Most recommendations, including the 2020 World Federation of Hemophilia 

guideline, use a desired preoperative factor level for major surgery of 80 to 100% for 
haemophilia A and 60 to 80% for haemophilia B. 

4. Maintain factor level to ~>50%  until the wound is healed (typically period of 10 to 14 
days)  

5. Maintain factor level to ~>50%  until the wound is healed (typically period of 10 to 14 
days)  

6. For wound or joint manipulation, a level of at least 50 percent is necessary. 
7. Maintain peak factor level at 50% until healing has started.  
8.  Postoperative rehabilitation and mobilisation needs to be introduced gradually under 

factor prophylaxis 
9. Ensure that patient receives adequate analgesia - NB avoid intramuscular analgesia 
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Table 8: Factor dosing guide for major and minor surgery 

 HAEMOPHILIA A HAEMOPHILIA B 

MINOR 
RAISE FACTOR 
LEVEL TO 50-
80% 

• give 20 - 40 IU/kg FVIII 30 
minutes before incision 

• 6 hours post operatively 
then 12-hourly thereafter.  

•  20 - 40 IU/kg, 30 minutes 
before incision 

• Repeat the same dose 6 
hours postoperatively and 
then daily  
thereafter 

MAJOR 
 
RAISE FACTOR 
LEVEL TO 80-
100% 

•  give 40 - 50 IU/kg FVIII 30 
minutes before  
surgery,  

• 6 hours postoperatively 
and then 12-hourly 
thereafter.  

• Maintain factor level @ 
50% for 7-14days 

• give 60 - 80 IU/kg FIX  
• Repeat same dose 6 hours 

postoperatively and then 
daily  
thereafter 

 
Effectiveness of haemostasis for surgical procedures may be assessed as per criteria 
defined by the scientific and standardisation committee of the international society on 
thrombosis and haemostasis.[16] 
 
 
SPECIFIC SURGERIES AND MANAGEMENT 

NEUROSURGERY 
Intracranial bleeding:  
For urgent factor replacement use emergency surgery approach. 
Post operatively measure level and maintain above 80 - 100% for 7 days.  
Then maintain plasma factor level at 50% for haemophilia A and 30% haemophilia B for a 
further 14 days.[10] This due to the potential for late bleeding.  
No intracranial bleeding:  
Management approach is for emergency surgery. 
Post operatively measure level and maintain above 80 - 100% for 3days  

ENT 
Tonsillectomy is a high-risk procedure in individuals with haemophilia. 
The risk of bleeding from tonsillectomy is concerning because the bleeding may be not only 
oral but also retropharyngeal. 
Principles:[16]  

• Airway compromise must be considered a potential risk and prepared for. 
• Monitor closely in PACU. Delayed bleeding is a significant risk and can lead to 

significant haemodynamic instability. 
• Ensure consultant surgeon is present in OT. Due to the location of potential bleeding, 

attention to haemostasis is imperative. 
• Factor level to be 100% pre-op. Ensure inhibitor status is known. 
• Factors to be given 30-60min prior to incision. Check peak 5-15min after 1st dose. 
• Antifirinolytic agent to be used 
• Ensure appropriate factor is available in the event of bleeding post procedure. 
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Throat and neck haemorrhage  
Bleeding into the throat or neck may be due to local pathology, trauma, or severe coughing, 
and may present with swelling or pain. This is a medical emergency because it can lead to 
airway obstruction. If indicated, gently elevate the head to help reduce airway obstruction 
due to the haemorrhage.  
Treat immediately with CFC to raise the patient’s factor level when significant trauma or 
bleeding. [16] 
Immediate hospitalization and medical evaluation by a specialist otolaryngologist is 
required. 
If airway manipulation and protection is required, the most experienced anaesthetist in 
consultation with ENT surgeon need to devise a plan of action. 
Protective factor levels should be maintained until symptoms resolve. 

DENTAL 
Different dental procedures are associated with different bleeding risks. Close consultation 
between the dentist and haemotologist prior to the procedure is advised.  
For children and adults with haemophilia undergoing invasive dental procedures that require 
factor replacement, a target factor level above 50 percent for one to two days is usually 
sufficient; this often can be achieved with one infusion of a factor plus antifibrinolytic 
therapy.[16]  
Of special note, it is important to be aware of the serious risks associated with extraction of 
mandibular third molars (wisdom teeth) that are impacted, due to the potential for 
retropharyngeal bleeding and airway compromise.[16] 
For children and adults with haemophilia undergoing inferior dental blocks, factor 
replacement to a level of 50 percent activity during the procedure is required. The dose of 
factors should be administered as close to the procedure as possible. 
Antifibrinolytic agents are very useful for oral procedures because fibrinolysis is highly active 
on mucosal surfaces.  
These can be given orally, intravenously, or as a mouthwash, antifibrinolytics can also be 
safely combined with factor replacement.  
A typical regimen is to give the first dose of the antifibrinolytic agent two hours before the 
procedure and continue for up to 7 to 10 days post-procedure.[10] 
 
OBSTETRIC  
Female carriers have a wide range of clotting factor levels from very low, resembling affected 
males, to the upper limit of normal.    [10] 
Knowledge of fetal sex is important and enables appropriate management of labour and 
delivery. 
Miscarriage and postpartum haemorrhage are more common in haemophilia carriers as 
evidenced by case report series.  
 
During Pregnancy 
Factor level status should  be known. 
FVIII/FIX levels need to be measured at booking bloods and repeated at 28 and 34 weeks. 
[10] 
If factor <50% then factor should be replaced if C/S, amniocentesis or termination is needed.  
FVIII levels can increase significantly in carriers and may completely normalize in the later 
stages.  
Levels of FIX, however, do not usually change significantly. 
Even with factor levels above 50 IU/dL in the third trimester, carriers may experience 
abnormal bleeding during childbirth.[16] 
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Delivery 
Formulate and discuss delivery plan with patient, obstetrician, haematologist and 
anaesthestist.  
Plan for vaginal delivery but if labour is prolonged, perform caesarean section. 
Regional block anaesthesia (epidural) in carriers of haemophilia is not contraindicated if the 
coagulation screen is normal and the relevant factor level is above 50 IU/dL or raised to 
above 50 IU/dL by prophylactic treatment.[16] 
Regional block should be performed by an expert anaesthetist, taking into account the 
carrier’s coagulation parameters and factor levels, with arrangements for appropriate timing 
of treatment, if applicable. 
If factor replacement therapy is required, it should be administered to maintain factor levels 
above 50 IU/dL for labour and delivery and maintained in the normal range for at least 3 
days after vaginal delivery and at least 5 days after caesarean delivery. 
 
Postpartum  
For FVIII carrier; there is a need to monitor FVIII level. If this factor falls below 50% and the 
patient is bleeding, one can give FVIII concentrate or DDAVP. 
For FIX carrier also monitor FIX level and give replacement if the factor level is <50% and 
the patient is bleeding.[10]  
 
 
PAEDIATRIC 
IV access 
Peripheral IV access: peripheral veins remain the first-choice option if large enough. There 
is minimal risk of severe complication as small gauge needles are used.[16] 

 
Central access:  Central Venous Access Devices (CVADs) are in three main categories: 
external non-tunnelled, external tunnelled and fully implantable devices known as ports. 
Recently arteriovenous fistula (AVF) creation has been reported as a suitable alternative to 
CVADs because of a lower rate of complication.[27]  
 
Principles: 
If for isolated IV access follow guidelines for minor invasive procedures. Factor levels to be 
50-80% pre-operativley. 
Minimise repeated attempts as much as possible and use adjuncts such as Vein-
veiwers/finders plus ultrasound if available. 
 
Circumcision  
Circumcision in the neonatal period is often the first haemostatic challenge in an individual 
with haemophilia.  
Principles: 

• Elective surgery factor level optimised to 80-100% pre -op.  
• Ensure skilled surgeon and to be performed at appropriate centre with consultation 

with haematologist 
 
Dental: see dental. 
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CARDIAC SURGERY 
For several decades it had been speculated that patients with haemophilia may be protected 
against development of arterial cardiovascular disorders like angina pectoris, acute coronary 
syndrome, degenerative heart valve disease as well as peripheral occlusive arterial 
disease.[26] However, a case–control showed only limited protective effect on atherogenesis 
of haemophilia.[44]  
Cardiac surgery constitutes a major haemostatic challenge because of sternotomy the need 
for heparinization, extracorporal circulation, hypothermia and cardiac arrest. 
Only few centres have experience in performing cardiac surgery in patients with 
haemophilia. Hence, only limited systematic information exists on efficacious and safe 
haemostatic substitution regimens during and after these major surgical episodes. 
The World Federation of Hemophilia recommends that FVIII activity be maintained at 80% 
to 100% before cardiac surgery and throughout the postoperative day.[16]  
Furthermore, postoperative thromboprophylaxis with antiplatelet drugs is questionable and 
seen as problematic in patients with haemophilia.  
Treatment principles are that of major elective surgical procedure.  
Optimisation preoperatively is imperative and ensure factors to be available in OT. 
Infusions are advocated for, than bolus dosing and the use of aPTT in conjunction with 
ROTEM/TEG to guide therapy/ heparinisation and reversal thereof. [25] 
Where possible procedures should be performed off pump.  
 
 
ORTHOPAEDIC 
Most common presentation is haemarthroses. They don’t often require surgery. Common 
surgeries include: 

• Synovectomy, either isotopic or surgical, for recurrent bleeding. 
• Joint replacement or joint fusion for extensive joint damage. 

Bleeds into hip joints is concerning due to the greater risk of increased intra-articular 
pressure and osteonecrosis of the femoral head.[16] 
Factor should be infused promptly at the first sign of joint bleeding  
If arthrocentesis is deemed necessary, it should only be performed after a factor has been 
administered to raise the factor level to 100 percent in conjunction with a comprehensive 
haemophilia treatment center. 
All elective procedures require factor level to be raised to 100% 
Regional / superficial nerve blocks need to be done under factor cover and ultrasound 
guided. 
 
 
GENERAL SURGERY 
GI bleeding is the more common emergency presenting for endoscopy or laparotomy. 
Bleeding can be profuse and often occult; don’t underestimated degree of blood loss. 
Immediate Factor replacement is used for individuals with moderate to severe haemophilia 
A or B undergoing endoscopy.  
More than one infusion of factor may be required. 
For those with mild haemophilia A, DDAVP may be sufficient based on the patient's factor 
level and response; (response to DDAVP needs to be documented before this approach is 
used).  
For mild haemophilia B, factor replacement is used. 
Due to the location of potential bleeding, attention to haemostasis is especially important.  
Biopsies may be taken, and therefore antifibrinolytic therapy may also be given. 
The use of tranexamic acid therapy is advocated.[16]  
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EMERGENCY SURGERY 
 
 
Serious bleeding in a patient with haemophilia is a medical emergency as it is life threatening 
and it requires immediate factor replacement and prompt management.  
For life threatening bleeds, one needs to assume that the factor is zero %.  
Treatment needs immediate initiation, even before the diagnostic assessment is completed. 
  
Serious or life-threatening bleeding includes: 

a) Potential/suspected bleeding in the central nervous system 
b) Ocular/opthalmic  bleeding 
c) Neck and throat bleeding 
d) Deep muscle bleeding with neuro-vascular compromise or the potential for neuro-

vascular complications. 
e) Intra-abdominal and gastrointestinal bleeding. 
f) Bleeding severe enough to result in anaemia and potentially require red blood cell 

transfusion(s) 
g) Prolonged bleeding that is not adequately responding to home-based therapy 
h) Iliopsoas bleeding/bleeding into the hip 
i) Significant trauma bleeds 

 
 
Principles 

1. Treat first, evaluate second, plan further therapy after weighing all relevant issues. 
2. Assume factor level is zero % 
3. Factor level dosing is based on specific haemorrhages as noted in table. Should be 

kept >50% at all times.[10] 
4. Factor level Assay to be performed 15 min after 1st dose, inhibitor status sought. 
5. Check trough level 4-6 hrs haemophilia A and 8-12hrs haemophilia B. 
6. Maximum time between arrival to the hospital and clinical assessment should not 

exceed 15 minutes 
7. Time from presentation to treatment should not exceed 30 minutes.[16] 

 
If no factor concentrates are available, adequate blood bank support for plasma components 
is needed; namely cross match, cryoprecipitate, plus FFP to be thawed and available for 
OT. 
The implication of the above principles is the need for prompt communication from the 
surgeons and haematologist to the anaesthetist so to facilitate adequate OT preparation for 
these patients. 
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Table 10: Factor dosing in emergency 
 

 Haemophilia A Haemophilia B 

Initial Dose: • 50 IU/kg to raise the FVII level to 
100 percent.  

• Assuming baseline is 0% 
• (Has a volume of distribution of 

approximately 0.5 dL/kg). 

• 100 -120IU/kg to raise the VIX 
level to 100 percent.  

• Assuming  activity level of 0% 
• (volume of distribution of 

approximately 1 dL/kg) 

Half life  
• Half-life approximately 8 to 12 

hours. 

 
• Approximately 18 to 24 hours.  

Subsequent 
doses 

• At intervals of 1 half life 
• Dependent on trough levels 
• Typically 50% of initial dose 

• At intervals of 1 half life 
• Dependent on trough levels 
• Typically 50% of initial dose 

Infusion:   
• Give the initial FVIII bolus 

followed by 
• Dose :4IU/kg/hr will maintain 

bolus activity 

 
Give the initial factor IX bolus 
followed by  
Dose: of 6IU/kg/hr will maintain 
bolus activity. 

 
 
Continuous infusions should not have an attached filter and the factor product should only 
be mixed with normal saline.[10] This method offers the advantage of consistent levels, the 
need for less frequent monitoring, and decreased factor use over time.  
 
Factor activity levels should be checked periodically during continuous infusion, with the 
interval determined by the previous level, dose adjustments, and clinical bleeding. 
 
Importantly, for people without inhibitors who are using emicizumab for prophylaxis, factor 
replacement is needed for acute bleeding.[18]  

 
In these individuals, a standard aPTT-based assay for factor VIII activity cannot be used 
because it is falsely normalized/elevated with emicizumab. For these individuals, a bovine-
based chromogenic assay for factor VIII activity must be used.[18] 
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PAIN MANAGEMENT 
 
Pain in haemophilia patients has various causes namely: 

• Haemarthroses resulting in joint capsular stretching 
• Haemophilic arthropathy  
• Compartment syndrome  

 
Peri-operative pain 
The main peri operative goals is to treat pain completely without posing a risk to bleeding 
while still improving surgical outcomes.[16] 
Postoperative pain management should be coordinated with the anaesthesiologist or pain 
specialist.  
A patient specific multimodal analgesic approach is advocate.  
 
Analgesic agents available to us which won’t cause increased bleeding risk 

1. COX-2 inhibitors are 1st choice due to favourable side effect profile along with anti-
inflammatory, anti-angiogenic and analgesic effects. (Celecoxib, Meloxicam, 
diclofenac, mefenamic acid, ketorolac) [16] 

2. Paracetamol 
3. Codeine 
4. Tramadol 
5. Morphine 

 
Aspirin and other anti-platelet agents should be avoided. With the exception of the select 
COX-2-inhibitors NSAID’s must also be avoided. Analgesia should not be administered 
intramuscularly.  
 
REGIONAL ANESTHESIA 
 
The world federation haemophilia guidelines 3rd edition for patients undergoing surgery, 
recommends against the use of neuraxial anaesthesia.[16] 
General anaesthesia is recommended especially in moderate to severe forms of 
Haemophilia. 
The safety of the neuraxial has not been established in haemophilia patients, there is paucity 
in research with this regard. Case reports have shown successful regional techniques in 
various surgical domains. Each patient should be taken into consideration and appropriate 
counselling on risk vs benefit done. [30] 
 
In recognised haemophilia treatment centres /tertiary institutions, neuraxial anaesthesia 
may be performed ONLY under adequate clotting factor coverage. 
 
 
Superficial nerve blocks 
Although subcutaneous and superficial injection are associated with minimal complications 
and bleeding risk. The potential risk to underlying neurovascular structures as a result of 
haematoma formation is a consideration. Therefore these blocks should be done under 
factor cover. Especially in moderate to severe haemophilia. There is risk benefit analysis 
and there is not enough data /RCT to offer a recommendations. 
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COST IMPLICATIONS 
 
 
Haemophilia is an expensive disease to treat. Below is the blood products price list 2022-
23. 
 
 
Table 11: Prices of products 
 
 
 

Products STATE/DOSE 2022 

aPCC/FEIBA R9453,17=500IU 
 
R 18906.74=1000IU 

rFVII/NovoSeven R8187.89 =1mg 
R16375.75 =2mg 
R40 939=5mg 

Haemosolvate/FVIII R980.37=300IU 
R1925,13=500IU 
R3850.26=1000IU 

Haemosolvex/FACTOR IX R2082.38 

DESSMOPRESSIN R365.20 

CRYOPRECIPITATE R 1274,75 

FDP R1238,30=200mls 
R309.57 

FFP R 1804,20 

RCC R 2255,29 

WHOLE BLOOD R 2497,60 

Pooled platelets R 9501,73 

Topical Haemostatic agent R2321.80 
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CONCLUSION  
 
 
Haemophilia is indeed a rare genetic disease that has affected generations since 16th 
century and possibly beyond. 
Its rarity however should not make the anaesthetist complacent, and it should be a 
differential entertained in all uncontrolled haemorrhage in the absence of common 
identifiable factors. 
 
This rarity also puts medical personnel at a disadvantage as they are often unfamiliar with 
patient management.  
With the advances in medicine and improvement in health seeking there is an increasing 
number of reported cases which begs the question of how many patients are we 
encountering or may encounter who are undiagnosed. 
 
It is ethically and professionally prudent that all anaesthesia providers familiarise themselves 
with the treatment guidelines as a missed/undiagnosed patient can present at any time 
especially in KZN. 
The anaesthesia provider should always treat as haemophilia if there is high index of 
suspicion as the risk benefit ratio will always be in favour of the patient. 
 
One also must consider the cost factor especially for patients presenting to theatre with 
guarded and or poor prognosis. Part of the ethical dilemma and challenges faced by the 
anaesthetist will be establishing risk versus benefit on the background of being a prudent 
manager of resources. 
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