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 SYNOPSIS1-2, 31 

Hemophilia is a rare, X-linked hereditary bleeding disorder characterized by production of very low 

levels of clotting factors.  There are two different types of hemophilia.  Hemophilia A, which accounts for 

80-85% of hemophilia cases, is characterized by low factor VIII levels, while Hemophilia B is 

characterized by low factor IX levels. In the much rarer type of hemophilia, “acquired” hemophilia, non-

hemophiliacs develop inhibitors (antibodies) that inactivate normal levels of clotting factor, thus causing 

bleeding.  Other hereditary bleeding disorders covered by this review include von Willebrand Disease 

(VWD), which is a common inherited bleeding disorder due to a deficiency and/or abnormality of von 

Willebrand factor (VWF), and Factor XIII deficiency, a very rare disorder.     

The treatment of hereditary hemophilia is replacement of the deficient factor, with either human 

plasma–derived factor products or recombinant products. Replacement of factor is done to treat major 

and minor bleeding, but also is routinely used prophylactically to prevent bleeding. A common strategy 

now is to treat severe hemophiliacs (less than 1% factor at baseline) three times a week to prevent 

frequent bleeding that leads to significant morbidity. 

The World Federation of Hemophilia recommends that manufacturers use vigilance in donor screening, 

selection, and testing.  In-process viral inactivation is the single largest contributor to the safety of 

plasma-derived concentrates.  HIV and hepatitis A, B, and C are inactivated by heat, nano-filtration, and 

solvent/detergent treatment depending on the product.  Preferably, two different inactivation 

processes should be completed to best purify the product.   Since recombinant factor concentrates have 

been developed, there has been essentially no transmission of hepatitis or HIV.  

“The drugs included in this review are best classified by the clotting factor(s) they contain: 

 Factor VII concentrate: Novoseven® 

 Factor VIII concentrates: Advate®, Adynovate®, Afstyla®, Eloctate®, Helixate® FS, Hemofil® M, Kogenate® 

FS, Kogenate® FS Bio-Set, Kovaltry®, Monoclate®-P, Novoeight®, Nuwiq®, Obizur®, Recombinate®, 

Xyntha®, and Xyntha® Solofuse 

 Factor VIII/von Willebrand Factor (VWF)concentrates: Alphanate®/VWF, Humate-P®, Koate®-DVI, and 

Wilate® 

 von Willebrand Factor: Vonvendi® 

 Factor IX: Alphanine® SD, Alprolix®, Benefix®, Idelvion®, Ixinity®, Mononine®, Rixubis® 

 Factor IX Complex concentrates: Bebulin®, Kcentra®, Profilnine®, Profilnine® SD 

 Factor XIII concentrate: Corifact®, Tretten® 

 Anti-inhibitor Coagulation Complex: Feiba® 

 Factor X concentrate:  Coagadex® 
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FDA APPROVED INDICATIONS3-29, 36-43 

The Factor VII product, Novoseven®, is indicated for the treatment of bleeding, and prevention of bleeding 

perioperatively for hereditary Hemophilia A and B with inhibitors; acquired Hemophilia; congenital factor VII 

deficiency; and Glanzmann’s Thrombasthenia.   

Factor VIII concentrates are generally indicated for the control and prevention of bleeding episodes, 

perioperative management in adults and children, and routine prophylaxis to prevent or reduce the 

frequency of bleeding episodes in adult and pediatric patients with Hemophilia A.  Not all factor VIII 

products are FDA approved for prophylaxis.  Factor VIII products that also contain von Willebrand factor 

(VWF) can be used in patients with von Willebrand disease (VWD) to control and prevent bleeding.  These 

agents include Alphanate® VWF, Humate-P®, Koate® DVI and Wilate®. Wilate® is indicated in children and 

adults with VWD for on-demand treatment and control of bleeding episodes and perioperative management 

of bleeding. Wilate® is not indicated for the treatment of hemophilia.   Afstyla®, Nuwiq® and Adynovate® are 

not indicated for the treatment of VWD.36,37 

 Vonvendi® (von Willebrand factor [Recombinant]) is indicated for on-demand treatment and control of 

bleeding episodes in adults diagnosed with VWD. It can be administered with or without recombinant factor 

VIII. It is recommended to use with factor VIII concentrate if factor VIII level is less than 40% or unknown in a 

patient who is bleeding. 

Obizur® is a recombinant analogue of porcine factor VIII for the treatment of bleeding episodes in adults 

with acquired hemophilia A. It is a porcine sequence, and thus the safety and efficacy of use has not been 

established in patients with baseline anti-porcine factor VIII inhibitor titer greater than 20BU. 

Pure factor IX products, including Alphanine® SD, Alprolix®, Benefix®, Mononine®, and Rixubis®, are 

indicated for the treatment of bleeding in patients with Hemophilia B.  Alphanine® SD, Alprolix® and 

Rixubis® are also indicated for the prevention of bleeding in patients with hemophilia B. Benefix® is also 

indicated for peri-operative management in adult and pediatric patients with hemophilia B. 

Ixinity® Coagulation Factor IX, is indicated in adults and children > 12 years of age with hemophilia B for 

control and prevention of bleeding episodes, and for perioperative management. 39 

Idelvion® is a recombinant human blood coagulation factor IX indicated for children and adults with 

hemophilia B for on-demand control and prevention of bleeding episodes, perioperative management of 

bleeding, and routine prophylaxis to prevent or reduce the frequency of bleeding episodes. It is not 

indicated for immune tolerance induction in patients with hemophilia B. 

Corifact® and Tretten® are factor XIII products indicated for the prophylaxis and treatment of bleeding in 

patients with congenital Factor XIII deficiency.  

Kcentra® consists of factors II, VII, IX and X, and antithrombotic proteins C and S.  It is indicated in the rapid 

reversal of vitamin K antagonists, such as warfarin.   

Bebulin® is a factor IX complex, which also includes factors II and X and is indicated for Hemophilia B.   

Profilnine® SD is a factor IX complex, which also contains factors II, VII and X, indicated for Hemophilia B. 
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Coagadex®, Coagulation Factor X (Human), is a plasma-derived human blood coagulation factor indicated in 

adults and children (aged 12 years and above) with hereditary Factor X deficiency for on-demand treatment 

and control of bleeding episodes and perioperative management of bleeding in patients with mild 

hereditary Factor X deficiency.38 

Feiba® or (anti-inhibitor coagulant complex) is indicated for the control of spontaneous bleeding episodes or 

to cover surgical interventions in hemophilia A and hemophilia B patients with inhibitors.  

 
 

DOSAGE FORMS, DOSE, AND MANUFACTURER 2-29, 36-43 

 

Drug Dosage Forms Dose Frequency Manufacturer 

Anti-Inhibitor Coagulation Complex 

Feiba® 
Injection: 

500U, 1000U, 2500U 
Every 6-12 hours Baxalta 

Factor VIII Preparations 

Advate® 

Injection: 

250U, 500U, 1000U, 1500U, 2000U, 

3000U, 4000U 

Tx: Every 6-24 hours 

Ppx: Three to four 

times weekly  

Baxalta 

Adynovate® 
Injection:  

250U, 500U, 1000U, 2000U 

Tx: Every 8-24 hours 

Ppx: 2 times/week36 
Baxalta 

Afstyla® 
Injection: 

250U, 500U, 1000U, 2000U, 3000IU 

Tx: every 8-24 hours 

Ppx: 2-3 times weekly 
CSL Behring 

Alphanate®/VWF 
Injection: 

250U, 500U, 1000U, 1500U, 2000U 
Every 8-12 hours Grifols USA 

Eloctate® 

Injection: 

250U, 500U, 750U, 1000U, 1500U, 

2000U, 3000U 

Tx: Every 6-48 hours 

Ppx: Every 3-5 days 
Biogen Idec 

Helixate® FS 
Injection: 

250U, 500U, 1000U, 2000U, 3000U 

Tx: Every 6-24 hours 

Ppx (adults): Three 

times weekly 

Ppx (children): QOD 

CSL Behring 

Hemofil® M 
Injection: 

250U, 500U, 1000U, 1700U 
Every 8-24 hours Baxalta 

Humate-P® 

Injection: 

250/600U, 500/1200U, 

1000/2400U 

Every 8-24 hours CSL Behring 

Koate®-DVI 
Injection: 

250U, 500U, 1000U 
Every 6-12 hours Kedrion Biopharma 
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Drug Dosage Forms Dose Frequency Manufacturer 

Kogenate® FS 
Injection: 

250U, 500U, 1000U, 2000U, 3000U, 

Tx: Every 6-24 hours 

Ppx (adults): Three 

times weekly 

Ppx (children): QOD  

Bayer 

Kogenate® FS Bio-Set 

Injection: 

250/BS, 500/BS, 1000/BS, 2000/BS, 

3000/BS 

Tx: Every 6-24 hours 

Ppx (adults): Three 

times weekly 

Ppx (children): QOD 

Bayer 

Kovaltry® 
Injection: 

250U, 500U, 1000U, 2000U, 3000U 

Tx: Every 8-12 hours 

Ppx: 2-3 times weekly 

(or QOD if ≤12yrs) 

Bayer 
Pharmaceutical 

Monoclate®-P 
Injection: 

1000U, 1500U 
Every 8-12 hours CSL Behring 

Novoeight® 

Injection: 

250U, 500U, 1000U, 1500U, 2000U, 

3000U,  

Tx: Every 8-24 hours 

Ppx: QOD to three 

times weekly  

Novo Nordisk 

Nuwiq® 
Injection: 

250U, 500U, 1000U, 2000U 

Tx: Every 8-24 hours 

Ppx: QOD to three 

times per week37 

Octapharma 

Obizur® 
Injection: 

500U 
Every 4-12 hours Baxalta 

Recombinate® 

Injection: 

220/400U, 401/800U, 801/1240U, 

1241/1800U, 1801/2400U 

Every 8-24 hours Baxalta 

Wilate® 
Injection:  

500/500U, 1000/1000U 
Every 12-24 hours Octapharma USA 

Xyntha® 
Injection: 

250U, 500U, 1000U, 2000U 

Tx: Every 8-24 hours 

Ppx: Three times 

weekly 

Pfizer 

Xyntha® Solofuse 
Injection: 

250U, 500U, 1000U, 2000U, 3000U 

Tx: Every 8-24 hours 

Ppx: Three times 
weekly 

Pfizer 

Factor VII Preparations 

Novoseven® RT 
Injection: 

1mg, 2mg, 5mg, 8mg 
Dosed every 2-6 hours Novo Nordisk 

Factor IX Preparations 

Alphanine® SD 
Injection: 

500U, 1000U, 1500U 
Every 12 hours Grifols USA 

Alprolix® 
Injection: 

250U, 500U, 1000U, 2000U, 3000U 
Tx: Every 24-48 hours 

Ppx: QW to Q10D 
Biogen Idec 
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Drug Dosage Forms Dose Frequency Manufacturer 

Benefix® 
Injection: 

250U, 500U, 1000U, 2000U, 3000U 
Every 12-24 hours Pfizer 

Idelvion® 
Injection: 

250U, 500U, 1000U, 2000U 
Tx: Every 48-72 hours 
Ppx: Every 7-14 days 

CSL Behring 

Ixinity® 
Injection: 

500U, 1000U, 1500U,  
Every 8-24 hours 

Emergent 

Biosolutions 

Mononine® 
Injection: 

1000U 
Every 18-30 hours CSL Behring 

Rixubis® 
Injection: 

250U, 500U, 1000U, 2000U, 3000U 
Tx: every 8-24 hours 

Ppx: twice weekly 
Baxalta 

Factor IX Complex Preparations 

Bebulin® 
Injection: 

200/1200U 
Every 24 hours Baxalta 

Kcentra® 
Injection: 

500U, 1000U 

One-time dose (safety 
of repeat doses not 

established) 

CSL Behring 

Profilnine® 
Profilnine® SD 

Injection: 

500U, 1000U, 1500U 
Every 16-24 hours Grifols USA 

Factor XIII Preparations 

Corifact® 
Injection: 

1000/1600U 
Every 28 days CSL Behring 

Tretten® 
Injection: 

2000/3125U 
Monthly Novo Nordisk 

Factor X Preparations 

Coagadex® 
Injection: 

250U, 500U 
Every 24 hours Bio Products Lab 

Recombinant Von Willebrand factor (rVWF) 

Vonvendi® 
Injection: 

650U, 1300U 
Every 8-24 hours Baxalta 

Tx=Treatment, Ppx=Prophylaxis 

 

PHARMACOLOGY1-30, 36-43 

Factor products work by replacing clotting factors that are either non-existent or have minimal activity in 

patients with acquired and hereditary hemophilia.  In the absence of factors VIII or IX, bleeding can occur 

following injury because of the lack of activation of factor X and subsequent prothrombin (factor II) 

formation.  Prothrombin is converted to thrombin, which then converts fibrinogen to fibrin.  Fibrin is vital in 

the formation of blood clots.   
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Factor XIII is important in the final steps of developing a clot by stabilizing fibrin.       

Activated factor VIIa (NovoSeven®) is used as a by-passing agent to activate factor X (and its cofactor, Factor 

IX). 

Prothrombin complex concentrates that include factors such as VII, IX, X, and II also act as by-passing agents 

in patients with inhibitors to activate the clotting cascade and generate thrombin. 

Vonvendi® acts to promote hemostasis by mediating platelet adhesion to damaged vascular sub-endothelial 

matrix (e.g. collagen) and platelet aggregation, as well as to act as a carrier protein for factor VIII, protecting 

it from rapid proteolysis. 

 

PHARMACOKINETICS2-30, 36-43 

The most important pharmacokinetic factor in the treatment of hemophilia is half-life.  The half-life of factor 

VIII products is directly related to the concentration of VWF, because VWF and factor VIII are non-covalently 

bonded in the bloodstream.30 Patients with absence of von Willebrand protein behave as if they have 

hemophilia A, due to no measureable circulating levels of factor VIII.  The half-lives of the factor VIII 

products range from approximately 10-20 hours in adults. The half-life is shorter in children and adolescents 

compared to adults due to faster metabolism of the concentrates.   The volume of distribution of factor VIII 

is approximately 0.5 L/kg.      

Factor IX is a relatively small molecule with half-lives ranging from approximately 18-34 hours for most 

preparations.  The volume of distribution of factor IX is larger at approximately 1 L/kg.  The half-life of 

coagulation factor IX (recombinant) Ixinity® is approximately 13-43 hours.39 The half-life of coagulation 

factor X (human) Coagadex® is 30 hours.38 

The half-lives of factor XIII products range from 5-6 days.   

There are differences in half-lives between products made for pooled human plasma versus recombinant 

technology.  In general, the half-life of recombinant products is longer than those derived from human 

plasma.  Recombinant products that are stabilized with Fc component of IgG1 (Eloctate®) have an increased 

half-life.30 Alprolix® is a recombinant factor IX product that is conjugated with the Fc component of an 

immunoglobulin, and its half-life is significantly longer than other factor IX products at 54-90 hours. 

     

CONTRAINDICATIONS2-28, 36-43 

For human pooled factors, the primary contraindication to these products is an anaphylactic reaction in the 

past to the agent or any excipient in the product.   Other unique contraindications are below as listed in the 

package insert.    

Contraindications to recombinant factors would include a known allergy to the cell line used to produce the 

factor, or any prior anaphylaxis to the product or an excipient in the product.  For example, known 
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anaphylaxis to mouse or hamster protein is a contraindication for receiving Advate®, Adynovate® Afstyla®, 

Idelvion®, Kovaltry®, Vonvendi®. 

Other contraindications to specific agents include: 

 Bebulin® contains heparin; a prior allergy to heparin or heparin-induced thrombocytopenia (HIT) is a 

contraindication.  

 Feiba® and Feiba® NF:  In patients who are known to have a normal coagulation mechanism; for the 

treatment of bleeding episodes resulting from coagulation factor deficiencies in the absence of 

inhibitors to coagulation Factor VIII or coagulation Factor IX; in patients with significant signs of 

disseminated intravascular coagulation (DIC); and in patients with acute thrombosis or embolism 

(including myocardial infarction). 

 Kcentra®:  In patients with DIC and patients with known HIT.   

 Rixubis®:  In patients with DIC and signs of fibrinolysis.   

 

MANUFACTURING PROCESS/STORAGE2-28 

Factors are produced by either pooled human plasma or by recombinant technology.  Pooled human 

products are extensively purified to decrease the risk of viral transmission.  Storage can be an issue due to 

limited refrigerated storage in both homes and health care facilities.  Products that can be kept at room 

temperature tend to be more convenient than those that require refrigeration.  Below is a summary of the 

products source, purification and viral inactivation processes, as well as required storage.    

Drug Source Viral Inactivation Storage 

Anti-Inhibitor Coagulation Complex 

Feiba® Human, pooled 
Nanofiltration;  
Vapor heated 

RT 

Factor VIII Preparations 

Advate® Recombinant, CHO cell line  
SD; Monoclonal antibody 

immuno-affinity 
Refrigeration; RT for 

6 months 

Adynovate® 
Antihemophilic Factor 

(Recombinant) 

SD; SD; Monoclonal 

antibody immuno-affinity 

Powder form at 2°C 
to 8°C (36°F to 46°F)                   
Do not freeze.  May 
be stored at RT not 

to exceed 30°C 
(86°F) for up to 1 

month not to exceed 
the expiration date. 

Afstyla® Recombinant, CHO cell line 

Multi-step process 

including 2 virus reduction 

steps 

Refrigeration; RT 3 
months 
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Drug Source Viral Inactivation Storage 

Alphanate®/VWF Human, pooled SD; Heated 
Refrigeration; RT for 

2 months 

Eloctate® Recombinant, HEK cell line Detergent; Nanofiltration 
Refrigeration; RT for 

6 months 

Helixate® FS Recombinant, BHK cell line SD; Chromatography 
Refrigeration; RT for 

12 months 

Hemofil® M Human, pooled 
SD; Chromatography; 

Nanofiltration 
Refrigeration or RT 

Humate-P® Human, pooled 

Cryoprecipitation; Heat 

treatment; Al(OH)3 

Adsorption/Glycine 

Precipitation/ 

NaCl Precipitation 

RT 

Koate®-DVI Human, pooled SD; Heated  
Refrigeration; RT for 

6 months 

Kogenate® FS Recombinant, BHK cell line SD; Chromatography; 
Refrigeration; RT for 

12 months 

Kogenate® FS Bio-Set Recombinant, BHK cell line SD; Chromatography; 
Refrigeration; RT for 

12 months 

Kovaltry® Recombinant, BHK cell line 
Chromatography & 

filtration steps; detergent 
& Nanofiltration 

Refrigeration; RT for 
12 months 

Monoclate®-P Human, pooled Vapor heated 
Refrigeration; RT for 

6 months 

Novoeight® Recombinant, CHO cell line SD; Nanofiltration 
Refrigeration; RT for 

6 months 

Nuwiq® 
Antihemophilic Factor 

(Recombinant), human cell line 

Chromatography and viral 

clearance steps  

(SD and nano-filtration) 

Powder form at 2 – 
8°C (35 – 46°F) for 

up to 24 months. Do 
not freeze. Protect 

from light.  The 
product may be kept 

at RT up to 25°C 
(77°F) for a single 

period not 
exceeding 3 months. 

Obizur® Recombinant, BHK cell line SD; Nanofiltration Refrigeration 

Recombinate® Recombinant, CHO cell line 
Immuno-affinity 

chromatography  
Refrigeration or RT 
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Drug Source Viral Inactivation Storage 

Wilate® Human, pooled SD; Dry Heated 
Refrigeration; RT for 

6 months 

Xyntha® Recombinant, CHO cell line SD; Nanofiltration 
Refrigeration; RT for 

3 months 

Xyntha® Solofuse Recombinant, CHO cell line SD; Nanofiltration 
Refrigeration; RT for 

3 months 

Factor VII Preparations 

NovoSeven® RT Recombinant, BHK cell line Chromatography RT 

Factor IX Preparations 

Alphanine® SD Human, pooled SD; Nanofiltration 
Refrigeration; RT for 

1 month 

Alprolix® Recombinant, HEK cell line 
Nanofiltration; column 

chromatography 

Refrigeration; RT for 

6 months 

Benefix® Recombinant, CHO cell line 
Chromatography; 

Nanofiltration 

RT or under 

refrigeration at a 

temperature of 2 to 

30°C (36 to 86°F)  

Idelvion® Recombinant, CHO cell line 
Solvent/detergent & 

filtration 
Refrigeration or RT 

Ixinity® Recombinant, CHO cell line 
Chromatography; 

Nanofiltration 
RT 

Mononine® Human, pooled 

Immunoaffinity 
chromatography; 

Chemical treatment; 
Nanofiltration 

Refrigeration; RT for 

1 month 

Rixubis® Recombinant, CHO cell line SD; Nanofiltration 
Refrigeration; RT for 

12 months 

Factor IX Complex Preparations 

Bebulin® Human, pooled 
Nanofiltration; Vapor 

heated 
Refrigeration 

Kcentra® Human, pooled 

Ion exchange 
chromatography; Vapor 

heated; Adsorbed to 
calcium phosphate; 

Nanofiltration  

RT 

Profilnine® SD Human, pooled SD; Nanofiltration 

Stable for 3 years, 
up to the expiration 
date printed on its 
label.  The storage 
temperature does 
not exceed 25°C 
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Drug Source Viral Inactivation Storage 

(77°F). Do not freeze 

Factor XIII Preparations 

Corifact® Human, pooled 
Heat treated; 

Nanofiltration; Ion 
exchange chromatography 

Refrigeration; RT for 

6 months 

Tretten® Recombinant, yeast 
Ion exchange 

chromatography 
Refrigeration 

Factor X Preparations 

Coagadex® Human, pooled 
SD; Nanofiltration; Heat 

treated 
Refrigeration or RT 

Recombinant Von Willebrand factor (rVWF) 

Vonvendi® Recombinant, CHO cell line No information found 
Refrigeration; RT for 

12 months 

RT=Room Temperature, CHO=Chinese Hamster Ovary, TNBP=tri-n-butyl phosphate, HEK=Human Embryonic Kidney, BHK=Baby Hamster Kidney, 

SD=Solvent/Detergent  

 

ADVERSE DRUG REACTIONS2-29  

The most common adverse events associated with factor products are fever, headache, cough, 

nasopharyngitis, nausea, vomiting, arthralgia, limb injury, respiratory distress, pruritus, rash, face edema, 

paresthesia, chills, joint pain, fatigue, and infusion site pain  

Thromboses, including deep vein thrombosis (DVT), pulmonary embolism (PE) and thrombotic stroke, have 

been reported with the use of factor products.  Disseminated intravascular coagulopathy has also been 

reported with these agents.  The risk of thrombosis increases with repeated use and higher doses, as well as 

patients with a history of previous thrombosis and those undergoing surgical procedures.   

Hypersensitivity reactions, including anaphylaxis are rare side effects from factor products.  Manifestations 

of hypersensitivity or allergic reactions include anaphylactic shock, hypotension, hypertension, chest 

tightness, dizziness, paresthesia, lethargy, restlessness, vomiting, urticaria, erythema, pyrexia, chills, and 

rash. In the event of a hypersensitivity reaction, stop the infusion immediately and administer appropriate 

emergency treatment. Patients experiencing an allergic reaction should be evaluated for the presence of an 

inhibitor. 

The development of inhibitors, circulating antibodies, to the factor products can occur in up to 30-50% of 

patients with hemophilia A and 1.5-3% in patients with hemophilia B. In general, this manifests as a 

decreased response to the therapy.  Hemophilia A patients with low levels of inhibitors may respond to 

higher doses, but in some cases, this may preclude treatment with that particular agent.2       
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Products made from human plasma may contain infectious agents (e.g., viruses and theoretically, the 

Creutzfeldt-Jakob disease [CJD] prion) that can cause disease.  The risk that such products will transmit an 

infectious agent has been reduced by screening plasma donors for prior exposure to viruses, by testing for 

the presence of viral infections, and by inactivating and/or removing certain viruses during manufacturing.  

See the table above for more information on the purification process for these products.  Clinicians should 

strongly consider administration of hepatitis A and hepatitis B vaccines to individuals receiving human 

plasma derivatives.    

 

DISEASE STATE SUMMARIES 1,21,27,31-35 

The treatment of choice for both hemophilia A and B is factor replacement with either pooled human or 

recombinant factor VIII or IX products.  Prophylactic factor VIII should be used to prevent bleeds in patients 

with severe hemophilia, defined as <1% factor VIII activity.  Two randomized, controlled trials have shown 

that prophylaxis with factor VIII replacement in early years can lead to a reduction in joint damage 

compared to on-demand treatment.  In the first trial by Gringeri et al32, boys under the age of 30 months 

with hemophilia who received prophylactic factor therapy were found to have normal joint structure in 93% 

of cases compared to 55% who received on-demand treatment.   

In a trial by Manco-Johnson et al33, 45 children with normal, radiographic joints and at least one bleed in the 

last six months received either prophylaxis or on -demand treatment with factor replacement.  Over a 10-

year period, children receiving prophylactic factor replacement saw fewer joint bleeds (0.2/patient/month 

compared to 0.52/patient/month) than those on on-demand therapy.  Prophylactic treatment with factor IX 

products in patients with hemophilia B is also recognized as an appropriate treatment to prevent joint or 

organ damage.  Alprolix® and Rixubis® are both FDA-approved for the prevention of bleeds in patients with 

hemophilia B.21,27   Another option for patients with both hemophilia A and B is secondary prophylaxis, 

factor replacement after a patient has experienced a bleed or multiple bleeding events.   

The treatment of hemophilia patients with inhibitors is difficult.  Inhibitors in hemophiliac patients are 

alloimmune antibodies to factors, occur in up to 30% of patients with severe hemophilia A and 5% of 

patients with severe hemophilia B. They occur less frequently in mild (5% or greater factor level) and 

moderate (1-5% level) hemophiliacs.   Inhibitors can occur in patients treated with pooled human or 

recombinant factor products.  Higher doses of factor can sometimes override a low-titer inhibitor, but often 

there is a need to treat with a bypassing agent to stop bleeding. Several strategies are employed to try to 

decrease the inhibitor, but these take time and involve using large doses of factor for long periods of time 

and are very costly. Bypassing agents include activated factor VII (Novoseven®) and prothrombin complex 

concentrates (Bebulin®, Kcentra®, Profilnine®, and Febia®). Immunosuppressive treatments have also 

involved the use of steroid, rituximab, plasmapheresis and cytotoxic chemotherapy. No one strategy has 

been adopted and treatment is patient specific.  

Patients with acquired inhibitors, which are autoimmune antibodies in NON -hemophiliac patients, are most 

often treated with a bypassing agent and immunosuppression to decrease production of the autoantibody. 

Commonly, NovoSeven® is chosen as the initial therapy, used in combination with steroids. Obizur®, a 

porcine Factor VIII, can be used, if the inhibitor is not, at diagnosis, cross-reactive with porcine factor VIII 
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and is not a high titer inhibitor. Generally, Obizur® can only be used for a few doses, as patients will quickly 

develop inhibitor to porcine factor VIII, given its structural similarity to human factor VIII. 

Von Willebrand disease is the most common congenital bleeding disorder.  The treatment of choice is 

desmopressin, which causes a temporary increase in factor VIII and VWF from the endothelium.  Factor 

products that contain VWF, including Alphanate®/VWF, Humate-P®, Koate®-DVI, and Wilate®, should be 

used only in patients who have an inadequate response to desmopressin in acute bleeds or prior to a 

surgical procedure.  Vonvendi® is the only product that is exclusively von Willebrand factor, containing no 

factor VIII. It can be used alone, although it is recommended to use in combination with a factor VIII product 

in a bleeding patient whose baseline factor VIII levels are less than 40% or whose levels are unknown.      

 

GUIDELINES1,34 

The World Federation for Hemophilia (WFH) published guidelines on the management of patients with 

hemophilia in 2012.  Highlights from the guidelines include:1 

 The WFH strongly recommends the use of viral inactivated plasma-derived or recombinant 

concentrates in preference to cryoprecipitate or fresh frozen plasma for the treatment of 

hemophilia and other inherited bleeding disorders. 

 Choice of agent should be based on purity and safety, focusing on viral inactivation. 

 The patient’s factor level should be measured 15 minutes after the infusion to verify the calculated 

dose. 

 For treatment of factor IX deficiency, a product containing only factor IX is more appropriate than 

prothrombin complex concentrates, which also contain other clotting factors such as factors II, VII, 

and X, some of which may become activated during manufacture. Products containing activated 

clotting factors may predispose to thromboembolism. 

 In the absence of an inhibitor, each unit of factor VIII per kilogram of body weight infused 

intravenously will raise the plasma factor VIII level approximately 2 IU/dl. 

 In absence of an inhibitor, each unit of factor IX per kilogram of body weight infused intravenously 

will raise the plasma FIX level approximately 1 IU/dl. 

The United Kingdom Hemophilia Centre Doctors Organization published guidelines on the treatment of VWD 

in 2014.  Highlights from the guidelines include:34 

 For replacement therapy a VWF-containing concentrate manufactured from a safe plasma source 

with adequate viral testing and inactivation procedures should be chosen.  

 For treatment of acute bleeding or emergency surgery, a VWF-FVIII concentrate or a combination of 

high purity FVIII and high purity VWF concentrates should be used.  

 Prophylaxis should be considered for recurrent bleeding in all types of VWD. 
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 Intermediate purity FVIII-VWF or high purity VWF concentrates are both appropriate for prophylaxis.  

 

SUMMARY1-35 

Hemophilia and other congenital or acquired bleeding disorders are rare conditions that cause patients to 

have minor to serious bleeding events that in some cases can be life-threatening.  If not treated and/or 

prevented, recurrent bleeds in joints can lead to significant disability. There are a number of different factor 

products on the market.  The primary differences between the products include the clotting factor and 

source.  Recombinant factors were developed to avoid potential viral contamination, increase the half-life, 

and reduce the development of inhibitors.  Most experts in the field and the most recent guidelines 

published by the WFH do not endorse one product over the other because of the lack of randomized 

controlled trials. They do however recommend products that contain the primary factor over those that 

contain multiple factors like the prothrombin complex concentrates.  Those agents should be reserved for 

patients with hemophilia and inhibitors.  Overall, there is insufficient evidence to suggest any agent in this 

class is clinically superior to another within a given indication.   
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