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The legally binding text is the original French ver sion     

 
 

TTRRAANNSSPPAARREENNCCYY  CCOOMMMMIITTTTEEEE  
Opinion 

2 April 2014 
 

 
 

NOVOEIGHT 250 IU, powder and solvent for solution f or injection 
B/1 vial of powder + 1 prefilled syringe of 4 ml so lvent + 1 vial adaptor (CIP:3400958573958) 

NOVOEIGHT 500 IU, powder and solvent for solution f or injection 
B/1 vial of powder + 1 prefilled syringe of 4 ml so lvent + 1 vial adaptor (CIP:3400958574030) 

NOVOEIGHT 1000 IU, powder and solvent for solution for injection 
B/1 vial of powder + 1 prefilled syringe of 4 ml so lvent + 1 vial adaptor (CIP:3400958574269) 

NOVOEIGHT 1500 IU, powder and solvent for solution for injection 
B/1 vial of powder + 1 prefilled syringe of 4 ml so lvent + 1 vial adaptor (CIP:3400958574320) 

NOVOEIGHT 2000 IU, powder and solvent for solution for injection 
B/1 vial of powder + 1 prefilled syringe of 4 ml so lvent + 1 vial adaptor (CIP:3400958574498) 

NOVOEIGHT 3000 IU, powder and solvent for solution for injection 
B/1 vial of powder + 1 prefilled syringe of 4 ml so lvent + 1 vial adaptor (CIP:3400958574559) 
 

Applicant: NOVO NORDISK 

INN turoctocog alfa 

ATC code (2013) B02BD02 (antihaemorrhagics) 

Reason for the 
request   

Inclusion 

List concerned Hospital use (French Public Health Code L.5123-2) 

Indication concerned 
“Treatment and prophylaxis of bleeding in patients with haemophilia A 
(congenital factor VIII deficiency)” 
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Actual Benefit The actual benefit of NOVOEIGHT is substantial. 

Improvement in 
Actual Benefit 

NOVOEIGHT does not provide any improvement in actua l benefit ( level V, 
non-existent) in the treatment and prophylaxis of h aemophilia A compared 
with other available treatments. 

Therapeutic use NOVOEIGHT is one of the first -line factor VIII concentrates used in the 
treatment and prophylaxis of bleeding in haemophili a A. 
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01 ADMINISTRATIVE AND REGULATORY INFORMATION  

 

Marketing 
Authorisation 

Date initiated: 13/11/2013 (centralised procedure)  
As a condition of the Marketing Authorisation, special monitoring through 
pharmacovigilance/RMP and additional or follow-up clinical trials have 
been requested. 

Prescribing and 
dispensing conditions 
/special status 

List I 
Initial six-month hospital prescription 
Dispensing is restricted to internal pharmacies in healthcare organisations 
(article R.5121-80 of the French Public Health Code). 

 
 

ATC Classification 

2013 
B Blood and blood-forming organs 
B02 Antihaemorrhagics 
B02B Vitamin K and other haemostatics 
B02BD Blood coagulation factors 
B02BD02 turoctocog alfa 

 

02 BACKGROUND  

Initial inclusion of NOVOEIGHT, a new recombinant human coagulation factor VIII concentrate 
indicated in the treatment of haemophilia A, on the list of medicines approved for hospital use.  
 
The active substance in NOVOEIGHT, turoctocog alfa, is a B-domain truncated recombinant factor 
VIII concentrate.  
It should be noted that the purification step involves nanofiltration through a very low-porosity 
membrane (20 nm filter) and that this product can be stored at temperatures of up to 30°C for 
6 months (above 25 °C is recommended for other coagulation factors). 
 

03 THERAPEUTIC INDICATIONS  

“Treatment and prophylaxis of bleeding in patients with haemophilia A (congenital factor 
VIII deficiency). 
NOVOEIGHT can be used for all age groups.” 
 

04 DOSAGE 

“Treatment should be initiated under the supervision of a doctor experienced in the treatment of 
haemophilia. 
 
Previously untreated patients 
The safety and efficacy of NOVOEIGHT in previously untreated patients have not yet been 
established. No data are available. 
 
Posology 
The dosage and duration of the substitution therapy depend on the severity of the factor VIII 
deficiency, on the location and extent of the bleeding and the patient’s clinical condition.  
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One International Unit (IU) of factor coagulant VIII activity is equivalent to the quantity of factor VIII 
in one ml normal human plasma.  
 
On demand treatment   
The calculation of the required dose of factor VIII is based on the empirical finding that 
1 International Unit (IU) factor VIII per kg body weight raises the plasma factor VIII activity by 
2 IU/dl. The required dose is determined using the following formula:  
Required units = body weight (kg) x desired factor VIII rise (%) (IU/dl) x 0.5 (IU/kg per IU/dl).  
 
The amount to be administered and the frequency of administration should always be oriented to 
clinical effectiveness in the individual case.  
 
In the case of the following haemorrhagic events, the factor VIII coagulant activity should not fall 
below the given plasma activity level (in % of normal or IU/dl) in the corresponding period. The 
following table can be used to guide dosing in bleeding episodes and surgery: 
 

Degree of 
haemorrhage/Type of 

surgical procedure 

Factor VIII level 
required (%) (IU/dl) 

Frequency of doses (hours)/Duration of 
therapy (days) 

Haemorrhage   
Early haemarthrosis, muscle 
bleeding or oral bleeding 

20-40 Repeat every 12 to 24 hours, for at least 1 day, 
until the bleeding episode as indicated by pain 
is resolved or healing achieved 
 

More extensive 
haemarthrosis, muscle 
bleeding or haematoma 

30-60 Repeat infusion every 12-24 hours for 3-4 days 
or more until pain and acute disability are 
resolved 
 

Life threatening haemorrhages 60-100 Repeat infusion every 8 to 24 hours until threat 
is resolved 

Surgery   
Minor surgery including tooth 
extraction 

30-60 Every 24 hours, for at least 1 day, until healing 
is achieved 
 

Major surgery 80-100 (pre- and 
postoperative) 

Repeat infusion every 8-24 hours until 
adequate wound healing, then continue 
therapy for at least another 7 days to maintain 
a factor VIII coagulant activity of 30% to 
60% (IU/dl) 

 
Prophylaxis   
For long term prophylaxis against bleeding in patients with severe haemophilia A, the usual 
recommended doses are 20-40 IU of factor VIII per kg body weight every second day or 20-50 IU 
of factor VIII per kg body weight 3 times weekly. In some cases, especially in younger patients, 
shorter dosage intervals or higher doses may be necessary.  
 
Treatment monitoring   
During the course of treatment, appropriate determination of factor VIII levels is advised to guide 
the dose to be administered and the frequency of repeated injections. In the case of major surgical 
interventions in particular, precise monitoring of the substitution therapy by means of coagulation 
analysis (plasma factor VIII activity) is indispensable. Individual patients may vary in their response 
to factor VIII, achieving different levels of in vivo recovery and demonstrating different half-lives.  
 
Surgery   
There is no experience in surgery of paediatric patients.  
 
Older people   
There is no experience in patients >65 years.  
 



HAS - Medical, Economic and Public Health Assessmen t Division  5/18 

Paediatric population   
For long term prophylaxis against bleeding in patients below the age of 12, doses of 25-50 IU of 
factor VIII per kg body weight every second day or 25-60 IU of factor VIII per kg body weight 
3 times weekly are recommended. For paediatric patients above the age of 12 the dose 
recommendations are the same as for adults.  
 
Method of administration    
Intravenous use.  
The recommended infusion rate for NOVOEIGHT is 1-2 ml/min. The rate should be determined by 
the patient’s comfort level.” 
 

05 THERAPEUTIC NEED 

Haemophilia A 
Haemophilia A is a genetic constitutional bleeding disorder inherited as an X-linked recessive trait 
which results in a deficiency in coagulation factor VIII. Transmitted by women, known as carriers, it 
almost always occurs in boys. 
 
The clinical severity of haemophilia A is classified according to factor VIII plasma levels:  

- Severe forms (< 1 IU/dl) are characterised by frequent spontaneous bleeding or abnormal 
bleeding following minor injuries, surgery or tooth extraction; they generally appear within 
the first two years of life. 

- Moderate forms (1-5 IU/dl) are characterised by abnormal bleeding following minor injuries, 
surgery or tooth extraction; spontaneous bleeding is rare. 

- Mild forms (5-40 IU/dl) are characterised by abnormal bleeding following minor injuries, 
surgery or tooth extraction, without spontaneous bleeding. 

According to 2013 data from the FranceCoag network,1 5,007 patients seen in France have 
haemophilia A, which is severe in 35% of cases, moderate in 15% and mild in 50%. 
 
Intra-articular haemorrhage (haemarthrosis), a pathognomonic sign of haemophilia A, is the most 
common form of bleeding, followed by muscle haematomas. However, bleeding may occur at any 
site following trauma and may be life-threatening as a result of compression (intracranial 
haemorrhage, gastrointestinal bleeding, and compressive neck or intraperitoneal haematomas). 
Muscle haematomas are serious because of the substantial loss of red blood cells that they can 
cause, the risk of nerve compression and the risk of forming a haemophilic pseudotumour in 
chronic cases, with erosion of the underlying bone structures. In addition, in the absence of 
adequate treatment, recurrent haemarthrosis may progress to haemophilic arthropathy (destructive 
and irreversible cartilage and bone lesions) which causes significant disability. If left untreated, 
severe haemophilia is fatal in childhood or adolescence. 
 
Therapeutic management of haemophilia A 
The aim of therapeutic management in haemophilia A is to control bleeding episodes and their 
short-term and long-term complications at an early stage and/or to prevent them.2 Haemophilia A is 
treated by replacement therapy involving the administration of factor VIII concentrates (either 
plasma-derived products or genetically engineered products known as recombinant products). 
These concentrates are administered “on demand” when bleeding occurs or as prophylaxis. One of 
the main concerns of replacement therapy is to try to prevent or slow the onset of haemophilic 
arthropathy, a complication requiring orthopaedic or surgical treatment. 
 
                                                
1The FranceCoag network is a national system for monitoring a cohort of patients with hereditary deficiencies 
in clotting proteins, which was set up by the public authorities and has been coordinated by the Health 
Monitoring Institute (InVS) since 2004. 
2Haemophilias and serious hereditary bleeding disorders. National diagnosis and treatment protocol for a 
rare disease. Chronic Conditions Guide. Haute Autorité de Santé. 2007. 
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Factor VIII inhibitors   
Since the substantial reduction in the risk of infection from factor VIII replacement therapy, the 
main complication of this treatment is the development early in treatment of antibodies that inhibit 
factor VIII activity. The incidence of inhibitor detection in patients with haemophilia A was 11.3% in 
France between 1994 and 2005, and 26% in cases of severe haemophilia A.3  
Activated coagulation factor VII or activated prothrombin complex concentrates (bypassing agents) 
can be used as an alternative to factor VIII to treat bleeding episodes in patients with inhibitors, but 
they are less effective and less easy to use. For severe haemophilia A with inhibitors, the treatment 
to consider is immune tolerance induction therapy (eradicating the inhibitors), which involves the 
administration of high-dose factor VIII concentrates. This induction should be performed with the 
patient’s usual factor VIII product. 
Several intrinsic risk factors for developing inhibitors have been identified: severe haemophilia A, 
certain types of genetic abnormality, non-white ethnicity, and a family history of inhibitors. Extrinsic 
risk factors relating to the factor VIII concentrates and how they are administered are debatable. 
These are initial treatment at an early age, dose intensity, method of production and type of 
concentrate: although there are pre-clinical and clinical arguments in the literature indicating that 
recombinant and plasma-derived factor VIII products have different immunogenicity, no 
conclusions can be drawn due to the populations studied.4 
 

                                                
3Doncarli A, Demiguel V, Ghez M, Doussin A et al. Premier état des lieux du suivi de la population hémophile 
en France (cohorte Francecoag), 1994-2005. Bulletin épidémiologique hebdomadaire. 2006; 39. 
4Développement des inhibiteurs et prise en charge chez les patients hémophiles traités par Facteur VIII ou 
IX d’origine plasmatique ou recombinante. AFSSAPS [French Healthcare Product Safety Agency] report. 
2006.  
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06 CLINICALLY RELEVANT COMPARATORS  

06.1 Medicinal products 

The comparators come from the same therapeutic category and are of two types: 
- Plasma-derived coagulation factor VIII concentrates: FACTANE and OCTANATE 
- Recombinant coagulation factor VIII concentrates: HELIXATE NEXGEN, KOGENATE BAYER, REFACTO AF and ADVATE 

 
Name/INN 
(Company) Indication Date of TC 

Opinion AB IAB  
(Wording) 

Reimbur
sed 

FACTANE 
Human 
coagulation factor 
VIII 
(LFB) 

Treatment and prevention of bleeding and 
surgical bleeding caused by factor VIII 
deficiency (haemophilia A) in previously 
treated or previously untreated patients 
who do not have factor VIII inhibitors. 

Initial 
opinion: N/A 

Substantial 

N/A Yes 

 Treatment of inhibitors through  
immune tolerance induction (ITI) 

28/03/2007 

This medicinal product is confirmed as 
having a role in the therapeutic strategy, 
and it is a useful treatment option for ITI in 
patients who have developed inhibitors 
following FACTANE therapy. 

Yes 

OCTANATE 
Human 
coagulation factor 
VIII 
(Octapharma) 

Treatment and prophylaxis of bleeding in 
patients with haemophilia A (congenital 
factor VIII deficiency). 

04/10/2006 Substantial** 

OCTANATE, a plasma-derived factor VIII 
concentrate, does not provide any 
improvement in actual benefit (level V) 
compared with the other available factor 
VIII concentrates. 

Yes 

HELIXATE 
NEXGEN 
octocog alfa 
(CSL Behring) 

Treatment and prophylaxis of bleeding in 
patients with haemophilia A 
(congenital factor VIII deficiency). 

08/11/2000 N/A N/A Yes 

KOGENATE then 
KOGENATE 
BAYER 
octocog alfa 
(Bayer) 

Treatment and prophylaxis of bleeding in 
patients with haemophilia A 
(congenital factor VIII deficiency). 

(initial 
opinion for 
KOGENAT

E 
25/10/2000) 

 
16/06/2004 

Substantial 

The KOGENATE BAYER proprietary 
medicinal products do not provide any 
improvement in actual benefit (level V) 
compared with other recombinant factor VIII 
concentrates. 

Yes 
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Name/INN 
(Company) Indication Date of TC 

Opinion AB IAB  
(Wording) 

Reimbur
sed 

ADVATE 
octocog alfa 
(Baxter) 

Treatment and prophylaxis of bleeding in 
patients with haemophilia A 
(congenital factor VIII deficiency). 

16/06/2004 Substantial** 

The proprietary medicinal product ADVATE 
is a recombinant factor VIII concentrate 
produced without the addition of any animal 
or human proteins. This improvement in the 
production process concerns potential risks 
and is intended as a precautionary measure 
rather than a measure to reduce an 
assessed risk. In comparison with other 
recombinant factor VIII concentrates, 
ADVATE does not demonstrate any 
additional clinical benefit to patients. 
In the treatment and prophylaxis of bleeding 
in patients with haemophilia A, the ADVATE 
proprietary medicinal products do not 
provide any improvement in actual benefit 
(level V) compared with other recombinant 
factor VIII products. 

Yes 

REFACTO then 
REFACTO AF 
moroctocog alfa  
(Pfizer) 

Treatment and prophylaxis of bleeding in 
patients with haemophilia A 
(congenital factor VIII deficiency). 
REFACTO AF is appropriate for use in 
adults and children of all ages, including 
newborns. 

(Initial 
opinion for 
REFACTO 
07/07/1999) 

 
18/06/2003 

Substantial N/A Yes 

* Therapeutic category 
** This assessment was performed in children and led to a similar AB and IAB 
 
���� Conclusion 
The comparators listed are all clinically relevant.  
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07 INTERNATIONAL INFORMATION ON THE MEDICINAL PRODUCT  

Marketing Authorisation was obtained in the United States on 16/10/2013, and is under evaluation 
in Switzerland and Australia. 
In Japan, NOVOEIGHT passed a marketing review by the Committee on Drugs of Japan’s 
Pharmaceutical Affairs and Sanitation Council on 18/11/2013 and is awaiting approval by the 
Ministry of Health (MHLW). 
Applications for reimbursement are in progress.  
 

08 ANALYSIS OF AVAILABLE DATA  

The clinical data submitted for inclusion of NOVOEIGHT (turoctocog alfa) come from four 
pharmacokinetic studies (3522, 3600, 3893, 4015) and from the following trials:  

- A phase III trial (Guardian 1 study, 3543) in adults and adolescents aged 12 years and over 
- A phase III trial (Guardian 3 study, 3545) in children aged under 12 years 
- A follow-up study (Guardian 2 study, 3568) in patients who have completed the Guardian 1 

and 3 studies and pharmacokinetic studies 3600, 3893 and 4015; this study is ongoing. 
 
It should be noted that the population of the Guardian 1 trial partially consisted of patients who had 
completed the pharmacokinetic study 3522 and that this was the source population for patients 
included in pharmacokinetic studies 3600 and 3893. In addition to collecting pharmacokinetic data, 
these three pharmacokinetic studies recorded adverse events. 
 
The pharmacokinetic parameters obtained in all of the studies will not be discussed. 
 

08.1 Efficacy 

The clinical efficacy data come from the two phase III trials Guardian 1 and 3, and from the 
Guardian 2 follow-up study report dated 1 September 2012.  
In these studies, the primary efficacy endpoint was initially clinical efficacy. However, following a 
protocol amendment (October 2009), the primary efficacy endpoint was changed to a safety 
endpoint, namely the incidence of factor VIII inhibitors, and the efficacy endpoints were studied as 
secondary endpoints. This change was implemented despite scientific advice from the CHMP 
[Committee for Medicinal Products for Human Use] which disapproved of this design.5 However, 
the EMA considered the efficacy endpoints to be primary endpoints in its analysis in the EPAR.  
 

                                                
5Scientific advice letters EMA/CHMP/SAWP/14717/2010, EMA/CHMP/SAWP/287098/2010, EMA/423638/2010. 
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8.1.1 Study 3543, Guardian 1   

Methods 
The Guardian 1 study6 is a non-comparative, open-label, multicentre (48 sites in 15 countries7) 
phase III trial that took place between April 2009 and September 2011.  
The objective was to evaluate the safety and efficacy of turoctocog alfa in the prophylaxis and 
treatment of bleeding in patients with severe haemophilia A aged between 12 and 65 years and 
previously treated with another factor VIII concentrate (for a total of at least 150 exposure days or 
EDs). Safety and efficacy were specifically evaluated in the context of elective surgery. 
Patients included had to be immunocompetent (HIV negative), have no history of factor VIII 
inhibitors, not have received immune tolerance induction therapy, and not have received 
replacement therapy for mild/moderate bleeding up to three days before the first dose or for major 
bleeding up to seven days before the first dose. Some of the patients included were selected from 
the population of pharmacokinetic study 3522, and had therefore already been exposed to 
turoctocog alfa before inclusion in the trial.  
The number of patients to include was set at 150, in accordance with EMA guidelines8 
recommending inclusion of at least 50 patients.  
All patients had to receive prophylactic treatment for 75 EDs or until early exit from the trial 
(administration of another coagulation factor VIII concentrate, anticoagulants, packed red blood 
cells or fresh frozen plasma). 
 
Treatment administered 
This study did not use a comparator. 
As prophylactic treatment, turoctocog alfa was administered at an initial dose of 20 IU/kg to obtain 
a factor VIII trough level ≥ 0.01 IU/ml or greater than the lower limit of detection, then at a dose of 
20 to 40 IU/kg every second day or 20 to 50 IU/kg 3 times a week.  
For surgical procedures, a preoperative loading dose was administered, as well as a dose on the 
day of the procedure and for seven days afterwards calculated to maintain trough levels of 
0.50 IU/ml. 
To treat bleeding episodes, the dose was adjusted to obtain post-injection levels of at least 
0.50 IU/ml. 
 
Endpoints 
The main efficacy endpoints were secondary endpoints and consisted of: 

- Mean number of bleeding episodes per patient per year 
- Haemostatic efficacy in the treatment of bleeding, evaluated by a four-point 

scale9 (excellent, good, moderate or none); clinical success was defined as excellent or 
good haemostatic efficacy 

- For surgical procedures, haemostatic efficacy (four-point scale), difference between actual 
and predicted blood loss, haemoglobin levels (before, during and after surgery) and number 
of transfusions. 

 
                                                
6Lentz SR, Misgav M, Ozelo M and al. Results from a large multinational clinical trial (guardianTM1) using 
prophylactic treatment with turoctocog alfa in adolescent and adult patients with severe haemophilia A: 
safety and efficacy. Haemophilia 2013; 19: 691-97. 
7Brazil, Croatia, Germany, Israel, Italy, Japan, Malaysia, Russia, Serbia, Spain, Switzerland, Taiwan, UK, 
United States. 
8Guideline on the clinical investigation of recombinant and human plasma-derived factor VIII products. 
European Medicines Agency. 2011. 
9Haemostatic efficacy scale: 

- Excellent: pain relief and/or unequivocal improvement in signs of bleeding within eight hours of a 
single injection 

- Good: pain relief and/or improvement in signs of bleeding within eight hours of one or more injections 
- Moderate: probable or moderate beneficial effect within eight hours of more than one injection in 

general 
- None: no improvement or worsening results. 
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Results 
One hundred and fifty male patients were included in this study, including 22 who had already 
been exposed to turoctocog alfa in study 3522, and 9 who had had elective surgery (which was 
major surgery in 8 of these cases). Their mean age was 28 years (12 to 65 years). Before inclusion 
in the study, 61% of patients had had prophylactic treatment; the mean number of bleeding 
episodes in the past 12 months for these patients was 9. On-demand treatment had been 
administered to 65% of patients included, of whom 26% were receiving prophylactic treatment. 
The mean number of exposure days was 85 (11 to 172 EDs) and 148 patients had been exposed 
for more than 50 days.  
During the study, 70% of patients had at least one bleeding episode (n=105). The mean number of 
bleeding episodes per patient per year was 6.5 and the median number was 3.7. This figure was 
similar for adults and adolescents. Patients most commonly had spontaneous (66.5%) and mild to 
moderate (90%) bleeding. 
Haemostatic efficacy was considered excellent in resolving 29.4% of episodes, good in 55.1% and 
moderate in 13%. Turoctocog alfa was ineffective in 2% of episodes. The clinical success rate was 
84.5%. 
Haemostatic efficacy was excellent for seven of the nine patients undergoing surgery and good for 
the remaining 2 patients. The mean difference between actual and predicted blood loss was 59 ml 
(range: 1 to 750 ml) and is not very informative. Patients’ haemoglobin fell by an average of 1 g/dl 
after the surgical procedure. A transfusion of packed red blood cells was required for one patient. 
 
Quality of life 
Quality of life was evaluated using the European EQ-5D quality of life scale. On inclusion and at 
the end of the study, the majority of patients reported mobility problems (46%) and moderate pain 
(44%). The other areas covered (personal care, daily activity, anxiety and depression) were 
relatively unaltered. The results of perceived general health as evaluated by the EQ-5D visual 
analogue scale are very variable and difficult to interpret. 
 

8.1.2 Study 3545, Guardian 3 

Methods 
The Guardian 3 study10 was a non-comparative, open-label, multicentre (26 sites in 11 countries11) 
phase III trial that took place between June 2010 and November 2011.  
The objective was to evaluate the safety and efficacy of turoctocog alfa in the prophylaxis and 
treatment of bleeding in boys aged under 12 years with severe haemophilia A previously treated 
with another factor VIII concentrate (for a total of at least 50 EDs). 
Patients included had to be immunocompetent (HIV negative) and have no planned surgery or 
history of factor VIII inhibitors.  
The number of patients to include was set at 60, in accordance with EMA guidelines12 
recommending inclusion of at least 50 patients. 
All patients had to receive prophylactic treatment for 50 EDs or until early exit from the trial. 
 
Treatment administered 
This study did not use a comparator. 
As prophylactic treatment, a single dose of 25 to 50 IU/kg turoctocog alfa every other day or 25 to 
60 IU/kg three times a week was administered. Patients previously treated on demand before 
inclusion received an initial dose of 25 IU/kg. For patients receiving prophylactic treatment before 
inclusion, the initial dose was chosen by the investigator based on the patient’s clinical profile, 
factor VIII incremental recovery or trough levels of turoctocog alfa. 

                                                
10Kulkarni R, Karim FA, Glamocanin S et col. Results from a large multinational clinical trial (guardian 3) 
using prophylactic treatment with turoctocog alfa in paediatric patients with severe haemophilia A: safety, 
efficacy and pharmacokinetics, Haemophilia 2013; 19: 698-705. 
11Brazil, Italy, Lithuania, Macedonia, Malaysia, Poland, Russia, Serbia, Taiwan, Turkey, United States. 
12Guideline on the clinical investigation of recombinant and human plasma-derived factor VIII products. 
European Medicines Agency. 2011. 
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In the treatment of bleeding episodes, the dose was determined using the formula “weight (kg) 
x desired increase in factor VIII (IU/dl or % of normal) x 0.5 IU/kg” in order to obtain a post-injection 
turoctocog alfa concentration of 0.5 IU/ml. 
 
Endpoints 
The main efficacy endpoints were secondary endpoints and consisted of: 

- Mean number of bleeding episodes per year 
- Haemostatic efficacy in the treatment of bleeding, evaluated by a four-point 

scale13 (excellent, good, moderate or none); clinical success was defined as excellent or 
good haemostatic efficacy. 

 
Results 
Sixty five boys aged under 12 years were initially included in this study, then two of them, who had 
never been treated, were excluded. Among the 63 patients treated, mean age was 6 years (+/-3 
years) with 31 patients aged under 6 years. Before inclusion in the study, 76% of patients had had 
prophylactic treatment, and the mean number of bleeding episodes in the past 12 months was 6 
(+/-8). On-demand treatment had been administered to 29% of patients included, with a mean 
number of 34 bleeding episodes in the 12 months prior to inclusion. 
The mean number of EDs was 58 (20 to 104 EDs) and 59 patients had been exposed for more 
than 50 days.  
During the study, 65% of patients had at least one bleeding episode (n=41). The mean number of 
bleeding episodes per patient per year was 5.3 and the median number was 3.0. Patients most 
commonly had trauma-related (66.7%) and mild to moderate (91.3%) bleeding.  
Haemostatic efficacy was considered excellent in resolving 55.3% of episodes, good in 39% and 
moderate in 4%. Turoctocog alfa was ineffective in 1.6% of episodes. The clinical success rate was 
94.3%. 
Two patients underwent a minor surgical procedure during the study. The haemostatic efficacy of 
turoctocog alfa was judged to be excellent in both patients. 
 
Quality of life 
Quality of life was evaluated using the HAEM-QOL questionnaire on inclusion and at the end of the 
study. Taking into account the sample size and the variability in scores, the results are not very 
informative.  

                                                
13Haemostatic efficacy scale: 

- Excellent: pain relief and/or unequivocal improvement in signs of bleeding within eight hours of a 
single injection 

- Good: pain relief and/or improvement in signs of bleeding within eight hours of one or more injections 
- Moderate: probable or moderate beneficial effect within eight hours of more than one injection in 

general 
- None: no improvement or worsening results. 
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8.1.3 Study 3568, Guardian 2 

Methods 
The Guardian 2 study is an open-label, multicentre (51 centres in 18 countries) and 
non-comparative follow-up study. It includes patients treated with turoctocog alfa who have 
completed the Guardian 1 and Guardian 3 studies or pharmacokinetic studies 3600, 3893 or 4015. 
This study started in October 2009 and the follow-up of patients included should end in June 2016, 
as the enrolment phase is complete. 
The objective is to evaluate the safety and efficacy of turoctocog alfa in the prophylaxis and 
treatment of bleeding episodes and during surgery in patients with severe haemophilia A. 
The treatment regimens from the previous clinical trials have been continued and the secondary 
efficacy endpoints remain the same. 
 
Results    
One hundred and eighty nine patients have been included in this study, of whom 188 have been 
treated with turoctocog alfa at least once. On inclusion, 58.5% were aged 18 years and over, 15% 
were aged 6 to 12 years and 14.4% were under 6 years.  
On 1 September 2012, the mean number of EDs was 205 days (1 to 492 EDs) and 75% of patients 
had had at least one bleeding episode (n=142). The mean number of episodes was 3.1 per patient 
per year and more specifically 3.4/patient/year in adults versus 2.8 in patients aged between 6 and 
17 years and 2.3 in children aged under 6 years. Eighty-eight per cent of bleeding episodes were 
mild to moderate in severity. 
Haemostatic efficacy was considered excellent in resolving 51.7% of episodes, good in 36.6% and 
moderate in 10.8%. Turoctocog alfa was ineffective in 0.5% of episodes. Haemostatic efficacy 
rates were heterogeneous between age groups, with haemostatic response considered as 
excellent more often in children aged under 12 years. The clinical success rate was 88.3%. 
Five patients underwent major surgery. Haemostatic efficacy was excellent for two patients and 
good for three patients.  
 

08.2 Adverse effects 

The adverse events data come from a pooled analysis of the Guardian 1 and 3 studies and the 
Guardian 2 follow-up study, and pharmacokinetic studies 3522, 3893 and 3600. Adverse events 
were observed in a total of 214 patients.  
 

8.2.1 Immunogenicity 

The primary efficacy endpoint in the Guardian 1 and 3 clinical trials and the Guardian 2 follow-up 
study was the incidence of anti-factor VIII inhibitor antibodies, as defined by a level greater than or 
equal to 0.6 Bethesda units.  
No inhibitors were found in patients in the phase III trials or the follow-up study. The upper limit of 
the 97.5% confidence interval for the incidence of inhibitors was 2.5 in the Guardian 1 study and 
6.1 in the paediatric Guardian 3 study. NOVOEIGHT was considered to be safe in terms of 
inhibitors if this limit was below 6.8%.     
Among the 19 patients whose serological anti-CHO antibody status had changed, two patients who 
were negative on inclusion were positive at the end of the study.  
 

8.2.2 Other adverse effects 

The proportion of patients with at least one adverse event was 67% in the Guardian 1 study in 
adults and adolescents, 51% in the Guardian 3 study in children aged under 12 years, and 73% in 
the Guardian 2 follow-up study on 1 September 2012. 
According to the pooled analysis of these studies, on 21 November 2011, 72% had had at least 
one adverse event. The most commonly reported adverse events were headaches (0.17 events 
per patient-year) and nasopharyngitis (0.15 events per patient-year).  
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The safety profile was similar in children and adults. However, in young children, adverse events 
such as upper respiratory tract infections, vomiting, cough and ear pain were more common than in 
the other age groups. Among the 11 patients who underwent a surgical procedure, 5 had adverse 
events that were unrelated to the treatment. 
The proportion of patients with at least one adverse event related to turoctocog alfa was about 8%; 
these were primarily injection site reactions, fever and increased liver enzymes.  
It should be noted that across all the studies, the dose administered was incorrect in 19 patients, 
which did not lead to any adverse events.  
Thirteen severe adverse events were reported in 11 patients but none were related to turoctocog 
alfa.  
Two patients left the study due to adverse events, one of which was related to the study product. 
The serious adverse event rate was 8% (n=17), including one death caused by post-traumatic 
cerebral haemorrhage (not treatment-related), and four serious adverse events in two patients 
(arterial hypertension, sinus tachycardia, insomnia and liver disease) related to turoctocog alfa 
exposure. 
 
The safety data in the SPC come from these clinical trials. Adverse effects are listed according to 
their frequency:  

- Common (≥ 1/100 and < 10): increased liver enzymes and injection site reactions 
- Uncommon (≥ 1/1000 and < 100): insomnia, headache, vertigo, sinus tachycardia, 

hypertension, lymphoedema, skin rash, musculoskeletal stiffness, arthropathy, pain in 
extremities or musculoskeletal pain, general disorders (fatigue, feeling hot, pyrexia), 
peripheral oedema, increased heart rate and contusion. 

 

08.3 Summary & discussion 

The application for inclusion of NOVOEIGHT (turoctocog alfa) is supported primarily by efficacy 
and safety data from two open-label, multicentre, non-comparative phase III trials: the Guardian 1 
study in adults and adolescents (aged 12 years and over) and the Guardian 3 study in children 
aged under 12 years, as well as by data from the Guardian 2 follow-up study (continuing treatment 
in patients from Guardian 1 and 3).  
The objective was to study the safety and efficacy of turoctocog alfa in the prophylaxis and 
treatment of bleeding in patients with severe haemophilia A previously treated with another factor 
VIII concentrate and with no history of inhibitors. 
All patients received prophylactic treatment with turoctocog alfa at an initial dose of 20 IU/kg, then 
20 to 40 IU/kg every second day or 20 to 50 IU/kg three times a week for adults and adolescents 
(Guardian 1 study) and 25 to 50 IU/kg every second day or 25 to 60 IU/kg three times a week for 
children aged under 12 years (Guardian 3 study). If bleeding occurred, the dose was adjusted to 
obtain a post-injection concentration of at least 0.5 IU/ml in adults and adolescents, and calculated 
in children aged under 12 years using the following formula: weight (kg) x desired increase in factor 
VIII (IU/dl or % of normal) x 0.5 IU/kg. 
 
The Guardian 1 and 3 studies respectively included 150 adults and adolescents with a mean age 
of 28 years and 63 boys aged under 12 years, who received prophylactic treatment for a mean 
duration of 85 EDs (exposure days) in adults/adolescents and 58 EDs in children aged under 12 
years. In each of these two studies, one third of patients had no bleeding episodes. The mean 
number of bleeding episodes per patient per year was 6.5 in the Guardian 1 study and 5.3 in the 
paediatric Guardian 3 study. These episodes were mostly mild to moderate in severity. Clinical 
success was achieved for 84.5% of bleeding episodes in the Guardian 1 study (haemostatic 
efficacy was excellent in 29.4% of episodes and good in 55.1%) and for 94.3% in the Guardian 3 
study (haemostatic efficacy was excellent in 55.3% of episodes and good in 39%). Turoctocog alfa 
was ineffective in about 2% of episodes.  
The Guardian 2 follow-up study, which is still ongoing, included 189 patients from the Guardian 1 
and 3 studies receiving prophylactic treatment with turoctocog alfa according to the same study 
regimen. In September 2012, one quarter of patients had had no bleeding episodes. The mean 
number of bleeding episodes per patient per year was 3.1, but percentages were heterogeneous 
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between age groups. This was also the case for clinical success rates, with a mean percentage of 
88.3%.  
Across all these studies, haemostatic efficacy was evaluated during surgery in a total of 16 patients 
and the clinical success rate was 100%. 
 
As regards safety, the incidence of developing inhibitors was zero in both phase III trials, Guardian 
1 and 3, and in the Guardian 2 follow-up study. The proportion of patients with at least one adverse 
event related to turoctocog alfa was 8%; these were primarily injection site reactions, fever and 
increased liver enzymes. None of the 17 serious adverse events, which included one death, were 
related to turoctocog alfa.  
 
From a methodology point of view, several aspects raise questions about the role of NOVOEIGHT 
in the therapeutic strategy and the applicability of these results to the target population for the 
indication. These are: 

- The lack of active comparators  
- The non-inclusion of patients treated only on demand  
- The inclusion of patients with no history of inhibitors 
- The inclusion only of patients previously treated with another factor VIII concentrate; the 

applicability of these results to previously untreated patients is debatable, as there are no 
results in this population at this stage in the proprietary medicinal product’s clinical 
development (see section 08.4, “Planned studies” with the Guardian 4 study). 

 

08.4 Planned studies 

The Guardian 4 (3809) study, which has the same design as the previous trials, started in 
September 2012 in order to study the efficacy and safety of turoctocog alfa in patients with severe 
haemophilia A who have not previously been treated with a factor VIII concentrate. This study 
complies with the EMA guidelines.8 In October 2013, 13 patients had already been included. The 
trial should be completed in June 2018. 
 
A risk management plan was approved by the EMA in August 2013. This will monitor evaluations 
of the safety of turoctocog alfa (development of inhibitors, allergic reactions or hypersensitivity) and 
will endeavour to provide data on elderly patients, previously untreated patients, patients with HIV 
or the hepatitis C virus, patients with renal or hepatic impairment, patients with mild to moderate 
haemophilia A, women (including pregnant or breastfeeding women), and the treatment of 
inhibitors through immune tolerance induction. A post-marketing, non-interventional safety 
monitoring study is planned as part of this risk management plan. This will study the incidence of 
the development of inhibitors, adverse events, haemostatic efficacy in managing bleeding episodes 
and the annual rate of bleeding episodes. The final report from this study is expected in August 
2018. 
 
 
 
 
 
 
 
 
 
 

09 THERAPEUTIC USE 

The aim of therapeutic management in haemophilia A is to control bleeding episodes and their 
short-term and long-term complications at an early stage and/or to prevent them. This is a 
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comprehensive treatment strategy that should be adapted to each patient, based on the clinical 
and laboratory context, by a doctor specialising in bleeding disorders. 
 
The first-line treatment for haemophilia A is replacement therapy involving the administration of 
coagulation factor VIII concentrates. According to the guidelines, these can be administered:  

- as curative treatment (“on demand” treatment) when bleeding occurs that cannot be 
controlled by local haemostatic measures or is not suitable for treatment with desmopressin 
or tranexamic acid;  

- to prevent bleeding: as primary prophylaxis in children with severe haemophilia aged under 
two years and before the occurrence of a second haemarthrosis, as secondary prophylaxis 
(long-term or intermittent) after the occurrence of a second haemarthrosis, or during 
surgery or invasive procedures (depending on the risk and severity of bleeding expected).14 

 
In the absence of comparative clinical trials and taking into account the proprietary medicinal 
product’s stage of clinical development (results from the long-term Guardian 2 study and the 
Guardian 4 study in treatment-naive patients not available), the proprietary medicinal product 
NOVOEIGHT is one of the first-line factor VIII concentrates used in the treatment and prophylaxis 
of bleeding episodes in haemophilia A. 

                                                
14Haemophilias and serious hereditary bleeding disorders. National diagnosis and treatment protocol for a 
rare disease. Chronic Conditions Guide. Haute Autorité de Santé. 2007. 
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010 TRANSPARENCY COMMITTEE CONCLUSIONS 

 
In view of all the above information, and following  the debate and vote, the Committee’s 
opinion is as follows: 
 

010.1 Actual Benefit 

���� Haemophilia A is a genetic bleeding disorder inherited as an X-linked recessive trait which 
results in a deficiency in coagulation factor VIII. It is characterised primarily by spontaneous 
intra-articular haemorrhages (haemarthrosis) and muscle bleeding (haematomas) or by prolonged 
bleeding following a trauma. This disorder is generally serious and can be life-threatening. 
���� NOVOEIGHT is a replacement therapy intended as curative therapy (treatment of bleeding) or 
prophylaxis (obtaining sufficient trough levels to prevent spontaneous bleeding or administered 
before a surgical procedure). 
���� The efficacy/adverse effects ratio for NOVOEIGHT is high.  
���� This proprietary medicinal product is one of the first-line factor VIII concentrates used in the 
treatment of haemophilia A. 
���� There are treatment alternatives to administering NOVOEIGHT. 
 

���� Public health benefit: 
Despite the serious nature of haemophilia A, its public health burden can be considered as low 
because it is rare.  
Improving the management of rare diseases is a public health need which is an established 
priority (a priority of the National Technical Group for Defining Public Health Objectives and the 
National Rare Diseases Plan 2011-2014). 
The available data do not allow NOVOEIGHT’s direct impact on morbidity and mortality to be 
assessed in comparison with other existing treatments, including in terms of the development 
of inhibitor antibodies. Taking account of these points, it is not possible to predict with 
confidence that NOVOEIGHT will be better able to meet the public health need identified, 
particularly in terms of the development of inhibitor antibodies, currently a major complication of 
replacement therapy. 
In addition, no impact on the organisation of the healthcare system is expected. 
Consequently, in the current state of knowledge and in view of the fact that other therapies are 
already available, it is not expected that NOVOEIGHT will impact public health. 

 
 
Taking account of these points, the Committee consi ders that the actual benefit of 
NOVOEIGHT is substantial in the Marketing Authorisa tion indication “treatment and 
prophylaxis of bleeding in patients with haemophili a A (congenital factor VIII deficiency)”. 
 
The Transparency Committee recommends inclusion on the list of medicines approved for 
hospital use in the indication and at the dosages i n the Marketing Authorisation. 
 

010.2 Improvement in actual benefit (IAB) 

NOVOEIGHT does not provide any improvement in actua l benefit (level V, non-existent) in 
the treatment and prophylaxis of bleeding in patien ts with haemophilia A compared with the 
other available coagulation factor VIII concentrate s. 
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010.3 Target population 

According to 2013 data from the FranceCoag network, 5007 patients seen in France for 
haemophilia A are likely to receive factor VIII concentrates, and these form the target population for 
NOVOEIGHT. 
 

011 TRANSPARENCY COMMITTEE RECOMMENDATIONS 

 
���� Packaging 
Appropriate for the prescribing conditions as regards indication, dosage and treatment duration. 


