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2.  Abstract 

Optivate® is a high purity FVIII/VWF concentrate, which is manufactured using two 

antiviral processes: solvent/detergent and terminal dry heating (80
0
C for 72 hours). A 

multicentre, non-randomised open-label study in 15 patients was conducted to test the 

pharmacokinetics (PK) of Optivate®. PK variables were analysed for the patients’ prior 

FVIII product (PK1), their first dose of Optivate® (PK2) and at 3 months therapy (PK3). 

Mean non-compartmental half-lives (h) were 14.1, 12.4 and 12.1 respectively 

(p = 0.45), mean clearances (mL/kg/h) were 3.6, 3.2 and 3.1 respectively (p= 0.051), 

MRTs (h) were 19.0,  17.3 and 17.4 respectively (p = 0.39) and mean 

AUC0-48 (h.IU/mL) were 14.3, 15.4 and 16.6 respectively (p=0.051) and mean 

AUC0-∞ (h.IU/mL) were 15.9, 16.4 and 17.9 respectively (p = 0.18).  

 

The recovery data from this PK study was aggregated with recovery data collected from 

another study, with similar design but devoid of the other PK measurements. A total of 

309 recoveries were conducted in 70 patients, The overall mean recovery per subject 

across 27 Optivate® batches was 2.7 IU/dL per IU/kg.   

 

There were no clinical differences between Optivate® and other FVIII products, and 

except for Vd, no statistically significant differences were seen with respect to any of 

the other PK variables, or in recovery between weeks 0 and 12. Therefore, the PK of 

FVIII is not affected by the processes used to manufacture Optivate®, which can be 

expected to be effective in the management of patients with haemophilia A.  
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3.  Main body of text 

Introduction 

Optivate® is a high purity FVIII/VWF concentrate.  The FVIII:VWF:RCo ratio is 1:1.7. 

Two antiviral steps are included in the manufacturing process: solvent/detergent and dry 

heat (80
0
C for 72 hours). These  processes have antiviral activity against both enveloped 

(HIV, HBV, HCV and West Nile Virus)[1,2, 3,4] and non-enveloped viruses [1,5]. 

These well-established virucidal processes have safely and individually been used on 

BPL products, such as Replenine-VF and 8Y[1,6,7,8,9,10]. However, to ensure that the 

FVIII pharmacokinetics is not affected when these two methods are used in 

combination, a comparative PK study was conducted to investigate the 

pharmacokinetics of Optivate® against other FVIII products.  

 

The full clinical programme for Optivate® included a study to examine the safety and 

efficacy (SE) of Optivate® in patients with severe haemophilia A. In the PK study, 

recovery (incremental recovery), was assessed at the same time as the other PK 

measurements.  In both studies, recovery was also assessed when patients changed 

Optivate® batches. This report includes recovery data from both studies[11].   

 

Materials and Methods 

 

Study design 

Two studies were conducted in previously treated patients (PTPs): a PK study and a SE 

study. This paper presents the pharmacokinetic data from the PK study and recovery 

Page 4 of 21Haemophilia

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

data from both studies. Safety and efficacy data from both studies are presented 

elsewhere [12]. 

 

Both studies were multicentre, international, open-label, non-randomised, prospective 

studies compliant with guidelines for plasma-derived products [11]. Ethics committee 

approval and written informed consent were obtained.  

  

Clinical assessments, including recovery and visit schedules were identical in both 

studies, except for an additional PK profile using each patient’s current FVIII (PK 1).   

  

The patients refrained from administering any FVIII at least 3 days (preferably 7 days), 

prior to each PK profiling. 

 

Patients 

Patients were included in the studies if they had haemophilia A (<2% basal FVIII 

activity at the time of diagnosis) and no inhibitors to FVIII. Exclusion criteria are given 

in full elsewhere [12], but included active bleeding, clinically significant renal disease 

(creatinine >200 µmol/L), liver disease (alanine transaminase [ALT] levels > 3 times 

the upper normal limit). 

 

Treatments 

For the three pharmacokinetic assessments, a dose of 50 IU/kg was infused at a rate of 

10 mL/minute. Between each assessment, patients administered Optivate® 
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prophylactically or on-demand, according to preference. No specific treatments were 

prohibited during the study, except other FVIII products. 

 

Factor VIII assays 

All FVIII assays were carried out in the Haemostasis Unit, Department of Haematology, 

Addenbrooke’s Hospital, Cambridge, UK. The FVIII assays were conducted using 

one-stage clotting method. Blood samples for the PK analyses were collected at 14 

specified intervals before and up to 48 hours post infusion and for recovery 3 samples 

within 1 hours post infusion, in accordance with International Society for Thrombosis 

and Haemostasis (ISTH) recommendations [13]. 

 

Outcome variables 

The primary pharmacokinetic outcome measures: the difference between the half-life 

(non-compartment) for the current FVIII and the first dose of Optivate®; and the 

difference between the half-life for the first dose of Optivate® and Optivate® dose at 

12-weeks. Secondary variables were area under the concentration-time curve to 48 

hours (AUC0-48h), AUC to infinity (AUC0-∞)  clearance (Cl), mean residence time 

(MRT), volume of distribution (Vd) and half-life (non-compartmental; also two 

compartmental models for alpha and beta half-life).  

 

Recovery calculated from the first infusion of Optivate® was compared with that 

calculated 12 weeks later. Recovery was also assessed if a patient changed batch.   
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Statistical methods 

All subjects with complete pharmacokinetic data at specified time points were included 

in the pharmacokinetic population (n=13). The half-life (non-compartmental) of the 

current FVIII (PK1),  the first dose of Optivate® (PK2) and the Optivate® dose at 

12-weeks (PK3) were compared using Analysis of Variance (ANOVA), with centre, 

patient within centre, and assessment timepoint as explanatory variables. 

Non-compartmental analysis was used to calculate AUC0-48h, AUC0-∞  (using the 

linear/log trapezoidal method), Cl, MRT and Vd. All results were tested for normality 

using Shapiro-Wilk test.  The secondary outcome variables (with the exception of 

recovery at each batch change) for PK1 were compared with PK2 and PK3 using 

three-way ANOVA, with centre, patient within centre, and assessment timepoint as 

explanatory variables.  

 

The two-compartmental PK modeling was performed using WinNonLin Professional 

(Version 1.5. Scientific Consulting Inc, North Carolina, USA). The other parameters 

were calculated using SAS release 9.1.3.  

 

The recovery population included subjects from both studies and was calculated by 

dividing the FVIII increment (IU/dL) in the first 1 hour post-infusion by the FVIII dose 

(IU/kg).  

 

Descriptive statistics include mean, median, 95% confidence interval as appropriate.   

Statistical significance for comparative analyses was set at p < 0.05. 
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Results 

Patients studied 

A total of 70 patients were enrolled: 15 in the PK study; 55 in the SE study. 

Consolidated demographics have been presented elsewhere in detail [12]. Briefly, ages 

ranged from 12 to 65 years and duration of prior FVIII treatment ranged from 3 to 50 

years. The pharmacokinetic analyses were only conducted on 13 patients from the PK 

study, as two patients had incomplete data sets. Recovery was assessed on all 70 

patients enrolled.  

 

In the two studies combined, 11 patients were treated prophylactically and 59 patients 

were treated on-demand. The flow of participants through the study is shown in 

Figure 1. 

Figure 1 near here 
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Pharmacokinetic assessment  

A total of six different FVIII products were used in PK1 (Czynnik VIII, 8Y, Baxter 

FVIII, Replenate, Fandhi and Kogenate). The mean plasma FVIII concentration–time 

profiles for PK1, PK2, and PK3 are shown in Figure 2.  

Figure 2 near here 

 

There was no statistically significant difference in the non-compartmental terminal 

half-life (T1/2) between treatment groups (Table 1): prior FVIII, first dose of Optivate® 

and Optivate® dose at 12 weeks  (p=0.45). 

Table 1 near here 

There was no statistically significant difference in non-compartmental AUC0-48h 

(p=0.051), AUC0-∞ (p=0.18), Cl (p=0.051), or MRT (p=0.39) assessed at the three 

pharmacokinetic timepoints and, therefore, no statistically significant differences among 

treatments (Table 1). In the case of Vd the mean Vd for prior FVIII was statistically 

higher than the two Optivate® assessments (p=0.18 at PK2 and p=0.001 at PK3). 

Suggesting that lower FVIII peak values might be observed and so lower recoveries.  

However, there was no statistically difference noted in recoveries between prior FVIII 

or either of the Optivate® assessments and the confidence intervals for Vd for prior 

FVIII  and consolidated Optivate® show some overlap. Therefore it can be concluded 

that the difference seen in the Vd may be a chance finding due to the small sample size.  

 

The two-compartmental model was used to derive the alpha and beta 

half-lives. If the coefficient of variance was greater than 100%, these values were 
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considered to be outliers and excluded from the analysis (Table 1). For this reduced 

sample size, mean alpha half-life (hours) at PK1, PK2 and PK3 was 2.9, 1.7 at and 2.8 

respectively. The mean beta half-life (hours) was 13.2, 12.3, and 13.1. The treatment 

difference was not statistically significant (p=0.76). 

 

Incremental recovery data  

The mean recoveries at PK1, PK2 and PK3 (Table 1) were not significantly different 

between treatments (p=0.14). 

 

A total of 27 batches of Optivate® was used in the studies. Recovery was evaluated on 

309 occasions across 70 patients. Overall the mean consolidated recovery, including 

batch changes, was 2.7 IU/dL per IU/kg.  

 

Discussion 

 

The pharmacokinetics of a FVIII product are regarded as surrogates for efficacy, 

therefore it is import to assess these markers during the clinical development of any new 

FVIII concentrate[14, 15].  

 

There are however growing concerns regarding the variability in the assessment of PK 

parameters [15,16]. Different assay techniques, such as standards used or methodology 

(one-stage, two-stage or chromogenic) can affect the outcomes[17,18]. For example, 

when comparing two different assays methods the chromogenic recovery value was 

reported to be 17-28% higher than the one-stage method [19]. 
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Other factors affecting PK outcomes include inter- and intra-patient variability, the type 

of product being tested [14,16] and also the type analytical tools used to derive the 

data[16,18,19,20,21]. Modern PK analytical computer programs allow 

model-independent calculation of various PK parameters, and its use is supported by the 

Scientific Standards Committee of the ISTH [15, 20]. 

 

The overall evaluation of the PK of Optivate® in this study was in accordance with the 

realisation which has been developing. The use of the model-independent analysis and 

excluding half-life estimates with a coefficient of variance of greater than 100% from 

the two-compartment model provided a clearer set of results. 

 

Moreover, in the PK study, a PK assessment was carried out on each patient’s product 

immediately before they transferred to Optivate®. The first PK assessment on Optivate® 

was carried out 7 days afterwards, by which time all the previous product should have 

been cleared from the body (> 6 half-lives), this was confirmed by the trough 

concentration in each patient just before infusion of Optivate®. The pharmacokinetic 

analysis for half-life, clearance, MRT and recovery conducted in this study, found no 

clinical or statistically significant difference between the subjects’ prior FVIII and 

Optivate® using the assay techniques and PK analytical programs. 

 

Furthermore, the non-compartmental half-life of FVIII from Optivate® was similar at 

the first and second pharmacokinetic assessments as were the other PK variables 

assessed. 
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The PK results for Optivate® were shown to be comparable with those reported by other 

researchers. Morfini et al [14] reported the results of the most significant 

pharmacokinetic parameters across several studies for different products. The terminal 

half-life across products ranged from 16.7 + 9.8 hours (for Haemate P) to 10.5 + 3.4 

hours (for Monoclate HT). Messori et al [22] published pharmacokinetic parameters for 

3 different products; they reported a mean FVIII clearance between 3.14 to 4.37 

mL/h/kg, a mean FVIII MRT of 14.9 to 15.5 hours across the three products. Bjorkman 

et al [23] also reviewed the pharmacokinetics properties of plasma-derived concentrated 

and found that the FVIII clearance ranged from 1.8 to 6 mL/h/kg and the FVIII half-life 

ranged from 8 to 23 hours. Nemes et al [24] conducted a PK study with Immunate 

(FVIII/VWF concentrate) in a small group of subjects and found that the mean  FVIII 

half-life was 12.0  hours, and ranged from 8.4 to 18.6 hours, the mean recovery was 

2.0 IU/dL per IU/kg and ranged from 1.1 to 3.0 IU/dL per IU/kg.  

 

Recovery data from two similar, long-term, clinical studies were also consolidated. This 

analysis was to assess the in vivo consistency of Optivate® and, thereby, act as an 

alternative surrogate to support efficacy. There were no statistically significant 

differences in recovery between treatments. Bjorkman et al [23] reported FVIII 

recovery values between 0.020 and 0.025 IU/mL per IU/kg.  Nemes et al [24] showed 

Immunate had a mean FVIII recovery of 2.0 IU/dL per IU/kg which ranged from 1.1 to 

3.0 IU/dL per IU/kg. Later, in 2007, Bjorkman et al [25] reported mean FVIII recovery 

values ranging from 2.2 to 3.0 IU/dL per IU/kg for various FVIII products. Therefore 

the efficacy of Optivate® in the treatment of patients with haemophilia A can be 
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reasonably assumed. Clinical results from the PK and SE studies are presented 

elsewhere [12]
 
and support this assumption. It can be inferred from these results that the 

manufacturing process of Optivate® does not lead to any clinically significant or 

unexpected changes in the FVIII pharmacokinetics. 

 

In conclusion, the FVIII pharmacokinetics of Optivate® do not differ from those 

generally accepted from other FVIII products. The recovery data include evaluation of 

27 batches over a mean duration of 92.9 weeks. Altogether the data presented from 

these studies support both the manufacturing process and the clinical efficacy of 

Optivate®  and its use prophylactically or on-demand. 
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Figure 1 :  Flow of study patients (n=no. of patients) 
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Figure 2:  Plasma concentration–time profiles at PK1, PK2, and PK3 
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Table 1:  Pharmacokinetic variables of FVIII in each of the three PK periods  

 
PK variable 

 

 

Statistic Prior FVIII 

PK1 

First Optivate 

PK2 

Second Optivate 

PK3 

ANOVA 

Probability 

(for PK1, PK2, PK3) 

Overall Optivate 

(PK2 and PK3) 

T1/2 (non-compartmental)  

(h) 

 

n 

Mean 

95%CI 

13 

14.1 

9.81, 18.37 

13 

12.4 

10.76, 14.09 

13 

12.1 

10.25, 13.99 

 

p = 0.45 

15 

12.4 

10.94, 13.83 

AUC0-48  

(h.IU/mL) 

n 

Mean 

95%CI 

 

13 

14.3 

11.17, 17.38 

13 

15.4 

13.44, 17.27 

13 

16.6 

13.88, 19.38 

 

p = 0.051 

15 

16.1 

13.97, 18.28 

AUC0-∞  

(h.IU/mL) 

n 

Mean 

95%CI 

 

13 

15.9 

11.87, 19.93 

13 

16.4 

14.41, 18.43 

13 

17.9 

14.70, 21.16 
p = 0.18 

15 

17.3 

14.98, 19.65 

Clearance  

(mL/kg/h) 

n 

Mean 

95%CI 

13 

3.6 

2.85, 4.43 

13 

3.2 

2.80, 3.59 

13 

3.1 

2.55, 3.54 

 

p = 0.051 

 

15 

3.1 

2.71, 3.51 

MRT  

(h) 

n 

Mean 

95%CI 

13 

19.0 

14.50, 23.44 

13 

17.3 

15.63, 19.05 

13 

17.4 

15.34, 19.35 

 

p = 0.39 

15 

17.5 

15.99, 18.92 

Volume of distribution 

(mL/kg) 

n 

Mean 

95%CI 

13 

63.7 

53.21, 74.24 

13 

55.2 

46.73, 63.60 

13 

51.1 

44.98, 57.19 

 

p=0.003
@

 

15 

53.4 

46.20, 60.52 
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Table 1(continued):  Pharmacokinetic variables of FVIII in each of the three PK periods   
 

PK variable 

 

 

Statistic Prior FVIII 

PK1 

First Optivate 

PK2 

Second Optivate 

PK3 

ANOVA 

Probability 

(for PK1, PK2, PK3) 

Overall Optivate 

(PK2 and PK3) 

Alpha-T1/2  (compartmental) 

(h)  

 

n** 

Mean 

95%CI 

5 

2.9 

1.59, 4.17 

8 

1.7 

0.35, 3.00 

10 

2.8 

1.20, 4.37 

 

N/A 

11 

2.2 

1.48, 2.88 

Beta-T1/2 (compartmental) 

 (h) 

 

n** 

Mean 

95%CI 

14 

13.2 

11.56, 14.81 

12 

12.3 

11.58, 13.07 

15 

13.1 

10.95, 15.18 

 

p=0.76 

15 

12.6 

11.33, 13.92 

Incremental recovery in PK 

study 

(IU/dL per IU/kg) 

n 

Mean 

95%CI 

15 

2.2 

1.75, 2.65 

14 

2.6 

2.18,   2.99 

15 

2.4 

2.16,  2.59 

 

p=0.14 

15 

2.5 

2.22, 2.74 

Incremental recovery across 

PK and SE study 

(IU/dL per IU/kg) 

n 

Mean 

95%CI 

15 

2.2 

1.75, 2.65 

66* 

2.7 

2.51; 2.86 

68* 

2.6 

2.40; 2.81 

 

N/A 

70 

2.7 

2.53, 2.79 

** not all the patients data fit the two compartmental model (estimates with co-efficient of variance > 100% were excluded) 

* recovery assessments across the two studies (PK and SE studies). 

@ statistically significant 

CI = confidence intervals, T1/2 = half-life 
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