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Introduction

• Factor 8 accumulation using plasma-derived VWF/FVIII 

products is a concern with multiple dosing because of an 

increased risk of thromboembolic events. 

• The goal of this pharmacovigilance study was to determine 

globally the total number and frequency of 

thromboembolic events after exposure to Wilate® and 

compare to that of Humate-P and Vonvendi.  

• Wilate is a high-purity human plasma-derived VWF/FVIII 

complex prepared from cryoprecipitate in a physiologic 1:1 

ration indication for the treatment of von Willebrand

disease and severe hemophilia A.

• Products differ on the basis of vWF:FVIII ratios and half-

lives.

Thromboembolic Cases 

Methods

• The Wilate Periodic Safety Update Report (2005-2018) was 

prepared in accordance with the international (ICH E2C R2) 

and European guidelines on good pharmacovigilance

practice and 15 completed clinical trials (7 prospective trials 

in severe hemophilia A and 8 prospective trials in von 

Willebrand disease) were perused for adverse 

thromboembolic events. 

• For Humate-P and Vonvendi, a literature search and a 

freedom of information act was conducted to quantify 

thromboembolic events. 

• A plausible stoichiometric/pharmacokinetic explanation is 

provided. 

• No formal statistical analyses were performed as this was a 

purely descriptive pharmacovigilance review.

Results 

Conclusions

• Pharmacovigilance data would suggest that thromboembolic events 

are unusual following use of either plasma derived or recombinant von 

Willebrand factor with fewer events following exposure to Wilate®. 

• Despite the absence of exogenous factor VIII, thromboembolic events 

have occurred after exposure to Vonvendi.

• Differences in half lives and factor VIII accumulation may explain the 

observed differences in thromboembolic events.

• The presence of co-morbidities (cancer, combustible tobacco use, 

obesity, cardiovascular disease, central venous access devices, surgery) 

may impact this risk.

• Pharmacovigilance is voluntary and estimates of units sold are derived 

from Market Research Bureau and publications.

Conclusions

• CASE 1- 25-year old woman with type II vWD, type I diabetes mellitus, 

hypertension, hypothyroidism, migraines, gastroparesis, depression, pancreatitis, 

hyperlipidemia, and  renal failure. 

• Medications: albuterol, aminocaproic acid, amlopidine, aripiprazole, atorvastatin, 

bumetanide, clonazepam, domperidone, duloxetine, fluoxetine, furosemide, 

hydralazine, insulin, labetolol, levothyroxine, lisinopril, methylphenidate, 

oxcarbazepine, pantoprazole, paracetamol/hydrocodone, promethazine, tranexamic

acid, valacyclovir, verapamil, and zolpidem. 

• Three years prior to presentation she suffered a thrombus associated with a 

peripherally inserted central line. Wilate daily for 2 days (total dose 3480IU) and 

Amicar 2.5 grams and 1 platelet transfusion were used 9 and 5 days prior to 

presentation for epistaxis, respectively.  

• Pulmonary embolism was suspected and confirmed by entilation/perfusion scan. 

Unfractionated heparin was started but discontinued due to bleeding. One month 

later diagnostic imaging showed resolution of pulmonary embolism. 

• This event was categorized as unlikely due to Wilate exposure due to latency 

period.

• CASE 2- 45-year old man with type IIb vWD, obesity, and Warthin tumor (papillary 

cystadenoma lymphomatosum of parotid gland developed angioedema and pruritus after 

exposure to Humate-P. The patient used combustible tobacco. 

• Medications: nicotine and he was allergic to tolperisone and morphine. 

• One day pre-operatively he received Wilate 3150IU. He received Wilate 4500IU 1.5 hours 

prior to surgery and then 12 hours later. Two units of platelets were transfused at the 

beginning of surgery. and Wilate 3150IU was given on post-operative day 1 and 

subcutaneous enoxaparin was given on post-operative day 1 for 2 days. 

• The patient complained of difficulty breathing with oxygen saturation of 86% in ambient air. 

Chest CT revealed bilateral pulmonary embolism on post-operative day 2. Intravenous 

heparin and subcutaneous enoxaparin and one additional dose of Wilate 3150IU were given. 

• Factor VIII levels (normal range, 65-130%) were 85%, 150%, 135% and 100% and D-Dimer 

levels (normal < 500 ng/mL) were 205 ng/mL, 279 ng/mL, 6046 ng/mL, and 2786 ng/mL on 

day prior to surgery, day of surgery, post-operative day 1 and day 2, respectively.  

• A qualitative review of the manufacturing process and final testing of the concerned batches 

did not reveal any deviation or irregularities that could have had a negative impact on the 

quality of the product. This event was categorized as serious and possibly related to Wilate.

• CASE 3- 71-year old woman with vWD, fibromyalgia, vitamin B12 

deficiency, hypertension, and sinus node dysfunction. 

• Medications: candesartan, clonidine, estradiol, hydrochlorothiazide, 

montelukast,  meclizine, ondansetron, tramadol, and vitamins B12 and 

D3.  

• She received Wilate 3200IU and developed an intravenous catheter 

clot. The dose was completed via another intravenous catheter without 

incident. 

• This event was categorized as non-serious and possibly related to 

Wilate.

• 1.2 billion IU of Wilate® have been sold, and assuming a mean daily 

dose of 1500IU this corresponds to 793,738 exposure days. 

• No thromboembolic events were detected during the conduct of 

clinical trials with Wilate®

• Two of these 3 cases were categorized as possibly related to Wilate®

• Corresponds to 1 thromboembolic event in 1,060 patient years.

HUMATE-P

• 33 cases of thromboembolism (20 cases of deep venous thrombosis and pulmonary 

embolism, 3 cardiac-related thrombosis, 4 transient ischemic attacks/strokes, 3 

catheter-related occlusions, and 1 each mesenteric/splenic vein thrombosis, 

hemorrhoid vein thrombosis and left ventricular assist device clot, respectively) 

were reported after exposure to over 5.2 billion IU of Humate-P over a 33 year 

period (Kouides, Transfusion 2017; 57:2390).  

• Twenty-one patients had von Willebrand disease, 6 had hemophilia A, and 3 each 

had acquired von Willebrand disease and unknown condition, respectively. 

• Nineteen patients had undergone surgery- 2 of whom were obese-, 5 had cancer, 3 

were undergoing immune tolerance induction, 2 had angiodysplasia, and 1 each 

had inflammatory bowel disease, target joint, perineal swelling, and iron 

replacement therapy, respectively.  

• Two fatalities were reported- 76-year old woman with angiodysplasia died of 

gastrointestinal bleeding and 5-year old boy with hemophilia A undergoing immune 

tolerance induction- both were unrelated to Humate-P use. 

• These 33 cases represented a clinically relevant risk of Humate-P therapy. 

VONVENDI

• In 4 patients with vWD, 2 deep venous thromboses and 2 pulmonary embolisms occurred 

after exposure to Vonvendi. One patient underwent total hip replacement and another 

suffered an ankle fracture.  One of these 4 patients is described by Peyvandi et al. (J Thromb

Haemost 2019;17:52) reporting on 15 patients with von Willebrand disease undergoing 

elective surgery. 

• A 42-year old woman with Type 3 von Willebrand disease (BMI 24.6 kg/m2 ) underwent total 

hip replacement. Protocol therapy comprised Vonvendi 40-60 IU/kg was given 12 to 24 hours 

pre-operatively to allow for endogenous FVIII levels to reach ≥ 30 IU/dL. Vonvendi was then 

given 1 to 2 hours pre-operatively with or without rFVIII to achieve target peak levels, and 

then doses were individualized to maintain hemostasis.  Dabigatran 220 mg was started on 

day of surgery.  

• Doppler ultrasound on post-operative day 4 detected a non-occlusive thrombus of left 

common and deep femoral veins. Thromboprophylaxis was changed to enoxaparin and then 

to rivaroxaban. On post-operative day 8 the thrombus persisted and a retrievable IVC filter 

was placed. The thrombus resolved and the filter was removed. 

• The sponsor assessed the event as possibly related to treatment.

Product wilate®* Humate-P®† Alphanate®‡ Vonvendi®§

Indication(s) VWD & Hemophilia A Hemophilia A & VWD Hemophilia A & VWD VWD

Albumin Stabilizer % 0.06 80 >90 0

ADAMTS 13 mcg/vial 0.6-1.6 6.4-14.1 35-46.5 0

Purity
High

>100 IU/mg

Intermediate

1-2 IU/mg

Intermediate

1-2 IU/mg

High

Recombinant

VWF:RCo/Factor VIII 
ratio

1:1 2.4 : 1 Varies by lot VWF Only
||

Trace Mouse or 

Hamster proteins
None None None Yes

Approved Products for VWD

Product Name

Terminal half-
life (t1/2) of 

FVIII:C
in any type

[hours]

Terminal half-
life (t1/2) of 
VWF:RCo

in any type
[hours]

Ratio half-life 
(t1/2) of 

FVIII:C/VWF:RCo
[hours/hours]

Recommended 
repeat dosing

[hours]

Alphanate 21-22 7-8 2.9 Every 8-12

Humate-P ~25 10-13 2.2 Every (6) 8-12

wilate ~20 ~16 1.3 Every 12-24

Pharmacokinetics of Two-Component Products in VWD Patients

Product Wilate Humate-P Vonvendi
Units sold 1.2 Billion 5.2 Billion 30 million

Attributed 
events

2 33 4

Patient years 2,120 years 25,000 years Not known

Rate per 
patient years

1 in1,060 1 in 757 Not known

Rate per units 
sold

1 in 
6000,00,000

1 in 
160,000,000

1 in 
7,500,000

COMPARISON OF WILATE, HUMATE-P, AND VONVENDI
CONCERNING THROMBOEMBOLIC EVENTS

Pharmacokinetics During Repeat Dosing in VWD Patients

Effects of repeated dosing on FVIII:C accumulation 

No FVIII Accumulation with wilate in Surgery


