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Estimated Potency

560 IU per vial

Stated Potency

500 IU per vial

Potency Labelling



SUMMARY OF PRODUCT 

CHARACTERISTICS (SPC) -Alprolix



Role of International Unit (IU)

Potency labelling  - in International Unit (IU) is important as 

dosing is in International Units

For FIX: based on 1 IU of product per kg body weight to 

raise activity by 1 IU/dL



Advantages of International Unit (IU)

• 1 IU = activity found in 1 ml of normal plasma

1 IU/ml = 100 IU/dl = 100% normal

• While activity of local normal pool can change and that normal pool 

from different labs are “not the same”,  once the IU is defined for the 

first standard then it is fixed for subsequent replacement preparations

• Local pools should be calibrated against the International Standard 

(IS) or other reference preparations traceable to the IS

Facilitate agreement of level of “activity” between labs

• Labelled potency of products in IU are linked to the Plasma IU

Enable the understanding of normal and 

deficient levels and aids the calculation of target levels 

for therapy.



Potency labelling 

• Agree between local regulator and manufacturer as part of 

marketing authorisation (MA)

– Global: issues by individual country e.g. US FDA

– In EU: issued by Member State (National or mutual 

recognition) or Centrally by the European Medicines 

Agency (EMA) representing the European community

• Centralised route of MA

– All Member States:  Compulsory route for certain 

product types and therapeutic areas e.g. 

recombinant products

Can lead to global disharmonisation



Refacto – B domain deleted recombinant FVIII 

Licensed in Europe and US in 2000

Package insert 2000 for US market

The potency expressed in 

international units (IU) is 

determined using the European 

Pharmacopoeial chromogenic 

assay against the WHO standard.

The potency expressed in 

international units (IU) is 

determined using the European 

Pharmacopoeial chromogenic 

assay against the WHO standard.

• Despite clotting and 

chromogenic assay 

discrepancy, potency 

labelling in EU and 

US harmonised

• Patients across the 

continents received 

same amount of 

product 



Second generation B-domain deleted FVIII:

Assay Discrepancy lead to global potency 

disparity

"1 IU of the Xyntha product is approximately equivalent to 1.38 IU of the ReFacto 

AF product"  (ReFacto AF product insert)

i.e.   Clotting : chromogenic ratio approximately 1.38

1000 IU vial of USA product contains approx 30% more Factor VIII protein than  

1000 IU vial of European product

Potency labelled against Plasma derived International Standard

-licensed as "Xyntha" in USA (2008) - labelled by clotting assay

-licensed as "ReFacto AF" in Europe (2009) - labelled by chromogenic assay



Market 

Authorisation 

(MA)

Market 

Authorisation 

(MA)

Nominal/stated 

potency

Estimated/actual

potency

European Pharmacopoeia, Ph. Eur.

• Mandatory in 

European MA 

dossiers in 36 

Member States 

(Ph.Eur.Convention)

• Recognised as the 

only official 

Pharmacopoeia in 

Europe, to be used 

for international 

trade



Legal Status of European 

Pharmacopoeia
• Legally binding in the EU

• One single quality standard 

applied to same type of products 

aimed for all EU 

• Harmonisation of specifications for 

therapeutics originated from 

different sources - reducing 

barrier to trade

• Provides validated analytical 

methods and lay out minimum 

requirements and specifications 

for important quality attributes 

• Additional requirements may be 

requested by the competent 

authority
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European Pharmacopoeial Monographs for 

Factor VIII and factor IX



Pharmacopoeial Limits for 

Potencies

Monograph Limits for estimated potency 

(% of stated potency)

Human Coagulation Factor VIII 

07/2013:0275 80 – 120

Human Coagulation Factor VIII (rDNA)

01/2008:1643 80 – 125

Human Prothrombin Complex

01/2011:0554 80 – 125

Human Coagulation Factor IX

01/2011:1223 80 – 125

Human Coagulation Factor IX (rDNA) 

Concentrated Solution 01/2016:2522 80 – 125



European Pharmacopoeia Monograph potency 

assays for FVIII and FIX

• One stage clotting,  based 

on APTT – factor deficient 

plasma

• Chromogenic – purified 

reagents
Test factor dilution/patient plasma

Test factor dilution/patient plasma

+ factor deficient plasma  

Ca2+

Fibrin clot

APTT reagent (Phospholipid + Activator)

Over 60 APTT reagents 

with different 

phospholipid 

compositions and 

activators 

FIX 2 commercial kits

FVIII > 4 commercial kits 

Plus in-house methods

FX
FVIIIa

FIXa

PL, Ca

FXa

Chromogen Peptide + Chromophore

FIX activated 

by FXIa

FVIII activated by Thrombin



Extended half-life FVIII products

Manufacturer Product INN Domain Structure Description

Shire Adynovate
Rurioctocog

alfa pegol

PEGylated Advate

-rFVIII

Novo-

Nordisk

N8-GP Turoctocog

alfa pegol

GlycoPEGylated

Turoctogog Alfa

Bayer
KG-N 

BAY949027

Damoctocog

alfa pegol

PEGylated  B-domain

deleted rFVIII

CSL 

Behring

Afstyla Lonoctocog

alfa
rFVIII-Single chain

Biogen 

Idec
Eloctate

Efmoroctocog

alfa 

rFVIII FC fusion 

protein



Extended half-life FIX products

Manufacturer Product INN Domain Structure Description

Novo-

Nordisk
Refixia

Nonacog beta 

pegol
GlycoPEGylated rFIX

Biogen Idec
Alprolix

Eftrenonacog alfa rFIX Fc fusion protein

CSL Behring Idelvion
Albutrepenonacog

alfa

rFIX Abumin fusion 

protein

Offer better yield, longer acting ……

BUT substantial standardisation challenges



Workshop on “Characterisation of new clotting factor concentrates 

(FVIII, FIX) with respect to potency assays used for labelling and 

testing of post infusion samples”   28-29 November 2013



Statistical Assessment

Possibility that potency labelling method is not the monograph method



Essentials of Bioassays

• Require a standard preparation to measure activity of 

test sample

• The standard and test material must be assayed 

under identical conditions to allow a valid relative 

potency estimation

• same incubation time

• same dilution buffer

• same reagents

• same procedure

• same instrument

• The test dilutions in effect behave as if they are 

dilutions of the standard preparation



Estimation of Activity/Potency: 

single point estimation for test

Test concentration interpolated from a single point on the 

standard curve:

Common practice in clinical labs



Estimation of Activity/Potency: 

Multiple dose response for test

Single point estimates for potency can be misleading when the 

dose-response relationships of standard and test are not 

parallel.  

standard standardtest test
response response

concentration concentration

o

o

o

o

• Multiple dilutions of both test and standard to obtain best fitted lines for 

assessment of linearity and parallelism

• In an ideal situation, the ratio of the slopes for standard and test should 

be 1

X 

x

x

x

x

x

x

x

x

x

x

x

Standard Slope = Test Slope

Standard Slope/Test slope = 1 

Standard Slope < Test Slope

Standard Slope/Test slope < 1 



• Majority of ratios of slopes close to 1 and within 75% interquartile range

• Only 3 assays gave ratios outside 0.8 – 1.25 acceptance criterion

Plasma derived FVIII against Plasma derived FVIII Concentrate IS

NIBSC EHL-FVIII collaborative study, 2018



• With some exceptions, majority of reagents gave ratios of slopes close to 1 and 

within 75% interquartile range

• 10 assays gave ratios outside 0.8 – 1.25 acceptance criterion

EHL FVIII against Plasma derived FVIII Concentrate IS

NIBSC EHL-FVIII collaborative study, 2018



Extended half-life FVIII: Potencies relative to 6th IS for FVIII 

Concentrate (07/352) – NIBSC 2015 in-house study

One-Stage 
Clotting

One stage clotting without 

results from APTT-SP or 
PTT

Chromogenic 
All assay 
methods

Exc APTT-SP 
and PTT

GM (IU/ml) 3.7 10.1 7.1 4.4 9.1

%GCV 829.3 20.0 17.7 574.3 27.2
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Extended half-life FVIII products: Ranges of 

Geometric Mean Potencies relative to 6th IS for 

FVIII Plasma 

24NIBSC EHL-FVIII collaborative study, 2018



ADYNOVI – Rurioctocog alfa pegol

Licensed in US (2016); in EU (2018)

US:  Potency assignment is determined using a one-stage clotting assay

EU:  The potency (International Units ) is determined using the chromogenic assay



Potency labelling for EHL 

products

• For all EHL products, statistically valid assays against the 

International Standards (Concentrate), justifying potency labelling in 

International Unit (IU) 

• Assay discrepancies exist within and between method type(s)

• Current EU licensed EHL products labelled by European 

Pharmacopoeia Monograph methods:  chromogenic assays for FVIII, 

OSC for FIX

• Other EHL products in pipeline following the same route?????

• Manufacturers are managing assay discrepancy for potency labelling 

by establishment of in-house product specific standard using specific 

reagent/kit traceable to the IS
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Thank you for your attention 

Questions???


