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Diagnostic FIX assay discrepancies



Open Circles 

Patients with equivalent  FIX activity 

and antigen – all activity assays agree

Closed circles

Patients with higher antigen than activity by 

most assays (CRM +) - Actin FS gives 

results in line with antigen 



Studied 32 patients in 18 families with non severe Haem B.

8 of these >2 fold higher  chromogenic than one stage.

Clinical picture consistent with chromogenic
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Laboratory monitoring after FIX concentrate infusions

• Some assay differences reported for full length recombinant and  

extended half life  (EHL) FIX 

• How big a difference is important ? 

– Depends on activity level

– 20% considered acceptable by experts ( Peyvandi et al JTH ;2016;14;248-61)

– +/- 25-30% increasingly used in assay studies



Implications of assay differences

• Clinically  relevant result comes from assay 

used for potency assignment 

• Assay giving lower results - ? over treatment

• Assay giving higher results – ? under treatment



EHL  FIX

Mechanism of 

extension

Brand name(s) WHO name

Fc fusion Alprolix rFIXFc Eftrenonacog alfa

Albumin fusion Idelvion rFIX-FP Albutrepenonacog alfa

Pegylated Rebinyn/Refixia N9-GP Nonacog beta pegol



Potency labelling EHL Factor IX

All One stage assay

• Alprolix - Actin for potency labelling

• Idelvion – Pathropmtin SL in clinical trials

• Refixia – Synthafax for potency labelling



• 30 one stage assays

• Multiple APTT reagents – (8 Ellagic acid, 17 

Silica, 4 Kaolin , 1 Polyphenols). Different 

deficient plasmas and analysers

• Biophen Chromogenic assay  (in house)

Sommer et al T/H 2014



Sommer et al. Thromb Haemost 2014;112:932-940

FIX Assay According to aPTT Reagent Activator –

rFIXFc (Alprolix )

1-3 AFS 4-8 AFSL

9 Cephascreen

10-12 

Trinity Auto 

APTT

13-15

Synthasil
16-22 Stago PTT A

Pathromptin Hemosil

25-26 

Platelin L

CK Prest



Sommer et al. Thromb Haemost 2014;112:932-940

Chromogenic FIX (Biophen) is Suitable for Assay of 

rFIXFc

rFIX product
Nominal concentration

(IU/ml)

Mean ± SD

FIX activity

(IU/ml)

BeneFIX

0.80 0.763 ± 0.031

0.20 0.154 ± 0.012

0.05 0.031 ± 0.007

rFIXFc

0.80 0.808 ± 0.072

0.20 0.187 ± 0.020

0.05 0.042 ± 0.005

FIX: factor IX; rFIXFc: recombinant factor IX Fc fusion protein; IU: 

international units; SD: standard deviation

BeneFIX® is a registered trademark of Pfizer





Post infusion samples containing  Alprolix

22 samples from 5 patients

Method Reagent Mean FIX activity ( IU/dl)

One Stage Actin 56*

Actin FS 46

Actin FSL 45

Pathromtin SL (PSL) 40

APTT SP 45

Synthasil 44

Synthafax 46

Chromogenic Rossix 51

Hyphen 38

* Used for 

potency label



One stage (SynthaSil) and Chromogenic FIX  (Rossix).
22 samples from  5 patients and one spiked NEQAS sample  

Samples containing  Alprolix

Chromogenic FIX (IU/dl)

One stage FIX (IU/dl)
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Monitoring Alprolix

• Not suitable

– One stage with CK Prest

– One stage with PTT A

• More data needed

– One stage with Pathromtin, APTT Sp



rFIX –FP

Albumin fusion

(Idelvion) 



UK NEQAS FIX concentrate exercise Dec 16

Spiked Idelvion

Target 

(potency)
Target 

(potency)



Post infusion samples containing  Idelvion

18 samples from 3 patients

Method Reagent Mean FIX activity ( IU/dl) Comments

One 

Stage

Pathromtin SL (PSL) 41 (used in clinical trial samples)

Actin FS 24 Under estimates

Actin FSL 25 Under estimates

Actin 39

APTT SP 44

Synthasil 37

Synthafax 62 Over estimates

Chromo

genic

Rossix 71 Over estimates

Hyphen 61 Over estimates



One stage (Pathromptin) and Chromogenic FIX  (Rossix).  
18 samples from  3 patients and one spiked NEQAS sample

Samples containing  Idelvion

Chromogenic FIX (IU/dl)

One stage FIX (IU/dl)
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Monitoring Idelvion

• Not suitable

– One stage with Actin FS

– One stage with CK Prest

– Chromogenic (Rox or Hyphen)

• More data needed

– One stage with Synthafax

– One stage with AFSL



One stage assays which underestimate  N9GP



One stage assays which over- estimate Rebinyn/Refixia

3 IU/dl, 20 IU/dl, 60 IU/dl, 90 IU/dl



One stage assays which recover close to expected results



Cephascreen

STA evolutoin



Both Chromogenic FIX assays can be used



Rox Factor IX. Manual or CS5100 Biophen Factor IX. STAR Evolution or CS5100



• One stage FIX assay has an activation stage followed by 

addition of calcium.

• Native FIX is activated only after calcium added

• N9-GP is activated  during the 3-5 min activation stage  in the 

presence of some types of silica  

• Shorter clotting times give higher activity calculation



Adults

One stage – Synthafax, BCS, Rebinyn calibrator. 

Chromogenic – Biophen/ACL /Plasma calibrator)

Children 
(all 40 IU/kg)



Patients on Refixia

Chromogenic

(Rox)

FIX (IU/dl)

One satge

(Actin FS)

FIX (IU/dl)

One stage 

(Synthasil)

FIX (IU/dl)

Case 1 62 24 27

Case 2 28 12 14

Case 2 101 38 45



Monitoring Refixia (Rebinyn)

• Not suitable

– Most one stage  

• Studied and suitable

– Chromogenic (Rox or Hyphen)

– One stage – Cephascreen, Synthafax (? DG Synth)





Conclusions

• Not all assays can be used with all products

• Tell the lab which product was used

• Lab should select an assay that agrees with 

potency label



In our Sheffield lab ?
• Decisions on which assay taken by agreement between lead 

scientist , assays section lead  and haemophilia centre director 

• Idelvion/Alprolix/Benefix - One stage with Synthasil

• Refixia - Chromogenic 





Comparison of participant factor IX 

activity (FIX:C) determined by 

chromogenic assay versus one-stage 

assay. 

One-stage FIX:C : Silica based aPTT

reagent (TriniCLOTTM aPTT S; TCoag, 

Ireland)

Chromogenic FIX:C - ROX Factor IX; 

Rossix AB, Sweden).

Seven patient samples. The chromogenic assays is 
about 60% of the 1-stage assay 
value



Acknowledgments

• Lab studies

– Annette Bowyer , Fiona Shepherd, Sheffield lab

– Andreas Hillarp & colleagues Malmo lab

– Stefan Tiefenbacher & colleagues Denver lab

• UK NEQAS
– Ian Jennings, Dianne Kitchen Tim Woods, Isobel Walker 

– UK NEQAS participants



Chromogenic FIX assay

Stage 1

• High dilution (1:80-100)of test plasma mixed with 

hXIa,  hFVIII, hX, Calcium, phospholipids  (+ fibrin 

polymerisation inhibitor)

• hFII/bFV (Rossix) or hFIIa (Biophen)

• Amount of Xa depends on FIX

Stage 2

• A chromogenic substrate for Xa added



Pegylated FIX N9-GP

One stage assays against WHO plasma standard

( Holm et al ISTH Poster 2013)
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Pegylated FIX (N9-GP)

One stage assays against N9-GP standard

(Holm et al ISTH Poster 2013)
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