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Incidence of inhibitors in haemophilia A patients — a review of recent studies of
recombinant and plasma-derived factor VIll concentrates

I. Scharrer, G. L. Bray and O. Neutzling
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Table 1. Factors influencing inhibitor formation and detection.

Patient-related

Severity of haemophilia

Type of mutation causing haemophilia

Race, ethnicity

Family history of inhibitors

Age (and age at first factor replacement
therapy)

HLA genotype

Therapy-related

Blood transfusion prior to factor replace-
ment

Immune system activation (e.g. 2° catheter
infections, immunizations)

Type of FVII product/viral inactivation
method(s)

Other medications (e.g. interferon)

Assay-related

Method, sensitivity, and specificity of in-

hibitor assay

Frequency of inhibitor testing

Definition of high-responder, low-responder
and transient inhibitor

Presence of auto-antibodies or antiphospho-
lipid antibodies

50
40
30
20
10

% Inhibitors

Fig. 1. Type of mutation and inhibitor
incidence in patients with severe haemo-
philia A after Schwaab et al. (1995) [19].
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Table 2. Influence of race on inhibitor development.
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Recombinate™ [18]

Kogenate™ [17] U.S. Retrospective Study* [21]

Total patients (< 2% FVIII) 72
African Americans 9

with inhibitors 5(55.5%)
Caucasians and others 63

with inhibitors 17 (27.4%)

64 89
8 10
4 (50%) 5
56 79
14 (25%) 20 (25.%)

*Study subjects received either cryoprecipitate or intermediate purity FVIII concentrates.
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Table 3. Inhibitor incidence in severe haemophilia A: patient cohorts treated with recombinant products #.

Gruppo et al. Lusher et al.

Rothschild et al. Gringeri et al. Lusher et al.

1998 1997 1998 1997 1998
Product Recombinate™ Kogenate™ Recombinate™ Kogenate™ r-VIII SQ
Kogenate™

Start of study 1990 1989 1993 1993 1994
Patient No. with 72 64 52 29 97

<2% FVIII
Inhibitor testing 3 mos 3 mos 3-6 mos max. 3 mos 3 mos

interval
Incidence (%) 22 (30.5%) 18 (28.1%) 15 (28.8%) 6 (20.7%) 26 (27.6%)
Def. HR >10 BU >10 BU >10 BU >10 BU >5 BU
HR (%) 7 (9.7%) 10 (15.6%) 5(9.6%) 2 (6.9%) 9 (9%)
LR (%) 15 (20.8%) 8 (12.5%) 10 (18.9%) 4 (13.8%) 17 (5.8%)
Transient 14 7 N N/A N/A

inhibitors (1)
Inhibitor prevalence 11.1% 17.2% 19.0% N/A N/A
Median FVIII 10 9 18 9 9.5

ED at inhibitor

diagnosis
Inhibitor lower >0.6BU >0.6BU (?) >0.5BU ? ?

limit (BU)
Reference (18] [17] [20] [39] [40]

# For purposes of comparison, only patients with baseline FVIII levels of < 2% are considered in the studies cited.
Abbreviations: Def HR — Definition of a high-responder inhibitor; HR — high-responder inhibitor; LR — low-responder inhibitor; ED —

exposure days; BU — Bethesda Unit; N/A - information not available.
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Table 4. Inhibitor incidence in severe haemophilia A: patient cohorts treated with plasma-derived products.

Patient group

Inhibitors/patients

(%) (transient) High/low responder Ref.

Prospective pdFVIII

Ehrenforth er al. 1992 Young children <1% 14/27 (52%) HR*: 12 (N/A) (14)
(various concentrates) FVIII activity LR: 2 (N/A)

Ljung et al. 1992 Young children <1% 16/77 (21%) HR**: 6 (0) (15)
(various concentrates) FVIII activity LR: 10 (5)

de Biasi et al. 1994 Young children <1% 11/48 (22%) HR*: 9 (0) (16)
(various concentrates) FVIII activity LR: 2 (0)

Lusher et al. 1990 PUPs <1% FVIII 6/25 (24%) HR**: § (N/A) (10)
Monoclate® activity LR: 1 (N/A)

Addiego et al. 1992 PUPs <3% FVIII 3/30 (10%) HR*: 2 (N/A) (11)
(Hemofil® M) activity LR: 1 (N/A)

Retrospective pdFVIII

Addiego et al. 1993 PUPs <1% FVIII 25/89 (28%) HR*: 21 (1) (41)
(cryo. and low purity) activity LR: 4 (1)

Muntean, 1997 PUPs <1% FVIII 9121 (43%) HR**: 2 (N/A) (42)
(Humate-P, Beriate-P) activity LR: 7 (7)

*HR defined as >5 BU; **HR defined as >10 BU.

Abbreviations: cryo. — cryoprecipitate; pdFVIII — plasma-derived FVIIL.
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D 40% DEDIZ20 HLLFTh o720 TOEERED
KB, REA Y —FEDYAZTIZH,
1A% R BHNC & BB HEAT T 5,
B4 ey = SN, ZDH%REAT
HEWVHHRIE, REGFHEELIFORI L7, 20
FRBE, PUPEEZ x5 & L7z rFVIl DRIz
DRZEZOFNZ, T LA v e ¥y —DFENH
BIZALNT0HThHD, —#BlEDf ey —0D
EFRIZOWTH—RAS o722 2 0b, Thb
DI FEDERR AL T T 23amdbmE o720 72
& 21X, Recombinate™ ® PUP R 7E 2= BIIC & 5
&, tRVII O R e 531028 b2 5- 2 310 52
BLZIZO b5, wWornElffi (1 ~
5BU/mL) DA b ¥ ¥ —I3HRERL 2, HIZ,
PEII U CHERE LIEFREHITT 5 &, HK
LTy ey —bdol, Tz, BEDMIML
FEIRD 22 WIRDUT T, FRITGHE & L TO VI 05
BH5E2ZTAEHBLTOA ey —bdoT,
INSTRTEE—BEDA L EY—HDTHH)
Mo BEDBEMT B4 - SR L7z (modified) |
FEEREAEEZZT-OTII RV L% 2 b5
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BLWETHA ) HEAE R CHiiT S I72iE
D%, low responder 1 ¥ B ¥ ¥ — & 5A4: L7 B
ORI RREREZE VI HEDL, ZOBENEL
BLTwa Eoyiclbns 0, 72, KMo A ~
LYY —H ) EBMSNIBEEED ICRIEERE
EAIREYD 0T A28 TIE, EHEORINES12 XD
B2 [7—25 =] 5RICK B EIf (high-
responder) 1 ¥ & ¥ ¥ — D3 ZEAFFML 9,
—HEDOL ey —DFEATRBITLTCLEHT
REMEDSH B — 5, BIfif v ey —2FT 58
BORPIE, WRESCHEOWME ZLEL L w
BEOETAOND, 29 LI BENMEN I
s &, EHRmMICIE 1 O0BEHICBIIAL v
Yy — 53 Ai i3 Mf (low-responder) T4k D A
ey —DEHE DL HTNANBITTAIETTH
2 <42,58)o

BUAE AR S LT A rFVIT A O IR ORI & 3
BRI T LTWADT, 1y —D3E LR
HICHEY RIZTEENETRTORT*EET S
& 51-535960) - Z QIO K HMAED b D K1) G
RS WS EDRYS N TH L, 22D PV -
PUPHIZE T, ZEDEIMiA > ey — (13LA
EDIlmE) BB ENT, FLb DL e —

&, EHFRICEDEERIENT DT B L0 &
ZE& otz —BEDOL ey —2RIBTE S
IMLAE FH R FVIN A R DR ER & T3 4 &, 2 ofd
DA ¥ e ¥y =3O 1549 TR Sz Dk
ICEHEICRAELTWADIZHL P TH D, ATk
7212 & U 15 5 7172 high-responder 1 ~» £ ¥ ¥ — D
BHEETADL L, 5HETICAKRSI NPV I
B9 BAFZEDRERL, B4 2o A R 3K & v 7z
RIEDWZEDFER L 131F—5 T 5 (Table 5), FEKE,
Bk Fl b ERLA v v ¥y — (B iiint10 BU/
mLEZER5b0) [CEHEGDbEL L, Mz Al
BHNDOT— 7134 e €7 —FBHEART M VO
T I LT\ %, Kogenate™ 7> Recombinate™
PG SN EREMAKRAOPUPKEIZBITA A V&
vy —FHE (ZNFN15%, 17%) 79 1F, 77
> N THLEE 2K BV A O A % 3,435 ND B2
B LTHEONA e By =581 (13%) LIF
(T35 % 6V, fEam e LT, #r L I f sk i
HlI R KAMAC DAL 2 FIBLH] 2 5P % 72 It if
T o720 ) OMFERC B EERP O, 1 b
Yy =58 A7 % IERECEHET A 2 L &2l fgs &
HIHE GBI TERBNT 2 &) & AN F O
FeTHA Y ERY) ANLERETH L,

Table 5. Rate of high-responder inhibitors in patients with severe haemophilia A.

% % %
n<2% Inhibitors Inhibitors Inhibitors

Study Product Period FVIII activity ~ (total) (>10 BU) (>5 BU) Ref.

Gruppo et al. Recombinate™ 1990-97 72 32% 11% 13% (18)
1998

Lusher et al. Kogenate™ 1989-96 64 38% 16% 23% (17)
1997

Lusher et al. Monoclate® 1986-89 25 24% 16% 20% (10)
1991

Ehrenforth et al.  various 1976-91 27 52% 41% 44% (14)
1992 concentrates

Addiego et al. cryo* and low 1975-85 89 28% 21% 24% (41)
1993 purity products

de Biasi et al. various 1975-92 48 22% 17% 19% (16)
1994 concentrates

*cryo — cryoprecipitate.
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