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INTRODUCTION
Acquired hemophilia (AH) is a severe hemorrhagic diathe-

sis induced by autoantibodies impairing the function of coagu-
lation factor VIII (FVIII) [1]. These autoantibodies are defined 
as the circulating anticoagulant or the FVIII inhibitor. Con-
trary to classical hemophilia A with its basis being the FVIII 
gene mutation located on the sex chromosome X, acquired 
hemophilia occurs both in women and in men. Although the 
reason for a tendency to bleeding in either classical or acquired 
hemophilia is the same – a diminished patient plasma FVIII 
activity, the clinical pictures of both diseases differ; in classi-
cal hemophilia spontaneous hemorrhages to articulations are 
typical, while in AH extensive blood subcutaneous extrava-
sations and mucosal membrane bleeds are usually observed. 
The AH etiology remains unknown. Some diseases (autoim-
mune disorders, malignant neoplasms) and clinical conditions 
(puerperium) seem to induce the AH occurrence, but in more 
than fifty percent of the cases, FVIII autoantibodies are of an 
idiopathic origin [2].

The first manifestation of AH is often a fulminant he-
morrhage. In such a situation only an instant diagnosis and 
immediate administration of appropriate treatment can save 
the patient’s life. The main aim of this study is to discuss the 
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current recommendations concerning establishing a diagnosis 
and treatment of AH.

Antibodies characteristics and prevalence 

Autoantibodies present in AH belong to the class IgG 
immunoglobins, usually subclasses IgG1 and IgG4, and they 
bind with FVIII by epitopes located on its A2 and C2 domains 
[3]. The autoantibodies anticoagulating action mechanism lies 
in the impairement of FVIII reaction with the phospholipids 
(antibodies anti-C2), disruptions in the tenase complex forma-
tion (antibodies anti-A2), and possibly also in blocking the 
FVIII binding with von Willebrand factor [4]. The kinetics of 
FVIII interactions with autoantibodies observed in AH is dif-
ferent from that observed in classical hemophilia complicated 
by alloantibodies [5]. If in classical hemophilia alloantibodies 
present in an appropriate concentration completely neutralize 
FVIII activity, in acquired hemophilia, even with a very high 
patient serum titer of autoantibodies, a residual FVIII activ-
ity can be found in serum. This several-percent FVIII activity 
usually does not protect patients from severe bleeds. Autoanti-
bodies do not bind the complement and do not induce allergic 
reactions. 

It is estimated that the annual AH incidence is 0.2–1 per 
1 million individuals,  however, due to frequent diagnostic er-
rors it cannot be excluded that the statistics are underrated 
[6]. The disease occurs usually in the 6th–7th decade of life, 
and concerns men and women equally. Acquired hemophilia 
very rarely occurs in children. In more than half the cases, the 
FVIII autoantibodies occurrence is not related to any disease 
or clinical condition. Such a form of AH is called idiopathic. 
Quite a significant percentage of AH patients (20%) repre-
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sent individuals with a coexisting autoimmune disease, usu-
ally systemic lupus erythematosus, but also with rheumatoid 
arthritis, ulcerative colitis or a lymphoproliferative disease [7]. 
In 10% of AH cases a malignant neoplasm is detected, usu-
ally lung cancer and prostate cancer [8]. An especially interest-
ing form of the disease, constituting also 10% of all cases, is 
AH occurring in pregnancy or more frequently, during three 
months after delivery. The pregnancy-related inhibitor occurs 
more often during the first pregancy and does not show a re-
lapse tendency in following pregnancies; interestingly, FVIII 
autoantibodies that occur in pregnancy and puerperium often 
disappear spontaneously within twelve to thirty months from 
the occurrence [9]. Case reports explaining the AH occurrence 
by a recent exposure to a surgical procedure or administration 
of medications (i.e. penicillin, chloramphenicol, phenytoin) 
can be found in the bibliography [7].

Clinical symptoms and diagnosis 

In nearly 90% of cases AH manifests itself in a severe 
hemorrhagic diathesis causing death of 7.9–22 % of patients 
within a few days [10]. In contrast to classical hemophilia, 
spontaneous bleeds to joints are rarely observed in the course 
of AH. Extensive subcutaneous blood extravasations as well as 
mucosal hemorrhages (from the gastrointestinal tract, urinary 
tract and female generative tract), bleedings from postopera-
tive surgical wounds and after tooth extraction procedures, 
and also extensive, painful intramuscular hematomas are 
most typical. Retroperitoneal space hemorrhages were also de-
scribed. Cerebral hemorrhages which usually fail to be stopped 
on time have the most dramatic course. 

AH should therefore be suspected in patients with no ten-
dencies to hemorrhages for the major part of their lives who 
suddenly present with symptoms of severe hemorrhagic diathe-
sis. Acquired hemophilia is definitely confirmed by detecting 
the FVIII inhibitor in laboratory tests. The tests are unfortu-
nately only available in specialized hematological laboratories; 
therefore the time required for diagnosing often alarmingly 
extends, the consequence being a delay in the appropriate anti-
hemorrhagic treatment administration, which determines the 
survival. What is more, quite often before being diagnosed, 
the patient undergoes invasive diagnostic or surgical proce-
dures which can result in complications such as difficult to 
manage hemorrhages requiring massive blood transfusions. It 
is therefore necessary to consult a hemostasis specialist, as soon 
as possible, in all cases of the AH suspicion [11]. On the other 
hand, it should be stressed that if the clinical picture is typical 
of AH, then merely on the basis of screening hemostasis test 
results an initial AH diagnosis can be attempted and an ap-
propriate antihemorrhagic treatment introduced.

In a patient with AH with normal protrombin, trombin 
and bleeding time values, and normal platelet count and fi-
brinogen concentration, a two-, threefold prolongation of the 
activated partial thromboplastin time – APTT can usually be 
seen. Such a constellation of test results can also occur only 

in coagulation factors VIII, IX, XI and XII congenital de-
ficiencies, and in the case of lupus anticoagulant presence in 
the examined serum, which, as it is well known, (in vivo) does 
not induce bleeding tendency, but predisposes to thrombosis. 
With the reason for a prolonged APTT being the presence of 
a nonfractionated heparin in the blood sample, the thrombin 
time is significantly prolonged or indeterminable.

The presence of the anticoagulant is definitely confirmed 
by the APTT prolongation in the mixture of equal volumes 
of examined serum and of normal serum (so called correction 
test). It is then necessary to determine the FVIII activity, which 
in healthy individuals ranges between 50–150 % of normal 
values, and in AH patients – 0–15 % of normal values. The 
last stage of FVIII inhibitor laboratory diagnosis is to measure 
its concentration, that is its titer, expressed in Bethesda units 
(B.U./ml). One B.U. is defined as the titer of antibodies inacti-
vating 50 percent of the FVIII activity in the mixture of equal 
volumes of examined plasma and normal plasma, after a two-
hour incubation in a temperature of 37°C [12].

Management

The management strategy with the AH patient includes 
two main aims: the immediate one, which is the bleeding 
treatment and prophylaxis, and the long-term goal consist-
ing in the inhibitor elimination (fig.). In pregnancy related or 
drug administration related acquired hemophilia stopping the 
bleeding is of the greatest importance, because in a consider-
able percent of cases the antibodies disappear spontaneously in 
several or up to twenty months from delivery, or from the dis-
continuation of drug administration. In a small number of AH 
cases without a coexisting hemorrhagic diathesis the manage-
ment can be  limited to the inhibitor elimination. It is always 
necessary to remember that there is a possibility of the coexist-
ence of different diseases favoring the occurrence of acquired 
hemophilia. Detecting and appropriate treatment of these dis-
eases may have an important impact on the outcome.

Bleeding prophylaxis and treatment 

Table 1 shows medications used in stopping bleeding in 
AH patients [10,11,13,14]. It has to be stressed that fresh 
frozen plasma and cryoprecipitate transfusions are usually 
ineffective; the concentration of FVIII contained in them is 
low and quickly inactivated by antibodies. Only in a limited 
number of patients with a low inhibitor titer the administra-
tion of large doses of human FVIII concentrate may prove ef-
ficient. Greater hopes are placed in porcine FVIII, which in a 
significant number of patients does not show cross reactivity 
with human FVIII [15]. Research with the use of genetic en-
gineering methods is being carried out in order to produce the 
porcine FVIII. Descriptions of stopping less serious bleedings 
after the synthetic vasopressin analogues transfusion – desmo-
pressin (Minirin, Ferring, Sweden) in patients with a low FVIII 
antibodies titer can be found in the literature. Desmopressin 
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that the price of 1 unit of aPCC (FEIBA, Baxter-Immuno, 
Austria) is about 4. 5 zlotys, and the price of 1 mg of rVIIa 
(NovoSeven, Novo Nordisk, Denmark) is around 3500 zlo-
tys. The administration of aPCC and rVIIa is related to the 
risk of thrombotic complications occurrence. The risk seems to 
be greater with aPCC [17,18]. Some authors therefore advise 
against the simultaneous administration of aPCC and anti-
fibrinolytic drugs, such as tranexamic acid which efficiently 
inhibits mucosal membrane bleeds, but is contraindicated in 
the case of hematuria, renal insufficiency and thrombosis.

The inhibitor elimination 

Factor VIII antibodies can be relatively quickly eliminated 
from the circulatory system with the use of extracorporeal ad-

releases FVIII from the vascular endothelium to the circula-
tory system. While administering FVIII concentrates and 
desmopressin, FVIII activity in plasma should be monitored. 
Evidence of an efficient treatment is a rise of FVIII activity by 
at least 30% of normal values. 

According to the majority of authors, medications of choice 
in bleedings inhibition in AH patients are activated pro-
thrombin complex concentrates – aPCC and recombinant acti-
vated factor VII (rVIIa) [16]. These concentrates activate blood 
clotting with the omission of the FVIII presence dependent 
stage. Their efficacy in the treatment of acquired hemophilia-
associated bleedings has been proven in clinical studies. These 
medications have two serious drawbacks. Firstly, there are no 
laboratory methods to show their efficacy. Secondly, the ad-
ministration of aPCC and rVIIa is costly. It is enough to say 

suspicion of AH
–   hemorrhagic diathesis sudden occurrence
–   APTT prolongation 

laboratory diagnostics
–   APTT correction test
–   inhibitor titer (B.U./ml)
–   factor VIII activity

inhibitor

major bleeding

immunosuppression
>5 B.U./ml

yes no

human factor 
VIII concentrate,

very rarely desmopressin
+ 

immunosupression 
(prednisone + CTX)

aPCC or rVIIa 
+ 

immunosupression 
(prednisone + CTX)

bleeding stopped?

further diagnostics

<5 B.U./ml

yes no

yes no

aPCC – activated prothrombin complex concentrate, 
APTT – activated partial thromboplastin time, 
CTX – cyclophosphamide, B.U. – Bethesda Unit,
rVIIa – recombinant activated factor VII 

Fig. Algorithm of acquired hemophilia (AH) patient management [23]
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Table 2. �Most frequently administered drugs eliminating factor 
VIII (FVIII) autoantibodies

Medication* Dosage

prednisone** 1 mg/kg body weight/d p.o. for max.  
6–8 weeks

cyclophosphamide** 100–150 mg/d p.o. for max. 6–8 weeks

azathioprine 2 mg/kg body weight/d p.o. for  
max. 6–8 weeks

cyclosporine A 10–15 mg/kg body weight/d under serum 
concentration control, which should 
be150–350 ng/ml

IVIg 0.3–0.4 g/kg body weight/d for 5 days or 
1–2 g/kg body weight/d i.v. for 2–5 days

rituximab 375 mg/m2 once a week  
(for ≥4 consecutive weeks)

vincristine# 1 mg/ m2 i.v. (max. single dose 2 mg)

2-CDA 0.1 mg/kg body weight in a 24-h i.v. 
infusion for 7 days[25] or 0.12 mg/kg 
body weight in a 2-h i.v. infusion for 5 
days

* Usually ≥2 medication combination used (see text).
** Prednisone and cyclophosphamide recommended for the 

first‑line treatment in doses given in the table.
# most frequently with cyclophosphamide or prednisone (see text)
d – daily, IVIg – intravenous immunoglobulins,  
2-CDA – 2- Chlorodeoxyadenosine, other– see tab. 1 sorption on columns using staphylococcal protein A (Thera-

sorb®), which selectively binds the Fc fragment of human 
IgG, or through plasmapheresis [19,20]. The first method is 
not available in Poland. Regarding plasmaferesis, the exchange 
of 40 ml plasma/kg (about 3 l in an adult subject) allows the 
elimination of about 50% of the total number of antibodies. 
The effect of plasmaferesis (as of extracorporeal adsorption) 
is however of short duration, the procedure itself technically 
difficult and possible to perform only in highly specialized 
centers. Therefore, immunosuppressive medications play the 
most important role in the inhibitor elimination. It is believed 
that the immunosuppressive therapy should be administered 
as soon as possible after AH has been diagnosed; yet, pos-
sible contraindications to this therapy should always be taken 
into account. It should not be forgotten that there is a risk of 
many adverse effects occurrence, i.e. bone marrow suppression 
or severe infections, especially dangerous in elderly patients 
with accompanying chronic diseases, associated with the im-
munosuppressive treatment. 

Table 2 shows immunosuppressive medications used in 
the inhibitor elimination in AH patients. In view of there be-
ing no randomized clinical studies data, it is believed that the 
first line treatment consists in oral prednisone in a daily dose 
of 1 mg/kg body weight, in monotherapy or in combination 
with cyclophosphamide (CTX) [21,22]. The latter is usually 
administered in a daily dose of 100–150 mg. A positive re-
sponse expressed in the inhibitor elimination and the normali-
zation of the FVIII plasma activity is observed in sixty-sev-
enty percent of patients receiving time prednisone and CTX 

simultaneously. In patients in whom a six-eight-week-long 
administration of corticosteroids and CTX was unsuccessful 
in the inhibitor elimination, the second-line drugs such as 
rituximab, cyclosporine A and other immunosuppressive and 
immunomodulating medications shown in table 2, may be ad-
ministered [10,11,13,23-25]. A combination of two or more 
medications is usually used, i.e. vincristine (usually in a dose 
of 2 mg i.v. in the first day of treatment) together with CTX 
(500 mg i.v. in the first day and then – in the second to fifth 
days – 200 mg p.o. every 24 h) and prednisone (100 mg orally 
every 24 h in the first to fifth days) in the four-week cycles 
[26]. The findings concerning the great efficacy of rituximab 
administered in monotherapy or in combination with corticos-
teroids or cyclophosphamide, seem to be very promising [27]. 
It is estimated that AH recurrence occurs in twenty  percent of 
patients who obtained remission as a result of the first course 
of immunosuppressive therapy. In such cases the second at-
tempt to eliminate the inhibitor should be made, and the same 
immunosuppressive drugs which induced the first remission 
may be used. In women of child-bearing age CTX and other 
alkylating agents administration must be avoided. In preg-
nant women with AH a corticosteroid alone or in combination 
with azathioprine is recommended [13]. 

Some authors think that the administration of immuno-
suppressive drugs and large doses of FVIII in intravenous in-
jections at the same time can contribute to shortening the time 

Table 1. Treatment of bleeding in acquired hemophilia 

Medication Dosage

human FVIII concentrate 50–100 u./kg body weight, i.v. 
every 8–12 h or in continuous 
intravenous infusion.*

porcine FVIII concentrate 50–100 u./kg body weight i.v. 
every 8–12 h*

desmopressin  
(Minirin, Ferring)

0.3–0.4 µg/kg body weight. (in 100 
ml 0.9% NaCl) in intravenous 
infusion of a minimal duration  
of 30 min. every 24 h*

aPCC (Feiba, Baxter-Immuno) 50–100 u./kg body weight i.v. 
every 8–12 h**

rVIIa  
(NovoSeven, Novo Nordisk)

70–90 µg/kg body weight i.v.  
every 2–4 h

adjuvant treatment: 
tranexamic acid# (Exacyl, 
Polfa Warszawa)

15 mg/kg body weight p.o. or i.v. 
every 8 h (daily dose is usually  
3 × 1.0 g)

* factor VIII plasma activity monitoring recommended 
** maximal daily dose 200 u./kg body weight
# contraindication in urinary tract bleeds 
aPCC – activated prothrombin complex concentrate, FVIII – factor 
VIII., i.v. – intravenously, p.o. – orally, rVIIa – recombinant activated 
factor VII
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required for the inhibitor elimination. Hungarian authors 
achieved the inhibitor elimination in 90% of AH patients after 
a three-week administration of human FVIII concentrate (30 
i.u./kg body weight every 24 h for the first week, 20 i.u./kg 
body weight every 24 h for the second and 15 i.u./kg body 
weight every 24 h for the third week) in combination with cy-
clophosphamide (200 mg i.v. every 24 h, to reach a cumulated 
total dose of 2–3 g) and methylprednisolone (100 mg i.v. every 
24 h for the first week and in gradually diminishing doses for 
the following two weeks) [28].

REFERENCES
	 1.	 Gawryl MS, Hoyer LW. Inactivation of factor VIII coagulant activity by two different 

types of human antibodies. Blood. 1982; 60: 1103-1109.
	 2.	 Delgado J, Jimenez-Yuste V, Hernandez-Navarro F, et al. Acquired haemophilia: re-

view and metaanalysis focused on therapy and prognostic factors. Brit J Haematol. 
2003; 121: 21-35.

	 3.	 Kessler CM. An introduction to factor VIII inhibitors: the detection and quantitation. 
Am J Med. 1991; 91: 1-5.

	 4.	 Scandella D, Mattingly M, de Graaf S, et al. Localization of epitopes for human fac-
tor VIII inhibitor antibodies by immunoblotting and antibody neutralization. Blood. 
1989; 74: 1618-1626.

	 5.	 Prescott R, Nakai H, Saenko EL, et al. The inhibitor antibody response is more com-
plex in hemophilia A patients than in most nonhemophiliacs with factor VIII autoan-
tibodies. Blood. 1997; 89: 3663-3671.

	 6.	 Zakarija A, Green D. Acquired hemophilia: diagnosis and management. Curr Hematol 
Rep. 2002; 1: 27-33.

	 7.	 Green D, Lechner K. A survey of 215 non-hemophilic patients with inhibitors to fac-
tor VIII. Thromb Haemost. 1981; 45: 200-203.

	 8.	 Sallah S, Wan JY. Inhibitors against factor VIII in patients with cancer. Analysis of 
41 patients. Cancer. 2001; 91: 1067-1074.

	 9.	 Michiels JJ. Acquired hemophilia in women postpartum: clinical manifestations, 
diagnosis, and treatment. Clin Appl Thromb Haemost. 2000; 6: 82-86.

10.	 Kessler C, Nemes L. Acquired inhibitors to factor VIII. In: Rodriguez-Merchan EC, 
Lee CA, eds. Inhibitors in patients with haemophilia. Oxford, Blackwell Science, 
2002: 98-114.

11.	 Green D. The management of acquired haemophilia. Haemophilia. 2006; 12 (Suppl 5): 
32-36.

12.	 Kasper CK, Pool JG. Letter: measurement of mild factor VIII inhibitors in Bethesda 
units. Thromb Diath Haemorrh. 1975; 34: 875-876.

13.	 Hay CRM, Brown S, Collins PW, et al. The diagnosis and management of factor VIII 
and IX inhibitors: a guideline from the United Kingdom Haemophilia Centre Doctors 
Organisation. Brit J Haematol. 2006; 133: 1-15.

14.	 Lozier JN, Santagostino E, Kasper CK, et al. Use of porcine factor VIII for surgical 
procedures in hemophilia A patients with inhibitors. Semin Hematol. 1993; 30 
(Suppl 1): 10-21.

15.	 Windyga J, Rzymkiewicz L, Łopaciuk S. Porównanie miana przeciwciał przeciw 
ludzkiemu i wieprzowemu czynnikowi VIII u chorych na hemofilię. Acta Haemat Pol. 
1996; 27: 27-31.

16.	 Sallah S. Treatment of acquired haemophilia with factor eight inhibitor bypassing 
activity. Haemophilia. 2004; 10: 169-173.

17.	 Ehrlich HJ, Henzel MJ, Gomperts ED. Safety of factor VIII inhibitors bypass activity  
(FEIBA): 10-year compilation of thrombotic adverse events. Haemophilia. 2002; 8: 83-90.

18.	 Von Depka M. NovoSeven: mode of action and use in acquired haemophilia. 
Intensive Care Med. 2002; 28: 222-227.

19.	 Berntorp E. Methods: plasmapheresis and protein A immunoadsorption. In: 
Rodriguez-Merchan EC, Lee CA (eds). Inhibitors in patients with haemophilia. 
Oxford, Blackwell Science, 2002: 29-35.

20.	 Freedman J, Garvey MB. Immunoadsorption of factor VIII inhibitors. Curr Opin 
Hematol. 2004; 11: 327-333.

21.	 Grünewald M, Beneke H, Güthner C, et al. Acquired haemophilia: experiences with 
a standardized approach. Haemophilia. 2001; 7: 164-169.

22.	 Green D, Rademaker AW, Briët E. A prospective, randomized trial of prednisone and 
cyclophosphamide in the treatment of patients with factor VIII autoantibodies. 
Thromb Haemost. 1993; 70: 753-757.

23.	 Von Depka M. Immune tolerance therapy in patients with acquired hemophilia. 
Hematology. 2004; 9: 245-257.

24.	 Schulman S, Langewitz P, Livneh A, et al. Cyclosporine therapy for acquired factor 
VIII inhibitor in a patient with systemic lupus erythematosus. Thromb Haemost. 
1996; 76: 344-346.

25.	 Sallah S, Wan JY. Efficacy of 2-chlorodeoxyadenosine in refractory factor VIII in-
hibitors in persons without hemophilia. Blood. 2003; 101: 943-945.

26.	 Lian EC, Villar MJ, Noy LI, et al. Acquired factor VIII inhibitor treated with cyclo-
phosphamide, vincristine, and prednisone. Amer J Hematol. 2002; 69: 294-297.

27.	 Aggarwal A, Grewal R, Green RJ, et al. Rituximab for autoimmune haemophilia: 
a proposed treatment algorithm. Haemophilia. 2005; 11: 13-19.

28.	 Nemes L, Pitlik E. Ten years experience with immune tolerance induction therapy in 
acquired hemophilia. Haematologica. 2003; 88 (Suppl 12): 64-68


