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Background and Objectives

Rituximab, a monoclonal chimeric antibody to the CD20 antigen, is an effective
therapy for the treatment of non-Hodgkin’s lymphomas. Moreover, rituximab has
also shown to be effective in various autoimmune diseases including spontaneous
antibodies to factor VIII. The aim of this study was to assess the efficacy of ritux-
imab treatment of spontaneous inhibitors to factor VIII.   

Design and Methods

We studied the efficacy of rituximab by analyzing the data of 42 previously pub-
lished cases as well as one so far unpublished case. For comparison, we also ana-
lyzed 44 patients treated with cyclophosphamide/prednisone reported in the liter-
ature. 

Results

Treatment with rituximab resulted in an overall rate of complete remission (CR) of
78.6%. Similar results were found when analyzing patients who had (75%) or had
not (77%) received previous treatment with other immunosuppressive drugs. The
median time to CR was 8.3 weeks. In follow-up 66% of the patients were still in CR
after 2 years and the plateau in the Kaplan-Meier analysis suggests that a substan-
tial number of patients had been cured. Among the 44 patients treated with
cyclophosphamide/prednisone reported in the literature,  the CR rate was 84.1%,
which was slightly higher than that for rituximab. The median time to CR with
cyclophosphamide/prednisone treatment was 6.3 weeks, which was similar to that
in the rituximab-treated  patients; the probability of continuous CR at 2 years was
94%.

Interpretation and Conlusions

All in all, both treatment schemes are effective therapies in patients with sponta-
neous antibodies to factor VIII. Our data analysis is only descriptive and no conclu-
sions can be drawn as to the relative efficacy of the two regimens. However, these
data may serve as a useful basis for planning randomized studies to definitively
resolve these issues.
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Acquired antibodies to factor VIII (spontaneous fac-
tor VIII antibodies) are a rare but serious coagula-
tion disorder. Most of the patients with such

antibodies present with severe, life-threatening bleeds
which may be fatal, if untreated. In a series of 215
patients with spontaneous factor VIII antibodies
observed before 1991 the mortality rate was 22%.1

Since activated prothrombin complex concentrates2 and
recombinant factor VIIa3 have become available the
acute bleeds can be controlled in the majority of
patients. However, patients remain at a high risk of fatal
bleeding, if the antibody cannot be eliminated by appro-
priate treatment.4 Therapy with prednisone and cyclo -
phosphamide is regarded by the majority of clinicians as
the most effective standard first-line immune suppres-
sive therapy. Nevertheless, up to one third of patients
are refractory to this therapy.5 Alternative treatment
options that have become available are high-dose
immunoglobulins,6 cyclosporine,7 and cladribine.8

However, all these treatment schemes have shown only
limited efficacy. 
Rituximab, a monoclonal chimeric antibody against

the CD20 antigen has been proven to be an effective
therapeutic agent in the treatment of follicular lym-
phoma9 and when combined with standard chemother-
apy it improves the cure rate in diffuse large cell lym-
phoma significantly.10 Recently published data show
that rituximab is also an effective treatment in several
autoimmune diseases, such as immune hemolytic ane-
mia,11 autoimmune thrombocytopenia,12 thrombotic
thrombocytopenic purpura,13 rheumatoid arthritis14 and
acquired antibodies to clotting factors, in particular
spontaneous factor VIII antibodies. In this article, we
analyze previously published data on the treatment of
factor VIII antibodies with rituximab with particular ref-
erence to response rates, time to complete remission and
duration of responses and compare these data with
those obtained from patients who were treated with
cyclo phosphamide/prednisone.

Design and Methods

Patients
To collect data on therapy with rituximab or cyclo -

phosphamide/prednisone of patients with sponta-
neous factor VIII antibodies we screened the Medline,
abstracts of the meetings of the American Society of
Hematology and of the congress of the International
Society of Thrombosis and Haemostasis.  All together
we were able to identify ten published articles or short
reports,15–24 eight abstracts25–32 and one unpublished
observation.33 These reports presented the results of
treatment with rituximab in a total number of 43
patients. To receive more information on these
patients, in particular their follow-up (i.e. duration of

complete remission) we contacted the first and/or co-
authors of these reports. Additional information was
provided by Drs. Stasi, Aggarwal, Leahy, Abdallah,
Holme, Ahn and Krause. We are greatly indebted to
these colleagues. The characteristics of the patients are
summarized in Table 1. 
Additionally, patients who had been treated with a

conventional regimen (cyclophosphamide and pred-
nisone) were analyzed for response rate, time to com-
plete remission (CR) and duration of CR. The original
data of individual patients were described in the arti-
cles by Herbst,33 Lian,34 Bayer,35 Shaffer36 and Huang.37

The characteristics of these patients are also shown in
Table 1.

Treatment regiment
Rituximab was given in most patients according to

the standard treatment protocol which had been
developed for treatment of follicular lymphoma,9 i.e.
four weekly cycles of rituximab at a dose of 375 mg/m2

as an infusion. The majority of patients received four
cycles of rituximab (range: 1-8 cycles).
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Table 1. Pretreatment demographic, clinical and laboratory data
of the patients analyzed.

Rituximab Prednisone-
cyclophosphamide

Number of patients with any data 43 44

Median age (range), years 70 (8-94) (n= 37) 65 (30-85) (n=13)

Sex (female, male, unknown) 18/16/8 4/9/31

Underlying disease 14/13/15 14/13/15
(yes/no/unknown)

Inhibitor titer* 30 BU/mL  (n=38) 27  
(median, range), (1.5-660) (0.5 -1350)
all patients (n=38) (n=42)

Inhibitor titer* 23 BU/ML
(median, range), (1.6-525)
untreated (n=15)

Inhibitor titer* 47 BU/mL
(median, range), (2.3-660)
previously treated (n=16)

Previously untreated, 20/21/1 All untreated
previously treated, unknown

Additional treatments Prednisone (n=11)
Cyclophosphamide(n=2)
Immunoglobulins (n=1)

Number of doses 6-8  (n=2)
of rituximab 4 (n=30)

1-3 (n= 6)
Unknown (n=4)

*Immediately before rituximab treatment.
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Definitions and data analyses
Complete remission was defined as complete disap-

pearance of the antibody and normalization of factor
VIII activity. Patients with partial remission were clas-
sified as having no remission. In order to analyze the
significance of differences of BU levels among patients
achieving a complete remission and patients without
remission the Mann-Whitney-U-test was applied. To
compare the CR rate among different treatment
groups the χ2 test was used. The product limit method
of Kaplan and Meier was applied to analyze the prob-
ability of CR and the probability of a continuous CR in
patients treated with rituximab, rituximab with or
without pretreatment, and cyclophosphamide/pred-
nisone. To calculate the significance of differences
between the various treatment groups, the log rank
test was applied. Differences were considered statisti-
cally significant when the p value was <0.05. 

Results

BU before treatment
Information on antibody levels before therapy was

available for 38 patients treated with rituximab and 43
patients treated with cyclophosphamide/prednisone.
Similar levels were found in both treatment groups.
The median BU levels were 30 BU/mL (range, 1.5-660)
in the group of patients treated with rituximab and 27
(range, 0.5-1350) in the patients treated with cyclo -
phosphamide/prednisone. 

Response rate and time to response after initiation
of immune suppressive therapy
The response to rituximab was documented in 42/43

patients. A CR was achieved in 33 out of these 42 (78.6%)
patients. The CR rate was 75% (12/16) in untreated
patients and 77% (17/22) in previously treated patients.
All patients who received cyclophosphamide/prednisone
were previously untreated. The CR rate in these patients
was 84.1% (37/44). No significant difference was found
between the patients treated with rituximab and those
treated with cyclophosphamide/prednisone. When com-
paring antibody levels in non-responders and responders,
the median antibody level was higher in non-responders
than in responders in both groups (rituximab: 160 BU/mL
versus 20 BU/mL, respectively; with cyclophospha -
mide/prednisone: 50 BU/mL versus 23 BU/mL, respective-
ly; p<0.05) (Figure 1).
Data on the time to achieve CR were available for 28

patients. The median time to CR in all patients treated
with rituximab was 8.3 weeks (range, 2-76). In previous-
ly treated patients (n=15) the time to reach CR was
shorter (4 weeks; range, 2-76 weeks) than that in
untreated patients (n=9; 11 weeks; range, 2-21 weeks),
but the differences were not statistically significant
(p=0.55, Figure 2). For four of the 28 patients it was not

stated whether they were untreated or had had prior
immunosuppressive therapy. The median time to CR in
patients treated with cyclophosphamide/prednisone
was 6.3 weeks (range, 2.0-86). 

Duration of CR 
Data on the duration of CR were available for 24

patients (for four of whom it was not stated whether
they were untreated or had had prior immunosupressive

Figure 1. Levels of factor VIII (BU/mL) inhibitor in patients (R)
achieving a complete remission (CR) after therapy with rituximab
or cyclophosphamide/prednisone and patients with persistence of
disease despite therapy (NR). Inhibitor titers were found to be
higher in the NR group than in the CR group (p<0.05 as assessed
by the Mann-Whitney U-test). The boxes represent 25-75%, the
whiskers minimum and maximum, the mean is represented by
the square (L) and the median by the line within the boxes. 

Figure 2. Time to complete remission (CR) in patients treated with
rituximab (bold line) or cyclophosphamide/ prednisone (bold dotted
line). The fine line represents patients treated with rituximab who
had received a previous treatment, the fine dotted line represents
patients treated with rituximab who were previously untreated.  
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therapy). In patients treated with rituximab the proba-
bility of a continuous CR was 66% at 2 years (Figure 3).
No relapse occurred after 23 months. Similar results
were found when analyzing the duration of CR in
patients who had (n=10) or had not (n=10) received pre-
treatment (p=0.46, Figure 3). In three patients who had
relapsed and received salvage treatment with rituximab
and cyclophosphamide the second remission was longer
than the first CR (Stasi, personal communication). 
In patients receiving cyclophosphamide/prednisone

the probability of continuous CR at 2 years was 94%
(Figure 3).

Discussion

The optimal treatment for patients with acquired
factor VIII antibodies has not yet been established.
The only randomized study (of limited size) showed
that in one third of the patients a response could be
achieved with steroids alone and that steroid-resistant
patients responded well to cyclophosphamide/pred-
nisone.5 However, one third of patients were resistant
to the combination regimen.
In this study we analyzed data from published series

or case reports on patients treated with rituximab and
patients treated with cyclophosphamide/prednisone.
The combined data show that rituximab has a high
efficacy for treatment of acquired factor VIII antibodies
in untreated and previously treated patients. However,
as already noted by Aggarwal,21 the efficacy of ritux-
imab is lower in patients with higher antibody levels
(>100 BU/mL). It is of interest that some patients
achieved a CR only a long time after treatment with rit-

uximab. It is tempting to speculate that these patients
had late spontaneous remissions as described by
Lottenberg.4 About two-thirds of the rituximab-treated
patients remained in CR and the Kaplan-Meier analysis
shows a plateau at 66% which suggests cure or at least
long-term remission. It is also noteworthy that some
relapsed patients had a second remission with ritux-
imab which was longer than the first remission. 
A comparison of the standard therapy predni so -

ne/cyclophosphamide (as first-line treatment) and
rituxi mab (as first- or second-line treatment) revealed
that cyclophosphamide/prednisone might be slightly
more effective than rituximab. Based on our analysis a
larger proportion of patients treated with cyclophos-
phamide/prednisone achieved a CR compared to those
treated with rituximab. The time to CR was similar, but
the duration of CR was longer with cyclophospha -
mide/prednisone. However, none of the differences
was found to be statistically significant. Similar data on
the efficacy of cyclophosphamide/prednisone were
reported by Delgado et al. in their meta-analysis.38

Our analysis has a number of limitations. Data were
not derived from prospective studies with pre-defined
inclusion and exclusion criteria, defined time points of
post-treatment monitoring and standardization of con-
current therapies. The follow-up was rather short with
a few exceptions.20 Importantly, many patients on rit-
uximab also received concomitant immunosuppres-
sive therapy (Table 1) and this could have affected the
evaluation of the efficacy of rituximab. On the other
hand it should be mentioned that almost all patients
received the same dose schedule of rituximab, that a
uniform method for measuring the antibody activity
(Bethesda method) was used in all studies and that the
criteria for CR were uniform. Thus, despite all the lim-
itations our analysis provides important information
on the value of this new treatment.
Since rituximab monotherapy is effective in both

malignant diseases (follicular lymphoma) and in
autoimmune diseases, including factor VIII antibody
and autoimmune thrombocytopenia, it is of interest to
compare the efficacy of this monoclonal antibody in
these two types of disease. Considering the published
data it is obvious that rituximab is more effective for
the treatment of factor VIII inhibitors than for follicu-
lar lymphoma. In particular, the rate of CR is much
higher in patients treated for factor VIII antibodies,
whereas the time to response seems to be similar in
both conditions. There is a continuous relapse rate
over time in follicular lymphomas and no cures,
whereas two-thirds of patients with factor VIII anti-
bodies may be potentially cured. The rate of CR fol-
lowing rituximab treatment is much lower in patients
with autoimmune thrombocytopenia than in patients
with factor VIII antibodies, but only very few patients
relapse after having achieved CR.39

Figure 3. Probability of patients treated with rituximab (bold line)
or cyclophosphamide/prednisone (bold dotted line) remaining in
continuous complete remission. The fine line represents patients
treated with rituximab who had received a previous treatment, the
fine dotted line represents patients treated with rituximab who
were previously untreated. 
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In conclusion, rituximab is an effective drug for the
treatment of spontaneous factor VIII antibodies but so
far the data are too immature for a final statement con-
cerning the definite place of rituximab in the treatment
algorithm of factor VIII antibodies. In case of failure of
cyclophosphamide/prednisone, rituximab may be a
useful salvage treatment. However, based on our data
a randomized study should be done, despite all the dif-
ficulties due to the rarity of the disease. In such a study
an add-on design (cyclophosphamide/prednisone vs.
cyclophosphamide/prednisone+rituximab) might be
the best choice. After 8 weeks responders and non-

responders could be randomized to continuous treat-
ment with cyclophosphamide/prednisone or four
cycles of rituximab.
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