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ABSTRACT

The aim of this prospective study was to evaluate the data from 29 patients diagnosed as chronic refrac-

tory idiopathic thrombocytopenic purpura (ITP) treated with anti-D immunoglobulin and intravenous immunog-

lobulin G (IVIG). We used anti-D and IVIG in 11 and 18 patients respectively in whom the previous treatments

including corticosteroids and splenectomy had been unsuccessful. The complete response rates were signifi-

cantly higher in IVIG arm (55.5% to 18.1%) with a duration of 8 weeks. The overall efficacy of IVIG in the chro-

nic ITP is similar to previous data, however we found lower platelet responses in patients treated with anti-D

that can be attributed to the lower sucess in the splenectomized patients.
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ÖZET

Kronik ‹diyopatik Trombositopenik Purpurada Anti-D ve 
‹ntravenöz ‹mmünglobulin Tedavisi

Bu prospektif çal›flmada anti-D immünglobulin ve intravenöz immünglobulin (IVIG) tedavisi alan 29 hastan›n

verisi incelenmifltir. Daha önceki kortikosteroid ve splenektomi yaklafl›mlar› baflar›s›z olan 11 hastada anti-D,

18 hastada ise IVIG kullan›ld›. IVIG kolunda tam yan›t oranlar› yüksek iken (%55’e karfl› %18.1), süre 8 hafta idi.

Genel olarak kronik idiyopatik trombositopenik purpurada IVIG baflar›s› daha önceki verilerle benzer iken, anti-D

immünglobulin alan grupta trombosit yan›t›n› daha düflük bulduk.

Anahtar Kelimeler: Anti-D, ‹ntravenöz immünglobulin, ‹diyopatik trombositopenik purpura.
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INTRODUCTION

Idiopathic thrombocytopenic purpura
(ITP) is an autoimmune disease of children
and adults characterized by low platelet co-
unts secondary to accelerated platelet dest-
ruction and no other significant hematologic
abnormalities[1]. Although ITP is generally a
benign disease, there is an increased risk of
morbidity and mortality in certain patients[2].
Refractory patients comprise about 25% to
30% of patients with ITP and are defined as
those in whom treatment with standard-dose
corticosteroids and splenectomy fails and
who require further therapy because of un-
safe platelet counts or clinical bleeding[3].
Death as a result of hemorrhage from ITP
may occur in 5% of refractory adults who fa-
il to respond to therapy and have persistently
low platelet counts and bleeding signs and
symptoms[4]. In patients who have severe
bleeding or require surgery, a rapid increase
in the platelet count can usually be achieved
with gammaglobulin or methylprednisolone
therapy[3]. Intravenous immunoglobulin G
(IVIG) or corticosteroid administration to ra-
ise the platelet count temporarily is used for
the acute treatment of patients with emer-
gency conditions or before surgery. IVIG is
effective especially in patients who are ref-
ractory to corticosteroid and/or splenec-
tomy. However, increased cost and potential
for acute side effects are among the major
drawbacks of IVIG therapy[5]. Anti-D, an IgG
fraction containing a high proportion of anti-
bodies to the Rho (D) antigen of red blood
cells (RBCs) is used in recent years as an al-
ternative to IVIG therapy. Salama et al per-
formed the first infusions of anti-D immu-
noglobulin in a series of ITP patients repor-
ted between 1983 and 1986[6,7]. These studi-
es showed that treatment with anti-D immu-
noglobulin consistently resulted in platelet
increases in ITP patients. Tarantino et al re-
ported that in children with acute ITP anti-D
was as effective as IVIG in which a single do-
se 50 µg/kg anti-D was used compared to
0.8 to 1 g/kg IVIG[8]. Although the mecha-
nism of effect has not been entirely clarified,

antibody-coating of RBC is unequivocally re-
quired for efficacy, because Rh negative pati-
ents consistently failed to respond[9-11]. Sple-
nectomized patients responded less well
than patients with an intact spleen[5]. In this
study our main objective is to compare the
clinical efficacy of anti-D treatment with IVIG
in respect to cost and adverse effects in ITP
patients who require immediate elevations of
platelet counts to safe levels. 

MATERIALS and METHODS

Twenty-nine patients, 7 male and 22 fe-
male, diagnosed as chronic ITP during the
period from February 1998 to July 2000 we-
re included in the study. Median age was
25.4 (15-68) years for male and 42.8 (18-68)
years for female. 

The clinical diagnosis of ITP was made ac-
cording to the presence of the following crite-
ria: platelet count less than 150.000/mm3, a
normal bone marrow cytology with normal or
increased number of megakaryocytes and
absence of any other cause of thrombocyto-
penia. Thrombocytopenia, lasting more than
6 months was accepted as chronic ITP. Pati-
ents with associated systemic diseases were
excluded and merely the patients with platelet
count below 50.000/mm3 were treated. The
patients with platelet count > 150.000/mm3

or within 50-150.000/mm3 after treatment
were defined as a complete response or a
partial response respectively, and no respon-
se to treatment if platelet count was below
50.000/mm3. Eight of 29 patients were sple-
nectomized. Antinuclear antibody tests were
found to be negative at the initiation of treat-
ment. Coulter Counter was used for the ini-
tial complete blood count and consequtive
follow-up count, the results were confirmed
by blood smear. Platelet, hemoglobin, le-
ukocyte, reticulocyte count, direct Coombs’
test and biochemical tests including asparta-
te aminotransferase, lactate dehydrogenase
(LDH) and bilirubin levels were determined
on days 1 (pretreatment), 3, 7, 30 and 60. All
patients were hospitalized during treatment.
Anti-D was infused to 11 patients with Rh
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positive blood type as a single dose of 50 µg/kg
over 3 to 5 minutes. Other patients were tre-
ated with IVIG infusion, a dose of 2 g/kg over
3 to 5 consecutive days. The anti-D prepara-
tion used in the study was WinRho SD (Nabi)
and the preparations of IVIG included Ga-
mimmune (Bayer) and Sandoglobulin (San-
doz). Analysis of variance (ANOVA; repeated
measures of analysis of variance) were used
to evaluate the differences in response rates
within and among groups using SPSS 9.0.
Correlation between direct Coombs test and
treatment regimen is studied with chi-square
method. The level of significance was set at
0.05 for p values.

RESULTS

The mean platelet count of all patients be-
fore treatment was 10.000/mm3 (1-
20.000/mm3). The complete response rates
(platelet count > 150.000/mm3) to anti-D
and IVIG treatments were 18.1% and 55.5%,
and the partial response rates (platelet count
between 50-150.000/mm3) were 27.2% and
5.5%, respectively (Table 1). Patients were
followed-up for 8 weeks. There was no signi-
ficant correlation of splenectomized patients
response rates from nonsplenectomized. We
observed 12 patients with rise over
50.000/mm3 in platelet count on first day
posttreatment and 4 patients on the third
day posttreatment. Minor adverse effects inc-
luding headache (6.9%), mild fever and chills
(10.3%) were observed in anti-D infused pa-
tients, identified by the review of former ca-
ses, however, no side effects requiring inter-
ruption of the infusion were seen during an-
ti-D or IVIG therapy. There were no signs of
hemolysis with no significant diferrence in
hemoglobin, bilirubin, and LDH levels (p >
0.05), before and after treatment. Mean ba-

seline hemoglobin level in patients treated
with anti-D and IVIG infusions were 12.6
g/dL and 12.5 g/dL and posttreatment levels
were 12.7 g/dL and 12.3 g/dL respectively.
There was no correlation between baseline
hemoglobin levels and platelet response, also
baseline platelet count and duration of ITP
had not a remarkable effect on response. Du-
ration of response after both anti-D and IVIG
treatments lasted over 60 days in responders
(Figure 1). 

DISCUSSION

This randomized study was designed to
compare the therapeutic role of anti-D and
IVIG in the chronic refractory ITP in adults.
Overall efficacy of IVIG at the conventional
doses of 2 g/kg was similar to the data of
previous studies on the population with
chronic ITP[8]. The reported long-term comp-
lete remission rates due to IVIG treatment
were quite low, we recorded platelet respon-
ses after IVIG infusions lasting 8 weeks. IVIG
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Table 1. Platelet increments in the follow up (x 1000/mm3)

Posttreatment day 1 +3 +7 +30 +60

Anti-D 35 50 61 50 67

IVIG 54 117 117 146 160

Figure 1. Platelet counts after treatment.
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treatment was shown to be effective in 64%
of patients with a peak platelet count of gre-
ater than 100.000/mm3 and 83% of patients
with 50.000/mm3, in the present study we
demonstrated an increase in platelet count
over 50.000/mm3 in 61% of patients[9-11].
The results were consistent with the earlier
reports with a minor difference which may be
originated from the splenectomized patients.
However, platelet response to anti-D infusion
was lower than the historical data. Scarada-
vau et al demonstrated an increase in the
platelet count greater than 20.000/mm3 in
72% of cases and 50.000/mm3 in 45% of ca-
ses with a duration response of 21 days in
50% of responders[8,12]. In another study,
anti-D was shown to be effective to elevate
platelet count in 79% to 90% of patients[13].
We found a mean of 67.000/mm3 increase
which reached the peak level at day 60 and
the duration of effect was continiuted more
than three weeks. 

Treatment of ITP includes conventional
modalities, such as steroids, IVIG and sple-
nectomy[14,15]. Patients with severe throm-
bocytopenia require a treatment that should
ideally be rapidly, reliably and durably effec-
tive. It should be inexpensive and simple to
administer. Currently, the mainstays of
pharmacologic management for acute ITP
are IVIG and corticosteroids. IVIGs has ad-
vantages over steroids such as a more rapid
increase in platelet count and absence of the
adverse effects of steroid use. Infusions of
IVIG result in substantial platelet increases
in more than 70% to 80% of patients with
ITP. Mechanism of action of IVIG in ITP appe-
ars to be the Fc receptor blockade[16]. The
optimal dose of IVIG is controversial, parti-
cularly for adults. Mostly used treatment re-
gimen consist original doses of 0.4 g/kg body
weight (bw) daily for 5 consecutive days or
the dose of 1 g/kg bw for 2 days[16]. We have
used the original dose of 0.4 g/kg bw daily
for 4 consecutive days. The ability of IVIG in-
fusions to increase the platelet count in pati-
ents with acute ITP was first reported by Im-
bach et al in 1981 who observed platelet res-

ponses in children receiving 0.4 g/kg bw da-
ily for 5 days IVIG infusions are used for ini-
tial treatment of patients with severe throm-
bocytopenia and also when surgery is plan-
ned, in order to reduce the risk of peri- and
postoperative bleeding[4,17]. However IVIG is
disadvantageous as a first-line therapy beca-
use of high cost. It was demonstrated previ-
ously that anti-D which has a similar mecha-
nism of action with IVIG in ITP raises plate-
let counts effectively and is also less expen-
sive[18]. Generally, 50 µg/kg of anti-D is suf-
ficient[5]. The primary goal of treatment for
patients with chronic, refractory ITP is to
prevent major bleeding, not to cure the dise-
ase. Although CR and PR rates were better in
IVIG group, our data has shown that anti-D
use was effective as IVIGs in raising platelet
counts to safe levels (i.e. ≥ 30.000/µL). We
have seen less adverse effects with anti-D
compared to IVIG infusions. We have obser-
ved that anti-D raised the platelet counts as
more slowly than as did IVIG and the length
of hospital stay was shorter for patients rece-
iving anti-D. In some reports, treatment with
anti-D resulted in a slower rise in platelet co-
unt than with steroids or IVIG[19]. However
other studies have shown that an increased
dose of anti-D raised platelet counts as qu-
ickly as IVIG[18]. In anti-D group three of the
four splenectomized patients responded parti-
ally to the treatment which was even within
safe levels. This suggests that the effect of an-
ti-D may not be limited to the Fc receptor
blockade.

We have found no correlation with Co-
ombs positivity and response to therapy. A
pilot clinical trial of anti-D treatment in 3
Rh-positive patients by Bussel et al found no
correlation between parameters of hemolysis
and platelet increases[11].

Fifteen cases of hemoglobinemia and/or
hemoglobinuria that occurred following anti-
D treatment were reported to the FDA betwe-
en May 1996 and April 1999[20]. The mean
dose of anti-D was 50 µg/kg for 12 patients
whose hemoglobin level was greater than or
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equal to 10 g/dL with a median dose of 50
µg/kg. The other 3 patients who had a he-
moglobin of less than 10 g/dL received a me-
an dose of 58 µg/kg, with a median dose of
52 µg/kg. Although we have used similar do-
ses of anti-D in our patients we did not ob-
serve any adverse effects concerning hemog-
lobinemia/hemoglobinuria.

Our analysis demonstrated that single-
dose anti-D, at 50 µg/kg for the treatment of
severe thrombocytopenia is as effective as
IVIG treatment and is tolerated without seve-
re hemolysis or anemia. In addition this type
of treatment modality seems preferential in
underdeveloped and developing countries li-
ke Turkey because of low cost (Table 2).

There are few published reports on the
cost of treatment of ITP with IVIG and anti-
D. The cost of anti-D treatment has been re-
ported to be 10% of the cost of IVIG treat-
ment[9]. Oksenhendler et al estimated that
the cost of anti-D therapy was significantly
less than IVIG[10]. The unit cost of treatment
with IVIG or anti-D has two components; the
drug costs and the labor and supplies cost
associated with infusion[21]. In a retrospecti-
ve observational study performed by Simp-
son et al, anti-D treatment had at least as go-
od an effect as IVIG in terms of frequency
and magnitude of response, sustainability,
peak platelet increase[21]. Furthermore, it’s
worth mentioning that the infusion process
is much shorter and the associated costs are
lower. In conclusion anti-D is as effective as
IVIG for the treatment of complicated severe

thrombocytopenia in adult patients with ITP.
In appropriate cases i.e. Rh-positive patients
with severe thrombocytopenia the use of an-
ti-D saves both money and time. Anti-D has
the advantages of IVIG like high efficacy ra-
te, few side effects without the obvious disad-
vantages (long infusion time, postinfusion
headache, high cost). We suggest anti-D use
for the treatment of severe hemorrhage in ITP
patients, prior to surgical procedures and
with the aim of deferring splenectomy. Anti-D
may be a good maintenance therapeutic op-
tion in chronic refractory patients also.
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