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Abstract
Background: This study aimed at comparing the therapeutic effect of anti-D immunoglobulin (anti-D IG) and Intravenous Immunoglobulin (IVIG) in children with acute immune thrombocytopenic purpura (ITP).
Methods: This Randomized double-blind, controlled clinical trial was conducted on 98 children attending a Children’s medical
center during year 2008. The selected participants were allocated to IVIG and anti-D IG groups using the balanced-block randomization method. The platelet count, hemoglobin level, and side effects of the medications were evaluated on days 1, 3, 7, 14, and 21 after
drug injection.
Results: After drug injection, the platelet count increased in both groups (P < 0.001) yet there was no difference between the 2
groups (P > 0.05). The hemoglobin level also decreased after injection in both groups (P < 0.001) and the decrease was similar in
both groups (P > 0.05). Regarding the ability of the drugs to increase the platelet count, 56% of the patients in the anti-D IG group
and 52% of the children in the IVIG groups had platelet counts of more than 20 000 during the 24 hours after drug administration
with no difference between the 2 groups (P = 0.836). The incidence of drug adverse effects, including fever and chills (4.1% in the
anti-D group versus 10.4% in the IVIG group), severe hemolysis (4.5% in the anti D group versus 0% in the IVIG group) and headache
(6.25% in the anti-D group versus 4.1% in the IVIG group), had no significant difference between the two groups (P > 0.05).
Conclusions: Intravenous Immunoglobulin and anti-D have similar effectiveness in the treatment of children with acute ITP. Considering the fewer side effects of anti-D, it may be a suitable replacement for IVIG in ITP patients.
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1. Background
Immune thrombocytopenic purpura (ITP) is an autoimmune disorder that causes rapid destruction of
antibody-coated platelets in the reticuloendothelial system (RES), especially the spleen (1). It is the most common
autoimmune disorder with an incidence of 1 in 100,000 individuals (2).
Although this disorder has acute and chronic forms, its
acute type is self-limited and thrombocytopenia usually resolves within weeks to months. This disorder has different
clinical signs, including petechiae, mucosal bleeding, and
ecchymosis (3), yet the most important finding of this disease is intracranial hemorrhage (4, 5). Although intracranial hemorrhage (ICH) is rare, it may result in serious com-

plications, especially in children, and therefore its prevention is the primary objective of ITP treatment (2).
Due to the importance of ICH, different studies have
been performed to evaluate the drugs that increase
platelet count in ITP patients, and different drugs have
been recommended (6, 7). Intravenous Immunoglobulin
is one of the most common drugs for the treatment of ITP
(8). It increases the platelet count through decreasing the
phagocytosis of platelets in the spleen by macrophages (9).
However, it has been reported to have numerous adverse
effects, such as flu-like syndrome (10), aseptic meningitis
(11), hemiplegia (12), hemolytic anemia (13, 14), and the risk
of hepatitis C transmission (8).
Considering the above-mentioned adverse effects of
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IVIG, other methods of ITP treatment were investigated.
Anti-D is one of these methods, which has recently received
attention. Anti-D binds to D antigen on the RBC surface,
preventing sensitivity to Rho (2) antigen (15). Although
anti-D has minor adverse effects, such as headache, vomiting, fever, and chills (16), it is cheaper and more tolerable and has a more stable effectiveness in comparison with
IVIG (17). Moreover, it has a very short time of infusion and
single dose administration reduces the risk of infection in
users (4). A number of studies have shown the greater potency of this drug versus IVIG in increasing platelet count
in cases like ITP secondary to HIV infection (18, 19).
Different studies have evaluated the effectiveness of
anti-D in the treatment of ITP and have shown a similar (20,
21) or better effectiveness (19) as compared with IVIG. However, these studies are mostly retrospective and have different methodological errors. On the other hand, there are
a few clinical trials, whose results are inconsistent due to
small sample size and other errors (22-28).
Considering these short-comings and the need for clinical trials with better design and due to a lack of such studies in Iran, the current study was conducted to compare
the therapeutic effects of anti-D and IVIG in children with
acute ITP, who were visited at the Children’s Medical Center. It is obvious that in case of similar effectiveness of antiD and IVIG in the treatment of ITP, considering the advantages of anti-D, it could be a good replacement for IVIG.

2. Methods
2.1. Study Design
This randomized, double-blind, controlled clinical
trial was conducted at the Children’s medical center during year 2008 with a parallel design considering the tenets
of the Declaration of Helsinki. The objectives and outcomes of the study were explained to the parents of all children, and informed consent was obtained from parents,
who were willing for their children to participate in the
study. The parents were also assured that the study would
not affect the treatment process of their child and that they
could withdraw from the study at any time.

2.2. Sample Size
Considering an effect size of 0.25, power of 80%, alpha
of 0.05, and since 2 groups were evaluated, the final sample size was 98 (49 children in each group). The G-power
software version 3.1.9.2 was used for data analysis (29).
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2.3. Inclusion and Exclusion Criteria
Since children under 15 years of age with acute ITP
made up the study population, the inclusion criteria were:
1- RH positivity of the patient (for WinRho group), 2platelet count of < 20,000 with mucosal involvement or <
10,000 with petechiae, 3- hemoglobin of > 8 (for Win Rho
group), and 4- negative history of splenectomy. The exclusion criteria were: 1- severe life-threatening bleeding, 2- simultaneous low count of red or white blood cells, 3- lack
of increase in the platelet count to at least 10,000/µL in the
first 24 hours in the WinRho group, and 4- hemoglobin of
< 8.
2.4. Sampling and Randomization
First, 110 children with ITP, who were visited at the Children’s medical center were selected. Then, 10 were excluded considering the inclusion and exclusion criteria (5
due to hemoglobin of <8, 2 due to a positive history of
splenectomy, and 3 due to severe bleeding). The parents of
the remaining children received explanations on the objectives of the study and were requested to complete the
informed consent form if they were willing for their children to participate in the study. Since 2 parents were unwilling, 98 children were finally selected for the study and
allocated to anti-D and IVIG groups (Figure 1).
The balanced-block randomization method in size of
4 was used for random allocation. The research analysis
and statistics (RAS) software was used to produce random
blocks.
2.5. Intervention
The drug used in the anti-D IG group was WinRho SDF,
manufactured by Canagene. This drug is available in 120,
300, and 1000 IU vials. It was administered at a dose of
75 µg/kg in the current study; 300 µg (1500 IU) vials were
used. Each vial was diluted with 2.5 mL of the diluent
(NaCl 0.8%) available in the WinRho pack and injected intravenously at 300 µg/15 seconds. Shaking of the vial to
dissolve the drug was avoided. The children, who received
WinRho in an outpatient setting, were monitored for 1
hour for adverse reactions like fever, chills, and drug sensitivity. The criteria for outpatient treatment were age of
over 4 years, a platelet count of above 10,000, and appropriate compliance of the parents. Patients in the IVIG group
received IVIG at a dose of 1 g/kg/day for 8 to 12 hours in 2
days with gradual increments of the infusion rate and periodic control of blood pressure and heart rate.
2.6. Blinding
For double blinding, the vials (IVIG and anti-D IG) were
labeled as A and B, so both the nurse in charge of injection
and the patient were unaware of the type of medicine.
J Compr Ped. 2018; 9(1):e12334.
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At the first, 110 patients selected
10 patients excluded by eligibility criteria
1- 5 patients have Hb < 8
2- 2 patients have history of splenectomy
3- 3 patients have severe bleeding

Informed consent (100)
Dissatisfaction (2)

Randomization (98)

Allocated to WinRho SDF (49)

Allocated to IVIG (49)

Platelet < 10,000 µl in first 24 hr. (1)

Unwillingness to continue (1)

Analyzed (48)

Analyzed (48)

Figure 1. Flow Chart of the Study

The platelet count and hemoglobin level were measured on days 1, 3, 7, 14, and 21 after the intervention. The
patients were evaluated for possible adverse reactions on
each visit. Moreover, the data on gender, age, and baseline
platelet count and hemoglobin level (before the intervention) were recorded.

hours after the intervention) and the potency of the drugs
to increase the platelet count (more than 200,000/mL),
respectively. The number of adverse reactions in both
groups was evaluated with Fisher’s exact test. Quantitative
and qualitative data are presented as mean ± SD and
percentages, respectively. P values of less than 0.05 were
considered significant.

2.8. Statistical Analysis

3. Results

2.7. Measurement of the Main Outcome and Other Variables

Data were analyzed with SPSS version 16.
The
Kolmogorov-Smirnov test was used to evaluate the normality of the data, and t test and chi-square test were used
to compare baseline data. The effect of the drugs on the
main outcome was assessed with repeated measure analysis of variance (ANOVA). Paired t test and chi-square test
were used to evaluate the minimum time required for the
drugs to take effect (the platelet count at baseline and 24
J Compr Ped. 2018; 9(1):e12334.

3.1. Comparison of Baseline Data Between the Two Groups
After random allocation, one participant in the WinRho group (due to no increase in the platelet count to 10
000/µL in the first 24 hours) and one participant in the
IVIG group (due to unwillingness to continue participation) were excluded from the study. In total, 96 patients
participated in this study (response rate = 97.9%), of whom
3
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IVIG (N = 48)

P Value

4.7 ± 4.4

3.5 ± 3.8

0.18

66.7

58.7

0.52

First Plt

9312 ± 4767

11869 ± 7959

0.61

First Hb

11.2 ± 1.7

10.6 ± 1.9

0.13

Gender, (Male), %

200000

150000

100000

50000

0

1

2

3

4

5

6

Quantitative and qualitative variables were presented
as mean ± SD and number (percentage), respectively.
Quantitative and qualitative variables were compared between the two groups using independent t test and chisquare test, respectively. Significance level was considered
as 0.05.
Use Repeated Measure ANOVA to analyses of withinsubject, Between-subject and Interaction. The mean ± SD
studied variables were presented in six time points. Significance level was considered as 0.05.

that it was higher in the WinRho versus the IVIG group, although the difference was not significant (P = 0.317). In addition, no interaction was observed between the type of
drug and time (P = 0.413) (Table 2 and Figure 3).

Hb Level After Anti D and IVIG
11.4

IVIG
Anti D

11.2
11
10.8
10.6

Hb Level

WinRho (N = 48)

Age, y

IVIG
Anti D

Figure 2. The Trend of Platelet Count Changes Based on Time to Injection in Intravenous Immunoglobulin and Anti-D Groups

Table 1. Comparison of Basic Variables Between the Two Groups

Variable

Platelet Count After Anti D and IVIG
250000

Platelet Count

48 were in the anti-D and 48 were in the IVIG group. All
the required data were collected and there were no missing data. All quantitative variables in this study had a normal distribution.
Table 1 shows the comparison of baseline data. The
mean age of the patients was 4.7 ± 4.4 years in the anti-D
and 3.8 ± 3.5 years in the IVIG group, respectively, which
showed no significant difference (P = 0.18). Moreover, 66.7%
and 58.7% of the participants in the anti-D and IVIG groups
were boys, respectively, with no significant difference (P =
0.52). The results also showed that the baseline platelet
count (P = 0.61) and hemoglobin level (P = 0.13) were not
significantly different between the 2 groups.

10.4
10.2
10

3.2. Comparison of Platelet Count Changes between Intravenous Immunoglobulin and WinRho Groups
Comparison of platelet count changes on days 1, 3, 7,
14, and 21 showed a significant increase (P < 0.001) in both
groups with no significant difference between the groups
(P = 0.417). Moreover, no interaction was observed between
the type of drug and time (P = 0.463) (Table 2 and Figure 2).
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Figure 3. The Trend of Hemoglobin Level Changes Based on Time to Injection in Intravenous Immunoglobulin and Anti-D Groups

3.3. Comparison of Hemoglobin Level Changes between Intravenous Immunoglobulin and WinRho Groups
Comparison of hemoglobin level changes on days 1, 3,
7. 14, and 21 showed significant changes in the course of
time (P < 0.001). The hemoglobin level decreased until 72
hours after the intervention yet had an increasing trend, 1,
2, and 3 weeks after the intervention. Moreover, comparison of the hemoglobin level between the 2 groups showed
4

3.4. Comparison of Minimum Time of Effectiveness Between Intravenous Immunoglobulin and WinRho Groups
Comparison of the platelet count at baseline and 24
hours after the intervention showed a significant increase
in the platelet count in both groups (P < 0.001 for both).
J Compr Ped. 2018; 9(1):e12334.
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Table 2. Comparing the Palette Count and Hemoglobin Level between Two Study Groups

Variable

Palette Count

Hemoglobin
Level

Time

Total

Drug

24th

72th

1w

2w

3w

Anti-D
(N = 48)

IVIG (N
= 48)

10590

25750 ±
2372

80120 ±
39570

180950

197600

220700

123890

118900

± 6363

±

±

±

±

±

30540

20400

15600

72540

68400

10.96 ±
0.51

10.25 ±
0.32

10.07 ±
0.21

10.41±
0.9

10.68 ±
0.19

10.85 ±
0.47

10.71 ±
2.98

10.36 ±
3.01

3.5. Evaluation of the Potency of the Study Drug to Increase the
Platelet Count to More Than 20 000/mm3
Table 3 shows the comparison of the potency of
the drugs to increase the platelet count to more than
20,000/mm3 after 24 and 72 hours. Comparison of the effect of IVIG and WinRho showed no significant difference
in this regard; 56% and 52% of the children in WinRho and
IVIG groups had a platelet count of more than 200,000 after 24 hours (P = 0.836) and 82% and 85% of the children
in WinRho and IVIG groups had a platelet count more than
200,000 after 72 hours (P = 0.783), respectively.
3.6. Adverse Effects of the Drugs in WinRho and Intravenous Immunoglobulin Groups
Table 4 shows the adverse effects in the study groups. In
the current study, 4.1% and 10.4% of the children in WinRho
and IVIG groups had fever and chills, and 4.5% and 0% of
the patients in WinRho and IVIG developed severe hemolysis, respectively. Headache had a similar incidence in both
groups. The results of Fisher’s exact test showed no significant difference in the incidence of adverse effects between
the 2 groups (P > 0.05).
4. Discussion
The results of the current study showed a similar effectiveness for IVIG (2 g/kg/2days) and anti-D (75 µL/kg)
in the treatment of children with acute ITP. The results
showed that both drugs similarly increased the platelet
count in children with acute ITP. Both drugs also markedly
increased the trend of platelet count elevation after 72
hours. These findings indicate the similar effect of IVIG
and anti-D in the treatment of acute ITP in children. Other
studies have also reported similar findings (30, 31). Although these drugs have different mechanisms of action
(IVIG suppresses the Fc receptor and anti-D binds to host
antigens), they both increase platelet survival eventually
through blocking the RES (15).
J Compr Ped. 2018; 9(1):e12334.

WithinSubject

BetweenSubject

Interaction
Intervention*Time

F=
38.08; P
< 0.001

F=
0.671; P
= 0.417

F = 0.608; P =
0.463

F=
28.04; P
< 0.001

F= 0.767;
P = 0.317

F= 0.698; P =
0.413

Amongst the main issues, the treatment process of ITP
is to increase the baseline platelet count to more than
20,000/mm3 . The current study showed no significant
difference between IVIG and WinRho in increasing the
platelet count to more than 20,000/mm3 after 24 hours, as
56% of the children in WinRho and 52% in the IVIG group
had a platelet count of more than 20,000/mm3 after 24
hours. The situation was similar after 72 hours, as well.
Other studies have also reported similar results. Tarantino
et al. found that anti-D at a dose of 45 to 50 µg/kg and IVIG
at a dose of 0.8 to 1 g/kg had similar effects in increasing
the platelet count and that the required time to increase
the platelet count to more than 20,000/mm3 was similar
for both drugs (30).
Hemoglobin decrease in ITP patients is another issue
that warrants attention in the treatment of these patients.
The current study showed that the hemoglobin level decreased until 72 hours after the intervention yet increased
1, 2, and 3 weeks thereafter. However, no difference was observed between the 2 groups in this regard. Different studies have reported decreased hemoglobin levels after IVIG
and anti-D administration (4, 18, 19, 32). The decrease may
also be dose-related; the decrease has been reported to be
1.6, 2, and 0.3 g/dL in those receiving 50 µg/kg and 75 µg/kg
of anti-D, and IVIG, respectively (30). However, lack of a
marked difference in the decreased hemoglobin level between IVIG and anti-D indicates the similar effect of these
drugs. Considering the higher stability and more tolerability of anti-D, it may be a good replacement for IVIG (17).
This study found no significant difference in adverse effects between IVIG and anti-D. Participants in both groups
experienced fever and chills, which is predictable and
acceptable considering the drug type. Although older
patients are more likely to suffer from severe bleeding
or debilitating adverse effects, children may also experience adverse reactions like fever, chills, hypotension, and
bronchial spasm. Other studies have also reported similar
adverse reactions for IVIG (33, 34) and anti-D (35).
The most important adverse effects in the current
5
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Table 3. Comparison of the Potency of the Drugs to Increase the Platelet Count to More Than 200,000/µL After 24 and 72 Hoursa

Variable

WinRho

IVIG

P Value

Yes

27 (56)

25 (52)

No

21 (44)

23 (48)

Yes

40 (83)

41 (85)

No

8 (17)

7 (15)

Plt > 20,000 mm3 after 24 h
0.836

Plt > 20,000 mm3 after 72 h

a

Use Chi-square test for comparison of two study groups. Significance level was considered as 0.05.

References

Table 4. Incidence of Drug Adverse Effects in the Study Groupsa , b

Complication

WinRho

IVIG

P Value

Fever and Chills (yes)

2 (4.1)

5 (10.4)

0.435

Severe hemolysis (Hb Fall > 3 g/dL)
(yes)

2 (4.5)

0 (0)

0.135

Headache (yes)

3 (6.25)

2 (4.1)

0.999

a

Values are expressed as No. (%).
Use fisher exact test for comparison of complication between two study
groups. Significance level was considered as 0.05.
b

study was severe lysis in 2 children aged less than 3 months
in the anti-D group while no cases of severe lysis were observed in the IVIG group. Yacobovich et al. also reported
severe lysis in ITP patients, who received anti-D. However,
the authors reported that severe lysis was a rare adverse effect of anti-D and believed that it was a safe drug for the
treatment of ITP (31).
4.1. Conclusions
In general, it could be stated that anti-D, at a dose of 75

µg/kg, and IVIG, at a dose of 1 g/kg/day, have no significant
difference in the treatment outcome and drug adverse effects for the treatment of children with ITP. Therefore, since
anti-D is less expensive than IVIG and its administration is
easier, it may be a good replacement for IVIG in children
with acute ITP.
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