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Introduction
Immune thrombocytopenia (ITP) is a common 
immune disorder characterized by isolated throm-
bocytopenia,1 and its incidence ranges from 1 to 

10 in 10,000 pregnant women.2 ITP accounts for 
approximately 1–4% of thrombocytopenia in 
pregnancy3–5 and is the most frequent cause of 
thrombocytopenia in early pregnancy.6 Most 
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Abstract
Background: The responses of intravenous immunoglobulin (IVIg) or corticosteroids as the 
initial treatment on pregnancy with ITP were unsatisfactory. This study aimed to assess the 
safety and effectiveness of prednisone plus IVIg versus prednisone or IVIg in pregnant patients 
with immune thrombocytopenia (ITP).
Methods: Between 1 January 2010 and 31 December 2020, 970 pregnancies diagnosed with 
ITP at 19 collaborative centers in China were reviewed in this observational study. A total of 
513 pregnancies (52.89%) received no intervention. Concerning the remaining pregnancies, 
151 (33.04%) pregnancies received an initial treatment of prednisone plus IVIg, 105 (22.98%) 
pregnancies received IVIg alone, and 172 (37.64%) pregnancies only received prednisone.
Results: Regarding the maternal response to the initial treatment, no differences were 
found among the three treatment groups (41.1% for prednisone plus IVIg, 33.1% for 
prednisone, and 38.1% for IVIg). However, a significant difference was observed in the time 
to response between the prednisone plus IVIg group (4.39 ± 2.54 days) and prednisone group 
(7.29 ± 5.01 days; p  < 0.001), and between the IVIg group (6.71 ± 4.85 days) and prednisone 
group (p < 0.001). The median prednisone duration in the monotherapy group was 27 days 
(range, 8–195 days), whereas that in the combination group was 14 days (range, 6–85 days). No 
significant differences were found among these three treatment groups in neonatal outcomes, 
particularly concerning the neonatal platelet counts. The time to response in the combination 
treatment group was shorter than prednisone monotherapy. The duration of prednisone 
application in combination group was shorter than prednisone monotherapy. The combined 
therapy showed a lower predelivery platelet transfusion rate than IVIg alone.
Conclusion: These findings suggest that prednisone plus IVIg may represent a potential 
combination therapy for pregnant patients with ITP.
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pregnant women with ITP have mild to moderate 
thrombocytopenia. An exacerbation or relapse of 
thrombocytopenia may occur in previously diag-
nosed women during pregnancy.7,8 The reported 
rate of postpartum hemorrhage in ITP pregnan-
cies ranges from 1.9 to 23.2%.9–13 Hemorrhage 
risks may be increased in severe ITP pregnancies. 
Care et al.14 reported that the rate of postpartum 
hemorrhage was 52%, and the rate of severe post-
partum hemorrhage was 21% in severe ITP 
pregnancies.

Approximately 30–35% of pregnant women with 
ITP require intervention during pregnancy.9,15 
Recommendations for the treatment of ITP in 
pregnancy are primarily based on clinical experi-
ence and expert consensus. Loustau et al.11 con-
ducted a retrospective study of 118 pregnancies 
with ITP and found that the platelet count 
decreased significantly in 52% of patients. 
Treatments were required in 49% of patients dur-
ing the pregnancy or near delivery. Corticosteroids 
or intravenous immunoglobulin (IVIg) are rec-
ommended as first-line treatments for pregnant 
women with ITP.6,16,17 Corticosteroids are gener-
ally considered safe in pregnant women. However, 
high-dose corticosteroid therapy is often not tol-
erable and is sometimes associated with adverse 
events in the mother and fetus when administered 
in the first trimester.18–20 IVIg can be used as 
another first-line treatment option.21 Prospective 
randomized studies comparing the treatment for 
ITP during pregnancy are lacking. To date, stud-
ies have been conducted with a concentration on 
only observational data, and no study has focused 
on comparing different treatments for pregnant 
women. The effects of IVIg and corticosteroids 
on pregnancy outcomes were explored in a retro-
spective study of 235 pregnancies in 195 women 
with ITP. In their study, patients were treated 
with IVIg or corticosteroids as the initial treat-
ment. No significant difference was found regard-
ing maternal platelet counts at delivery. Only 
40% of all the pregnancies (treated with either 
IVIg or corticosteroids) showed a treatment 
response.13 No consensus is available on the best 
treatment for ITP in pregnant women who fail 
first-line therapy. In addition, many of the treat-
ments frequently used in nonpregnant ITP 
patients may not be safe during pregnancy. Scant 
information exists on the safety and efficacy of 
second-line therapies for ITP during pregnancy.20 
Most immunosuppressive drugs (except for aza-
thioprine), such as danazol and vinca alkaloids, 

should not be administered to pregnant women 
because of potential teratogenic effects.16 Throm-
bopoietin (TPO) receptor agonists and rituximab 
are not considered initial therapies in ITP 
patients.22 Rituximab is known to be associated 
with prolonged B-cell lymphocytopenia and the 
need to delay vaccination in neonates.20,22,23 As 
for TPO-RAs, it is safe in the second and third 
trimesters. However, it should be avoided in the 
first trimester.24,25

The maternal response to initial treatment with 
IVIg or corticosteroids reported was 38% and 
39%, separately,13 lower than that in nonpreg-
nant patients with ITP. In ITP patients, IVIg can 
be used with corticosteroids when a more rapid 
increase in the platelet count is needed.26 Evidence 
for the effectiveness of IVIg combined with corti-
costeroids was concluded in ITP patients without 
pregnancy.17 Thus, that evidence could not 
appropriately represent the patients’ clinical con-
dition in pregnancy. Recommendations for man-
aging ITP in pregnancy suggest that combining 
therapies (prednisone with IVIg) may lead to a 
response in patients refractory to either agent 
alone.22 Combining first-line therapies is consid-
ered effective and can be helpful for patients with 
inadequate responses to first-line agents.6,16,17,27

Despite being relatively safe in pregnancy, the 
application of corticosteroids has several limita-
tions and risks, including exacerbation of hyper-
tension, increased blood glucose levels, edema, 
peptic ulcer disease, and psychosis.6,28 There were 
also reports of prenatal glucocorticoid exposure 
on fetal growth and development of immune sys-
tem.29 IVIg provides a fast, but often transient, 
increase in the platelet count and can be used to 
increase the platelet counts immediately during 
bleeding or delivery.26 The risk of adverse reac-
tions to IVIG generally correlates with the dose of 
IVIG within each course and the rate of infu-
sion.30–32 Thrombosis has not been reported as a 
frequent adverse event in studies comparing IVIg 
with corticosteroids in pregnancy.22 Despite the 
theoretical risks, thrombosis has not been reported 
as a frequent adverse event in studies comparing 
IVIg with corticosteroids in pregnancy.13 A signifi-
cant cost is also associated with IVIg compared 
with prednisone.26 Scant information is available 
concerning the usefulness of prednisone plus IVIg 
to treat obstetric patients with ITP. Therefore, we 
first assessed the use of combined prednisone and 
IVIg therapy, prednisone monotherapy, or IVIg 
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monotherapy for ITP pregnancies from national 
cohort data. Comparisons were made to deter-
mine whether the combination of these two agents 
could maximize their individual efficacy while 
minimizing adverse effects and assess its possibil-
ity as a promising therapeutic strategy for preg-
nancies with ITP.

Materials and methods

Patients
A retrospective chart review was conducted on 
pregnant women with ITP from 1 January 2010 
through 31 December 2020 at 19 collaborative 
centers for hematology in China (Supplemental 
Fig. 1). The pregnant patients either inpatient or 
outpatient, who met the diagnostic criteria of 
ITP, were consecutively recruited into our retro-
spective study. Patients who did not require inter-
vention and had received prednisone plus IVIg, 
prednisone or IVIg alone as the first-line treat-
ment method16,27 were recruited into this retro-
spective study. Informed consents to treatment 
were obtained by all patients or their guardians. 
This study was approved by the central institu-
tional review board of the Peking University 
People’s Hospital, Beijing, China (No.11 
Xizhimen Street, Xicheng district, Beijing, China) 
at 2 March 2021. Approval for the study was also 
obtained from the ethics committees of all other 
participating centers. This retrospective study 
involved the analysis of existing data and records; 
all detailed information of research participants 
has been de-identified in our article.

Information from national cohort data was col-
lected on cases of pregnancy in patients who met 
the diagnostic criteria of ITP in China during a 
11-year period.16,17,27 Only patients with primary 
ITP were identified in our study. The diagnosis of 
primary ITP were based on the international con-
sensus report on the investigation and manage-
ment of primary immune thrombocytopenia,16 
updated international consensus report on the 
investigation and management of primary immune 
thrombocytopenia,22 and Chinese guideline on 
the diagnosis and management of adult primary 
immune thrombocytopenia (version 2020).33 To 
confirm the diagnosis of primary ITP in preg-
nancy, multidisciplinary team meetings were 
organized comprising obstetricians, hematolo-
gists, and immunologists. The final diagnosis of 
each case was determined by consensus. Patients 

with other causes of thrombocytopenia, including 
gestational thrombocytopenia, preeclampsia, sep-
sis, hemolysis, elevated liver enzymes, low platelet 
syndrome, cancer, liver diseases (hepatitis B or C 
virus infection and cirrhosis), myelodysplasia or 
dysplasia, drug-induced thrombocytopenia, dis-
seminated intravascular coagulation, antiphos-
pholipid syndrome, thrombotic thrombocytopenic 
purpura, and systemic lupus erythematosus, were 
excluded. The Systemic Lupus International 
Collaborating Clinics criteria for systemic lupus 
erythematosus34 and the guidelines for antiphos-
pholipid syndrome35 were used in the diagnosis 
and differential diagnosis. In addition, patients 
with platelet counts more than 70 × 109/l during 
pregnancy and normal platelet counts afterward 
were excluded because they could be caused by 
gestational thrombocytopenia as well.13,36

Data management
Using electronic medical records and institutional 
databases, data regarding the demographics, 
treatment response, maternal outcomes, delivery 
mode, and neonatal outcomes were extracted. 
The primary end point of the study was the 
maternal response to treatment, including 
response and complete response according to the 
maternal platelet count. The secondary end 
points included the maternal platelet count at 
delivery, maternal composite outcomes (includ-
ing postpartum hemorrhage, predelivery platelet 
transfusion, peripartum transfusion of any blood 
product, and postpartum reduction in the hemo-
globin concentration of 30 g/l or more), delivery 
mode, time to response, time to relapse, neonatal 
platelet counts at birth, and neonatal composite 
outcomes (including stillbirth, preterm birth, 
small for gestational age size, or Apgar score < 7 
at 5 min). The definitions of maternal treatment 
responses in terms of the platelet count included 
the following: (1) no response: less than doubling 
of the baseline count or lower than 30 × 109/l; 
(2) response: between 100 and 30 × 109/l and at 
least doubling of the baseline count; (3) complete 
response: at least 100 × 109/l.16,17,37 In addition, 
the time to response was defined as the time 
between treatment started and response achieved. 
During the following of the pregnancies with ITP, 
platelet count usually was checked every 
1–4 weeks, depending on the stability of the plate-
let counts. If platelet counts were found to be 
<80 ×109/l after week 34, they should be moni-
tored one to three times a week. The World 
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Health Organization (WHO) bleeding scale 
(0 = no bleeding, 1 = petechiae, 2 = mild blood 
loss, 3 = gross blood loss, and 4 = debilitating 
blood loss) was used to define bleeding. 
Postpartum hemorrhage was defined when 
patients had undergone an estimated blood loss 
of 1000 ml or more following cesarean section or 
500 ml or more following vaginal delivery.38

Statistical analysis
Baseline characteristics of the study population 
were summarized using descriptive statistical 
methods. Continuous variables were expressed as 
mean (SD) and were tested for normality distri-
bution with the Kolmogorov–Smirnov test. For 
comparisons among different treatment groups, 
one-way analysis of variance (ANOVA) or the 
Kruskal–Wallis H test was used as appropriate 
with Bonferroni correction for multiple compari-
sons. In light of the possible impact of correlated 
observations owing to repeated pregnancies in 
same mother, logistic or linear regression models 
with the generalized estimating equation (GEE) 
were used. The data were statistically analyzed 
using GraphPad Prism version 6 (GraphPad 
Software, San Diego, CA, USA), SPSS version 
23.0 for Windows (IBM, Armonk, NY, USA), 
and R 3.5.1 software. A p value of <0.05 was 
considered statistically significant. This study 
conforms to the STROBE statement.39 A check-
list of the STROBE statement for cohort studies 
is shown in Supplemental Table 1S.

Results

Demographic data
A total of 704 pregnant patients with ITP (970 
pregnancies) were reviewed in this study. The 
intervention was not introduced in 513 pregnan-
cies (513/970; 52.89%). Among the remaining 
457 pregnancies, 172 (172/457; 37.64%) had 
received initial treatment with prednisone alone, 
105 (105/457; 22.98%) had received IVIg alone, 
and 151 (151/457; 33.04%) had received IVIg 
plus prednisone. The remaining 29 pregnancies 
had received other treatments, including dexa-
methasone, recombinant human thrombopoietin, 
azathioprine, splenectomy, or crossover between 
treatments. A total of 704 pregnant patients with 
ITP (970 pregnancies) were reviewed in this 
study. Among these 704 patients, 567 patients 
(833 pregnancies) were diagnosed ITP previously. 

Of them, 137 were first diagnosed with ITP dur-
ing pregnancy.

Among the 833 pregnancies with a medical his-
tory of ITP, 29 received other treatments (includ-
ing rhTPO, dexamethasone, azathioprine, 
splenectomy, or crossover between treatments). 
Of the remaining 804 pregnancies, 428 did not 
receive any treatment for ITP, 150 received pred-
nisone, 87 received IVIg, and 139 received IVIg 
plus prednisone as first-line therapy (Supplemental 
Table S3).

In total, 137 women were newly diagnosed with 
ITP in our cohort. Among these, 104 (75.9%), 
10 (7.3%), and 23 (16.8%) were diagnosed dur-
ing the first, second, and third trimesters, respec-
tively (Supplemental Table S4).

The median prednisone dose in monotherapy was 
25.0 mg/d (range, 5–60 mg/d) for a median dura-
tion of 27 days (range, 8–195 days). The mean 
dose of IVIg used as initial treatment was 1.8 g/kg 
(range, 1.0–2.0 g/kg) body weight at one cycle. 
There were 86 patients in the monotherapy group 
who received 2.0 g/kg of IVIg. The number of 
pregnant patients who received 1.0, 1.2, and 
1.6 g/kg body weight IVIg in the monotherapy 
group was 12, 5, and 2, respectively. The dose of 
prednisone in the combined therapy was 
25.0 mg/d (range, 5–40 mg/d) for a median dura-
tion of 14 days (range, 6–85 days). Patients con-
comitantly received IVIg at a mean dose of 1.8 g/
kg (range, 1.0–2.0 g/kg) body weight in one cycle. 
A total of 116 patients in the combined treatment 
group received 2.0 g/kg of IVIg. The number of 
pregnant patients who received 1.0, 1.2, and 
1.6 g/kg body weight IVIg in the combined treat-
ment group was 19, 14, and 2, respectively. As for 
the IVIg dose, most of the patients enrolled in our 
study used the higher dose of 2.0 g/kg. Concerning 
the differences in IVIg dose, we compared the 
maternal response to different IVIg doses in our 
cohort. There was no difference among the differ-
ent IVIg dose groups for all patients using IVIg, 
either monotherapy or as a combination. Maternal 
responses to different doses of IVIg are shown in 
Supplemental Table 2S. Pregnancies were given 
one to five cycles during the gestation period. 
Most ITP pregnancies (370/457; 80.96%) started 
treatment during the third trimester. Twenty-
eight and 30 pregnancies began their treatment 
during the first and second trimesters, respec-
tively (Figure 1). No difference was found in the 
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time of initiation of treatment among the different 
treatment groups (p = 0.652).

Maternal characteristics
The patients’ demographic and maternal baseline 
characteristics are presented in Table 1. No dif-
ferences were found among the four groups con-
cerning maternal age, the body mass index, or age 
at ITP diagnosis. The primiparity rates in the dif-
ferent groups were 80.8% (122/151) in the pred-
nisone plus IVIg group, 70.5% (74/105) in the 
IVIg group, 58.1% (100/172) in the prednisone 
group, and 58.7% (301/513) in the no-treatment 
group. More primiparity was observed in the IVIg 
group and prednisone plus IVIg group than in the 
prednisone group and nontreatment group 
(p < 0.001). Regarding the delivery mode, the 
cesarean section rates of the three treatment 
groups were 27.3% (47/172) in the prednisone 
group, 25.7% (27/105) in the IVIg group, and 
24.5% (37/151) in the prednisone plus IVIg 
group. In the no-treatment group, the cesarean 
section rate was 41.1% (211/513), higher than 
that in the other treatment groups (p < 0.001). 

No differences in the rate of operative vaginal 
delivery were observed between the treated and 
untreated groups (p = 0.941). The prednisone 
plus IVIg group had a lower maternal pretreat-
ment platelet count and higher bleeding score 
than the prednisone or IVIg monotherapy group.

Antepartum hemorrhage was observed in 21 
(4.1%) pregnancies from no-treatment group, 
and 18 (4.2%) in treated pregnancies. There were 
no differences been observed in antepartum hem-
orrhage between pregnancies with or without 
treatment (Table 2). Among the three treated 
groups, antepartum hemorrhages were observed 
in five (2.9%) from prednisone group, five (4.8%) 
from IVIg group, and eight (5.3%) from pred-
nisone plus IVIg group, respectively (Table 3).

Neonatal characteristics
Regarding the neonatal characteristics, 974 live 
births occurred (974 neonates: 951 pregnancies, 
including 23 twin pregnancies) with 19 intrauter-
ine deaths. No newborn died after birth in this 
study. The cord blood platelet counts were 

Figure 1. Patient disposition.
IVIg, intravenous immunoglobulin; rhTPO, recombinant human thrombopoietin.
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measured in 641 (641/951; 67.4%) neonates. In 
the prednisone plus IVIg group, 23/103 (22.3%) 
neonates showed a platelet count <100 × 109/l; 
the rate was 21/110 (19.1%) in the prednisone 
group and 9/66 (13.6%) in the IVIg group. 
Among these three treatment groups, no signifi-
cant difference was observed regarding the neo-
natal outcomes, particularly the neonatal platelet 
counts (Table 4).

Outcomes
Regarding the maternal response (either com-
plete response or response) to the initial treat-
ment and postpartum hemorrhage, no differences 
were observed among the three treatment groups 
(Table 3). Overall, bleeding-related variables, 
including predelivery platelet transfusion, mater-
nal platelet counts at delivery, postpartum hem-
orrhage, and peripartum transfusion of any blood 

Table 1. Patients’ demographic and maternal baseline characteristics.

No treatment
(n = 513)

Pre. plus IVIg
(n = 151)

Pre.
(n = 172)

IVIg
(n = 105)

p value

 All 
groups

IVIg 
versus 
pre

Pre. 
plus IVIg 
versus 
IVIg

Pre. 
plus IVIg 
versus 
pre.

Maternal age 
(years), mean (SD)

29.47 (4.63) 29.31 (4.56) 29.22 (4.50) 29.20 (4.36) 0.956 0.979 0.851 0.849

BMI (kg/m2), mean 
(SD)

23.40 (3.63) 23.27 (3.02) 23.59 (3.41) 23.51 (2.90) 0.706 0.841 0.589 0.403

Primiparity, n (%) 301 (58.7) 122 (80.8) 100 (58.1) 74 (70.5) <0.001 0.036 0.088 <0.001

Age at ITP 
diagnosis, mean 
(SD)

24.89 (5.30) 24.59 (6.75) 24.08 (5.59) 24.67 (6.33) 0.623 0.408 0.916 0.424

Maternal 
pretreatment 
platelet count 
(×109/l), mean (SD)

NA 13.51 (9.99) 20.99 (10.96) 16.57 (10.10) <0.001 0.001 0.020 <0.001

Gestational age at 
platelet nadir (wk), 
median (range)

33.5 (8, 40) 28.0 (7, 41) 32.0 (8, 40) 30.5 (9, 40) <0.001 0.087 0.032 <0.001

Operative vaginal 
delivery (n/N) (%)

22/302 (7.3) 8/114 (7.0) 9/125 (7.2) 5/78 (6.4) 0.941 0.833 0.873 0.957

Cesarean section, 
n (%)

211 (41.1) 37 (24.5) 47 (27.3) 27 (25.7) <0.001 0.781 0.839 0.589

Bleeding score (%) <0.001 0.050 0.019 <0.001

 0 454 (88.5) 102 (67.5) 146 (84.9) 80 (76.2)  

 1 59 (11.5) 46 (30.5) 23 (13.4) 23 (21.9)  

 2 0 (0.0) 2 (1.3) 2 (1.2) 0 (0.0)  

 3 0 (0.0) 1 (0.7) 1 (0.6) 2 (1.9)  

 4 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)  

BMI, body mass index; ITP, immune thrombocytopenia; IVIg, intravenous immunoglobulin; NA, not applicable; pre., prednisone; SD, standard 
deviation.
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Table 2. Maternal outcomes of treated group and no-treatment group.

No treatment
(n = 513)

Treated
(n = 428)

p value

Maternal platelet count at delivery (×109/l), mean (SD) 109.20 (29.76) 66.16 (36.57) <0.001

Antepartum hemorrhage, n (%) 21 (4.1) 18 (4.2) 0.358

Postpartum hemorrhage, n (%) 15 (2.9) 17 (4.0) 0.042

Predelivery platelet transfusion, n (%) 18 (3.5) 44 (10.3) <0.001

Peripartum transfusion: any blood product, n (%) 20 (3.9) 52 (12.1) <0.001

Hemoglobin drop  > 30 g/l after delivery 44 (8.6) 49 (11.4) 0.053

SD, standard deviation.

Table 3. Maternal outcomes among different treatment.

Pre. plus 
IVIg
(n = 151)

Pre.
(n = 172)

IVIg
(n = 105)

p value

 IVIg versus 
Pre

Pre. plus 
IVIg versus 
IVIg

Pre. plus 
IVIg versus 
pre.

Maternal response to initial 
treatment, (%)

62 (41.1) 57 (33.1) 40 (38.1) 0.960 0.634 0.550

Maternal platelet count at delivery 
(×109/l), mean (SD)

63.57 (41.06) 67.61 (33.53) 67.52 (34.59) 0.984 0.337 0.265

Antepartum hemorrhage, n (%) 8 (5.3) 5 (2.9) 5 (4.8) 0.458 0.834 0.288

Postpartum hemorrhage, n (%) 9 (6.0) 6 (3.5) 2 (1.9) 0.481 0.079 0.222

Pre-delivery platelet transfusion, 
n (%)

11 (7.3) 18 (10.5) 15 (14.3) 0.227 0.031 0.264

Peripartum transfusion: any blood 
product, n (%)

11 (7.3) 23 (13.4) 18 (17.1) 0.262 0.004 0.045

Hemoglobin drop  > 30 g/l after 
delivery

20 (13.2) 12 (7.0) 17 (16.2) 0.014 0.442 0.063

IVIg, intravenous immunoglobulin; Pre., prednisone; SD, standard deviation.

product, differed between the no-treatment group 
and treatment group (Table 2). The time to 
response of the three treatment groups was 
7.29 ± 5.01 days in the prednisone group, 
6.71 ± 4.85 days in the IVIg group, and 
4.39 ± 2.54 days in the prednisone plus IVIg 
group. The time to response of the prednisone 
plus IVIg group and IVIg group was shorter than 
that of the prednisone alone group (p < 0.001; 
Figure 2). No significant difference was found 

between the prednisone plus IVIg group and IVIg 
alone group (p = 0.312; Figure 2). The predelivery 
platelet transfusion of the IVIg monotherapy 
group was greater than that of the prednisone 
plus IVIg group (p = 0.031; Table 3). Fewer peri-
partum transfusions of any blood product were 
performed in the prednisone plus IVIg group 
than in the other treatment groups (p = 0.004 and 
0.045, compared with IVIg alone and prednisone 
alone, respectively; Table 3).
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Relationship analysis
In addition, the neonatal platelet counts and 
maternal pretreatment platelet counts revealed no 
correlation (correlation coefficient = 0.00086; 
Supplemental Fig. 2A). No correlation was found 
between the neonatal platelet counts and mater-
nal pretreatment platelet counts for all treatment 
groups (Supplemental Fig. 2B). No correlation 
was also found between the maternal platelet 
count at delivery and neonatal platelet count in all 
pregnancies (correlation coefficient = 0.019, 
Supplemental Fig. 2 C) or in different groups 
(Supplemental Fig. 2D).

Discussion
Our retrospective study of 970 pregnancies with 
ITP was conducted to evaluate the efficacy and 
safety of prednisone plus IVIg versus prednisone 
or IVIg monotherapy as initial treatment. No dif-
ferences were found in the maternal treatment 
response or adverse events among the three treat-
ment groups. Importantly, maternal ITP patients 
who had received combination therapy showed a 
shorter time to response than those who had 
received prednisone monotherapy. In addition, 
the combination therapy group had a lower pre-
delivery platelet transfusion rate than monother-
apy group. These findings may have clinical 
implications and deserve further study.

Corticosteroids or IVIg are the first-line treatment 
options for ITP in pregnancy recommended by 
the guidelines or concensus.20,22,26 Corticosteroids 
are generally considered to be safe in pregnancy. 
Several case reports and small series have reported 
use of TPO-RAs in pregnant women in retrospec-
tive data.24,25,40 It is recommended that only under 
some circumstances, second-line medications 
including romiplostim and rituximab can serve as 
therapeutic options for refractory immune throm-
bocytopenia in pregnancy.20,22–25,41 Prednisone, 
one of the first-line therapies for ITP during preg-
nancy, can exacerbate hypertension, induce hyper-
glycemia, weight gain, and contribute to adverse 
pregnancy outcomes.16,20,42 IVIg usually affects 
the maternal platelet count quickly. The platelet 
response is usually achieved within an average of 2 
days after infusion.13 However, because of its 
potential effects on acute hemolysis, high cost, and 
need for intravenous administration, its applica-
tion remains limited.6,43 In practice, IVIg plus 
prednisone has been used in some pregnancies 
with ITP. To evaluate the efficacy and safety of 
prednisone or IVIg alone or in combination in 
pregnancies with ITP, we conducted a retrospec-
tive analysis in this study. Most of the current 
reports are based on observational studies that 
examine existing epidemiological evidence or 
report the results of a single treatment. Therefore, 
while advice relies on experience, this study aimed 

Table 4. Neonatal outcomes according to treatment strategy.

No 
treatment
(n = 513)

Pre. 
plus 
IVIg
(n = 151)

Pre.
(n = 172)

IVIg
(n = 105)

p value

 All 
groups

IVIg 
versus 
pre

Pre. 
plus IVIg 
versus 
IVIg

Pre. 
plus IVIg 
versus 
pre.

Stillbirth, (%) 7 (1.4) 2 (1.3) 5 (2.9) 5 (4.8) 0.065 0.303 0.063 0.329

Preterm birth  < 37 weeks, (%) 27 (5.3) 11 (7.3) 16 (9.3) 10 (9.5) <0.001 0.227 0.131 0.264

Preterm birth  < 34 weeks, (%) 4 (1.0) 2 (1.3) 5 (2.9) 3 (3.0) 0.282 0.952 0.294 0.252

Birth weight, mean (SD) 3146.26 
(587.71)

3067.24 
(555.53)

3048.40 
(533.90)

2930.00 
(558.86)

0.247 0.101 0.064 0.773

Small for gestational age n (%) 18 (3.5) 6 (4.0) 4 (2.3) 5 (4.8) 0.690 0.295 0.747 0.427

Apgar score  < 7 at 5 min, (%) 22 (4.3) 8 (5.3) 9 (5.2) 5 (4.8) 0.143 0.136 0.764 0.146

Neonatal platelet count (×109/l), 
mean (SD)

236.20 
(107.20)

199.86 
(111.55)

209.10 
(115.61)

218.28 
(115.27)

0.019 0.593 0.289 0.542

IVIg, intravenous immunoglobulin; Pre., prednisone; SD, standard deviation.
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to outline a reliable approach to manage ITP dur-
ing pregnancy.

The first-line therapy of pregnant patients with 
ITP does not notably differ from nonpregnant 
women who are diagnosed with ITP.6,16,17 
Corticosteroids are the first-line treatment for 
nonpregnant patients with ITP, with an initial 
response rate of 70–80%.16 The response rate for 
IVIg has been reported to be up to 80%.16 To 
date, many studies have discussed treatment for 
pregnant patients with ITP,11,44–46 while the 
response rates have not been covered. Webert 
et  al.9 reported a platelet count response in 3/8 
(38%) corticosteroid-treated and 11/20 (55%) 
IVIg-treated pregnancies. The response rate to 
IVIg in our study was lower (40/105 (38.1%) 
than that in Webert’s study. Sun et al.13 reported 
a platelet count response of 39% for corticoster-
oid-treated cases and 38% for IVIg-treated preg-
nancies. In this study, the maternal response to 
initial treatment was 41.1% in the prednisone 
plus IVIg group, 33.1% in the prednisone group, 
and 38.1% in the IVIg group. No difference was 
found among the treatment groups.

To safely and timely manage pregnant patients 
with ITP, obstetricians, hematologists, immunol-
ogists, and anesthetists should collaborate. 

Assessing the risk of maternal hemorrhage is cru-
cial. Most of the treatment recommendations 
have been based on limited and inconsistent 
observational reports. No consensus are available 
regarding the dosing of prednisone used in ITP 
pregnancies. Some international consensuses rec-
ommend an initial dose of 1 mg/kg,47 and some 
suggest starting at 40–50 mg daily.13 Because no 
definite evidence supports that high doses of corti-
costeroids are more efficacious in pregnancy,48 
some experts recommended a lower dose of 0.25–
0.5 mg/kg daily to minimize steroid-related adverse 
effects.5,49,50 In our study, the median prednisone 
dose in monotherapy was 25 mg/d (range, 
5–60 mg/d). The median dose of prednisone in the 
combined group was 25 mg/d (range, 5–40 mg/d).

In nonpregnant individuals, the approximate time 
to respond to prednisone is several days to several 
weeks. The time to response for IVIg is typically 
2–4 days, even within 24 h. Consistent with previ-
ous studies, we reported a significantly faster 
response to prednisone plus IVIg therapy (time to 
response, 4.39 ± 2.54 days) and IVIg (time to 
response, 6.71 ± 4.85 days) than to prednisone 
monotherapy (time to response, 7.29 ± 5.01 days). 
The median duration of prednisone in monother-
apy was 27 days (range, 8–195 days) and 14 days 
(range, 6–85 days) in the combination therapy 

Figure 2. Box plots of the time to response of patients with an initial response to prednisone plus IVIg, 
prednisone, or IVIg alone. The time to response in the prednisone plus IVIg group and IVIg alone group was 
significantly shorter than that in the prednisone alone group. No significant difference was found between the 
prednisone plus IVIg group and IVIg alone group.
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group. The duration of prednisone in the combi-
nation treatment group was shorter than that in 
the prednisone monotherapy group. The applica-
tion of IVIg in combination therapy might result 
in an improved time to response and shortened 
prednisone treatment duration.

Platelet transfusions may be helpful and must not 
be postponed in cases of life-threatening bleed-
ing, especially intracranial hemorrhage (ICH).22 
Platelet transfusions are also considered if an 
emergency cesarean section is required with a 
platelet count below 50 × 109/l despite other 
treatment measures.51 The platelet lifespan is 
short following transfusion.52 Usually, the platelet 
counts will decrease to the baseline level approxi-
mately 1 week after platelet transfusion.53 
Concurrent administration of platelet transfu-
sions and IVIg was associated with resolution of 
bleeding, rapid restoration of adequate platelet 
counts, and minimal side effects.16 In our study, 
the predelivery platelet transfusion of the IVIg 
monotherapy group was greater than that of the 
prednisone plus IVIg group. This effect might 
benefit from the treatment of prednisone com-
bined with IVIg, which could maintain platelet 
levels more persistently than IVIg alone.

Our study was the largest cohort study to com-
pare the effectiveness and safety of combination 
of IVIg and prednisone with prednisone or IVIg 
monotherapy in pregnancies with ITP. The sam-
ple size with data capture from 19 centers from 
national wide in China was large for pregnancies 
with ITP. Findings from this study add to the lit-
erature on treatment of ITP in pregnancies in two 
ways. First, the combination treatment group 
may yield a shorter response time and a shorter 
durations of prednisone application when com-
pared with prednisone monotherapy group. 
Second, while compared with IVIg monotherapy, 
the combination therapy group had a lower pre-
delivery platelet transfusion rate and a lower peri-
partum transfusions of any blood product during 
observational period.

The main limitation of our study is its retrospec-
tive nature. As in all observational studies, our 
results may be impacted by confounding (e.g. 
incomplete control for confounding due to miss-
ing data/variables, and other residual confound-
ing). Secondarily, there was no a priori power 
calculation in our retrospective study. We have 
included all the subjects meeting the criterion of 

our study from 19 centers in China during a 
11-year period. The conclusions of our retrospec-
tive study still need further research. Not all data 
points were collected at the same time for each 
patient and possible over- and underreporting of 
events. The inclusion of consecutive pregnancies 
who met the diagnostic criteria of ITP from differ-
ent areas in China ensured that the data collected 
were representative. No patient was excluded 
based on treatment adherence or outcome. 
Available data were limited to information in each 
patient’s medical record. As such, there was the 
potential for documentation bias. The sample size 
of our study was large, but the rate of maternal 
hemorrhage was low, which limits the evaluation 
of the treatment effects of bleeding events.

Conclusion
This observational study prompted that combina-
tion treatment with prednisone and IVIg in preg-
nancies with ITP might be similar to prednisone 
or IVIg alone regarding the maternal response. 
However, the combined therapy showed a faster 
time to response and a shorter duration of pred-
nisone administration compared with prednisone 
monotherapy and a lower predelivery platelet 
transfusion compared with IVIg alone. Prospective 
studies need to be conducted to better identify 
the best treatment and optimum dose in maternal 
ITP patients.
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