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Key Message
CADTH found 7 systematic reviews and 14 randomized controlled trials about the potential 
clinical benefits and harms of interventions used in children with immune thrombocytopenia.

Research Question
What literature describes the potential clinical benefits and harms of interventions used in 
children with immune thrombocytopenia?

Methods

Literature Search Methods
A limited literature search was conducted by an information specialist on key resources 
including Medline, the Cochrane Database of Systematic Reviews, the International HTA 
Database, the websites of Canadian and major international health technology agencies, as 
well as a focused internet search. The search strategy comprised both controlled vocabulary, 
such as the National Library of Medicine’s MeSH (Medical Subject Headings), and keywords. 
The main search concepts were immune thrombocytopenia and pediatrics. CADTH-
developed search filters were applied to limit retrieval to health technology assessments, 
systematic reviews, meta-analyses, indirect treatment comparisons, randomized controlled 
trials, controlled clinical trials, or guidelines. Where possible, retrieval was limited to the 
human population. The search was completed on August 2, 2022, and limited to English-
language documents published since January 1, 2012. Internet links were provided, 
where available

Selection Criteria
One reviewer screened literature search results (titles and abstracts) and selected 
publications according to the inclusion criteria presented in Table 1. Full texts of study 
publications were not reviewed.

Results
Twenty-one relevant references were identified for this report.1-21 Seven systematic reviews1-7 
(5 with meta-analyses1-5) and 14 randomized controlled trials8-21 were identified regarding 
the potential clinical benefits and harms of interventions used in children with immune 
thrombocytopenia. No relevant health technology assessments were identified.

Additional references of potential interest that did not meet the inclusion criteria are provided 
in Appendix 1.
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Overall Summary of Findings
Seven systematic reviews1-7 (5 with meta-analyses1-5) and 14 randomized controlled trials8-21 
were identified regarding the potential clinical benefits and harms of interventions used 
in children with immune thrombocytopenia. The included studies examined the effect of 
various treatments for children with different types of immune thrombocytopenia. A detailed 
summary of study characteristics for the included systematic reviews and randomized 
controlled trials can be found in Table 2.

Three systematic reviews1,3,7 examined rituximab as an intervention but varied on 
comparators of interest. Two systematic reviews5,6 compared the benefits and harms of 
romiplostim, eltrombopag, and placebo. Liogar et al. (2020) compared IV immunoglobulins 
(IVIG) to anti-D immunoglobulin (anti-D).4 Additionally, Acero-Garces et al. (2020) evaluated 
the effects of anti-D, IVIG, corticosteroids, methylprednisolone, and prednisone.2

The identified randomized controlled trials varied in interventions of interest, including 
anti-D,13,15,19,20 IVIG,8,11-13,19,20 dexamethasone,9 cyclosporine,10 prednisone,9 methylprednisone,8,20 
sirolimus,10 romiplostim,14,16,21 and eltrombog.17,18 Six randomized controlled trials11,14,16-18,21 
compared interventions to placebo or no treatment, whereas the 8 randomized controlled 
trials8-10,12,13,15,19,20 compared interventions to other pharmacological treatments.

Table 2: Summary of Included Systematic Reviews and Randomized Controlled Trials

Study citation Study design Population Intervention(s) Comparator(s) List of outcomes

Systematic reviews

Ayad et al. 
(2022)1

SR Children with ITP Rituximab TPO-RAs AEs, need for rescue 
therapy, durability 
of treatment effect, 
and overall platelet 
response

Table 1: Selection Criteria

Criteria Description

Population Pediatric patients (≤ 18 years) with ongoing, active immune thrombocytopenia

Concept Pharmacological interventions (e.g., thrombopoietin receptor agonists [i.e., eltrombopag, romiplostim] alone or 
combined with an immunosuppressant, dapsone, rituximab [including biosimilars]), and surgical intervention 
(e.g., splenectomy)

Type of 
information

Descriptions of potential clinical benefits (e.g., platelet response, bleeding events, use of rescue medication, 
hospitalization, emergency department visits, treatment-free remission, health-related quality of life, reduction 
or discontinuation of corticosteroids, mortality) and harms (e.g., adverse events, serious adverse events, 
withdrawal due to adverse events, death)

Study designs Health technology assessments, systematic reviews, randomized controlled trials
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Study citation Study design Population Intervention(s) Comparator(s) List of outcomes

Acero-Garces et 
al. (2020)2

SR with 12 
clinical trials

Children with newly 
diagnosed primary 
ITP

Anti-D, 
corticosteroids, 
methylprednisolone, 
and prednisone, 
each at varying 
doses

Anti-D, 
corticosteroids, 
methylprednisolone, 
and prednisone, 
each at varying 
doses

AEs, PC, and response 
rates

Qu et al. 
(2020)3

SR with 5 NRSs Children with ITP; 
N = 100

Rituximab Splenectomy Adverse drug reaction 
and response rates

Lioger et al. 
(2019)4

SR with 11 RCTs Children with ITP; 
N = 558

IVIG Anti-D Bleeding, hemolysis, 
infusion reactions, and 
response rates

Tumaini et al. 
(2019)5

SR with 5 RCTs Children aged 1 
to 17 years with 
chronic ITP; N = 
261

Romiplostim and 
Eltrombopag

Romiplostim, 
eltrombopag, and 
placebo

AEs and efficacy

Zhang et al. 
(2017)6

SR with 5 RCTs Children with ITP; 
N = 261

Romiplostim and 
Eltrombopag

Romiplostim, 
eltrombopag, and 
placebo

AEs, SAEs, clinically 
significant bleeding, 
response rates, overall 
bleeding events, 
and use of rescue 
medication

Liang et al. 
(2012)7

SR with 18 NRSs Children with 
primary ITP; N = 
323

Children with 
secondary ITP; 
N = 29

Rituximab NR AEs, death, and 
response rates

Randomized controlled trials

Carcao et al. 
(2020)8

Randomized, 
double-blinded 
trial

Children aged 1 
to 17 years with 
primary ITP; N = 32

Combination of IV 
methylprednisolone 
with IVIG

IVIG and placebo IVIG-related 
headaches, PCs, and 
severe bleeding or 
unexpected severe 
AEs

Ma et al. 
(2020)9

Randomized 
single-centre 
study

Children with 
previously 
untreated primary 
ITP; N = 211

High-dose 
dexamethasone

Prednisone Bleeding score 
improvement, bleeding 
events, response rates, 
Cushing disease, 
glucocorticoid-related 
adverse effects, 
infection, remission, 
and weight gain

Mousavi-
Hasanzadeh et 
al. (2020)10

Randomized 
blinded trial

Children aged over 
5 years old with 
chronic ITP; N = 67

Sirolimus Cyclosporine PC, response rates, 
and safety profile
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Study citation Study design Population Intervention(s) Comparator(s) List of outcomes

Heitink-Polle et 
al. (2018)11

Multicenter 
randomized trial

Children aged 
3 months to 16 
years with newly 
diagnosed ITP; N = 
206

Single infusion of 
IVIG

No treatment Bleeding, development 
of chronic ITP, 
response rates, and 
PCs

Elalfy et al. 
(2017)12

Randomized 
multicenter, 
open-label study

Children aged 1 
to 18 years with 
newly diagnosed 
ITP; N = 72

Mini-pool IVIG Single IVIG Adverse drug 
reactions, response 
rates, and median time 
to response

Eghbali et al. 
(2016)13

Randomized, 
open-label, 
single-centre 
clinical trial

Children aged 1 
to 15 years with 
acute and chronic 
ITP; N = 60

IVIG Anti-D Hemoglobin 
concentration, PCs, 
response rates, 
response time, and 
AEs

Mathias et al. 
(2016)14

Phase III, 
randomized, 
double-blind, 
placebo-
controlled study

Children aged < 18 
years with ITP ≥ 6 
months; N = 62

Romiplostim Placebo HRQoL and parental 
burden

Swain et al. 
(2016)15

RCT Children aged 4 
to 14 years with 
newly diagnosed 
ITP; N = 164

Anti-D 75 mcg/kg Anti-D 50 mcg/kg Response rates, 
hemolysis, median 
time to response, and 
PC

Tarantino et al. 
(2016)16

Phase III 
randomized, 
double-blind, 
placebo-
controlled study

Children aged 1 
to 17 years with 
chronic ITP; N = 62

Romiplostim Placebo Durable platelet 
response and SAEs

Bussel et al. 
(2015)17

Three-part, 
randomized, 
multicentre, 
placebo-
controlled study

Children aged 1 
to 17 years with 
persistent or 
chronic ITP; N = 67

Eltrombopag Placebo AEs, PC, and SAEs

Grainger et al. 
(2015)18

Two-part, 
randomized, 
multicentre, 
placebo-
controlled study

Children aged 1 
to 17 years with 
chronic ITP; N = 92

Eltrombopag Placebo AEs, bleeding, PC, 
response rates, and 
SAEs

Alioglu et al. 
(2013)19

RCT Children aged 1 
to 18 years with 
newly diagnosed 
acute ITP; N = 78

Anti-D IVIG 50 mcg/
kg or 75 mcg/kg

IVIG 2g/kg AEs, bleeding, PC, 
response rates, and 
SAEs

Celik et al. 
(2013)20

RCT Rh-positive 
children with newly 
diagnosed ITP; 
N = 60

Anti-D, IVIG, and 
methylprednisolone

Anti-D, IVIG, and 
methylprednisolone

Chronic ITP, PCs, 
hemoglobin and 
hematocrit levels
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Study citation Study design Population Intervention(s) Comparator(s) List of outcomes

Klaassen et al. 
(2012)21

Multicenter, 
randomized, 
double-blind, 
placebo-
controlled phase 
I and II treatment 
study

Children aged 1 
to 18 years with 
chronic ITP; N = 22

Romiplostim Placebo HRQoL and parental 
burden

AE = adverse event; anti-D = anti-D immunoglobulin; HRQoL = health-related quality of life; ITP = immune thrombocytopenia; IVIG = IV immunoglobulins; NR = not reported; 
NRS = non-randomized study; PC = platelet count, RCT = randomized controlled trial; SAE = serious adverse event; SR = systematic review; TPO-RAs = thrombopoietin 
receptor agonists.
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