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Introduction

Intravenous immunoglobulins (IVIg) treatment is an 
effective first-line therapy in immune thrombocytopenia 
(ITP). ITP is divided into three phases, starting with newly 
diagnosed ITP (≤3 months), persistent ITP (>3 months) 

and chronic ITP (≥12 months) (1). We introduced the term 
transient ITP to differentiate ITP that resolved within  
3 months (2). Notably, childhood ITP has different disease 
characteristics than adult ITP, featuring a more severe 
bleeding pattern, and a high rate of post-infectious and self-
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limiting cases (3). In children, guidelines favor observation, 
whereas ITP in adults with low platelet counts is suggested 
to be treated (4). This review focuses on the efficacy of IVIg 
and its possible working mechanisms in childhood ITP, 
although the treatment is also efficacious in adult ITP (5).

The treatment of childhood ITP with IVIg was 
coined in 1980 by Imbach and colleagues, who showed 
the effective treatment of thrombocytopenia by IVIg in 
acute and chronic ITP (6,7). Together with the emergent 
pathophysiological role of anti-platelet antibodies in ITP 
(8-11), the successful immunotherapy of ITP with IVIg 
marked the transition of the disease’s definition from 
‘idiopathic’ to ‘immune’ thrombocytopenia (Imbach; 
personal communication). Although the exact working 
mechanism remains unknown (Table 1), the prevailing 
hypothesis is that IVIg treatment leads to the blocking of 
IgG Fc receptors (FcγR) on phagocytes, as well as clearance 
of pathological anti-platelet IgG antibodies by saturation 
of the neonatal IgG Fc receptor (FcRn) (12,29-31). A 
comprehensive discussion of IVIg working mechanisms is 
provided elsewhere (32-34).

Mucosal bleeding occurs in 40% of children with newly 
diagnosed ITP (35,36). During 1-year follow-up with 
observation only, clinically significant bleeding occurs in 
13% of children (35). Previous registry data indicated a low 

risk of moderate or severe bleeding, but it needs to be taken 
into account that >70% of these children were treated, and 
they reflect a higher proportion of chronic ITP patients 
that are known to have less severe bleeding episodes 
(37,38). Most moderate and severe bleeding episodes occur 
in patients with a platelet count ≤20×109/L (37), but the 
platelet count is considered poor predictor of the ITP 
bleeding severity (39-41).

Many cases of childhood ITP resolve spontaneously 
(36,42), and the current clinical managements of ITP favors 
a ‘watchful waiting’ strategy for ITP. Spontaneous recovery, 
i.e., transient ITP, may more likely in younger children, 
boys, those with a preceding infection, mucosal bleeding, 
and an abrupt disease onset (43-46). The medical treatment 
of ITP is considered in case of moderate or severe 
bleeding, reduced health-related quality of life (HRQoL), 
and individual patient circumstances (e.g., potential for 
injury, psychosocial factors). Thus, treatment may aim to 
reduce or prevent clinically significant bleeding, provide 
rescue therapy in acute bleeding episodes, reduce fatigue, 
or improve the quality of life. In Europe, corticosteroids 
and IVIg are the preferred first-line treatment options for 
ITP. IVIg is the suggested treatment in The Netherlands 
and endorsed by the Joint Working Group (JWG) of the 
German, Austrian and Swiss hematological societies updated 

Table 1 Proposed working mechanisms of IVIg

Proposed working mechanisms of IVIg in ITP Level of evidence

Fc-mediated mechanisms

Blocking of activating FcγR Human interventional study (ITP; not controlled) (12)

FcRn saturation, accelerated clearance of pathogenic IgG Human observational (GBS, ITP) (13,14); rat (ITP model) (15)

Modulation of activating FcγR expression

Upregulation of inhibitory FcγRIIb Human observational (CIPD) (16); mouse (ITP model) (17)

Expansion of regulatory T cells Mouse (EAEM model) (18); human in vitro (19)

Modulation of dendritic cell Mouse (ITP model) (20)

Modulation of total serum IgG glycosylation Human observational (GBS) (21)

F(ab’)2-mediated mechanisms

Cytokine neutralization Human in vitro (22)

Anaphylatoxin neutralization Mouse (asthma model) (23)

Autoantibody neutralization (anti-idiotypic effects) Human in vitro (thyroiditis, SLE, gastritis, HLA alloimmunity) (24-26)

FAS (CD95) or FAS ligand blocking; SIGLEC9 blocking Human in vitro (toxic epidermal necrolysis) (27); in vitro (28)

Extended from Schwab Nat Rev Immunl 2013. IVIg, intravenous immunoglobulins; ITP, immune thrombocytopenia; GBS, Guillain-Barre 

syndrome; CIDP, chronic inflammatory demyelinating polyneuropathy.
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recommendations in 2018 (47). IVIg specifically leads to a 
rapid resolution of thrombocytopenia within few days (1,48), 
whereas corticosteroid responses are less rapid (49,50). The 
2019 updated ASH guideline favors corticosteroids over 
IVIg, yet this recommendation is based on assessment of the 
literature for the recovery outcome at 6 and 12 months after 
the treatment (4). Evidently, short- and long-term effects 
and treatment goals need to be balanced. In this review, we 
discuss the short- and long-term effects of IVIg treatment 
in childhood ITP, and discuss recent findings that may 
allow the targeting of IVIg to those patients who benefit the 
most. We present the following article in accordance with 
Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/aob-20-59).

Short-term effects of IVIg

IVIg treatment leads to increases in platelet count within 
a few days of the administration (6,51). Compared to 
patients that are managed with observation, this increase 

in platelet count is displayed for up to 1-to-3 months after  
treatment (35). A number of comparative randomized 
controlled trials (RCTs) show a significantly higher ITP 
recovery rate after IVIg treatment on this short-term 
perspective, compared to no treatment or corticosteroids 
(35,49,50,52). In these RCT, IVIg also led to a more rapid 
recovery of platelet counts than corticosteroids. Across the 
trials, the effectiveness of IVIg to resolve thrombocytopenia 
varied markedly between 50–95%, depending on the 
specific inclusion and exclusion criteria as well as outcome 
criteria for response that were only standardized in 2009 (1).  
In the largest and most recent trial that used the current 
definitions and included patients with newly diagnosed ITP 
within 72 hours of diagnosis, 68% of children exhibited a 
complete response with platelets ≥100×109/L 1 week after 
IVIg therapy (35). When we assessed individual patient 
data, we observed several distinct longitudinal platelet count 
trajectories of patients with initial complete responses that 
were either sustained or not, and a group of patients that 
showed very low platelet responses or no platelet response 
at all (Figure 1). According to the standardized response 
criteria, where two timepoints are used to assess the 
response to treatment (1), these data showed that a response 
at week 1 and month 1 was fully associated with a long-
term favorable disease outcome, whereas the other response 
groups showed more variable longitudinal platelet responses 
and a higher rate of persistent and chronic ITP (Figure 1).

Beyond the normalization of platelet counts, the RCT 
data shows that IVIg treatment, compared to no treatment, 
leads to a reduction of clinically significant bleeding 
symptoms (35). After the administration of IVIg in 100 
children with newly diagnosed ITP, only one child exhibited 
Buchanan grade 3 and grade 4/5 bleeding that necessitated 
treatment during a full year follow-up. In comparison, 
among 100 children that were observed, 13 children 
displayed bleeding episodes that necessitated treatment, of 
which three episodes with grade 3 bleeding and ten with 
grade 4/5 bleeding. In the same study, treatment with IVIg 
led to adverse reactions with nausea, vomiting or headache 
in four patients and allergic reactions in one patient (among 
100 treated children). Interestingly, the reduction of 
bleeding symptoms by IVIg did not translate to a measurably 
improved HRQoL as compared to observation (53),  
as measured by the child- and ITP-specific Pediatric 
Quality of Life Inventory (PedQL) and the Kids’ ITP Tools 
(KIT) questionnaires (54,55). For context, it needs to be 
considered that 32% of patients did not respond to the 
therapy, yet all treated children were exposed to the impact 

Figure 1 Longitudinal platelet responses after IVIg treatment. 
Of 99 IVIg-treated patients, the majority exhibited a complete 
response 1 week after treatment that was sustained at the next 
assessment 1 month after treatment (n=56). A relapse from an 
initial complete response to thrombocytopenia (platelet count 
<100×109/L) at next timepoint was also observed (n=12). Moreover, 
a subgroup of patients showed a partial response (n=9), or no 
response (n=22). Data are from the TIKI trial, the response 
groups were assessed by the IWG criteria using two timepoints, as 
described (1). IVIg, intravenous immunoglobulins.
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of medical care on a child, as well as the potential of side 
effects of IVIG (35).

IVIg also has a role in the emergency treatment of severe 
and life-threatening bleedings and is at times combined 
with methylprednisolone, platelet transfusions (47), or even 
splenectomy.

In summary, IVIg is an effective treatment in newly 
diagnosed ITP to rapidly resolve thrombocytopenia and 
reduce clinically significant bleeding. For emergency and 
rescue treatment, IVIg leads to a more rapid response than 
corticosteroids alone.

Long-term effects of IVIg

Several cohort studies and an early meta-analysis (nine 
studies) indicated that children who developed chronic 
ITP were less often treated with IVIg (56). This led 
to the hypothesis that IVIg may, potentially by some 
immunomodulatory mechanism, prevent the development of 
chronic ITP. In the Intercontinental Cooperative ITP Study 
Group (ICIS) Registry I data, the same association of IVIg 
with less chronic ITP was observed (57). The aggregated 
data from the latest meta-analysis (14 studies) suggested 
that IVIg led to a reduced chance to develop chronic 
ITP with an odds ratio of 0.71 (95% CI, 0.52–0.97) (44).  
Importantly, a challenge to the interpretation of these 
observational data is the potential bias by confounding by 
indication. For instance, physicians may be inclined to treat 
children who show more severe bleeding symptoms (which 
is associated with self-limiting ITP).

Given this uncertainty concerning the potential utility 
of IVIg to modulate ITP disease courses, our research team 
set up an almost nationwide RCT in 60 hospitals in the 
Netherlands to compare observation versus IVIg treatment 
for the primary efficacy outcome of the the incidence 
of chronic ITP [the Treatment With or Without IVIg 
for Kids With ITP trial (TIKI)]. Between 2009 to 2015, 
200 children with newly diagnosed ITP were enrolled at 
pediatric departments within 72 hours of diagnosis (35). 
All children were followed for 1 year after the diagnosis. At 
the 1-year follow-up, 10/100 (10%) IVIg-treated children 
developed chronic ITP versus 12/100 (12%) children who 
were observed [relative risk (RR), 0.83; 95% CI, 0.38–1.84]. 
Notably, the definition of chronic ITP was changed 
by the International Working Group during the trial’s 
recruitment phase from a platelet count <150×109/L at  
6 months to <100×109/L at 12 months (1). According to the 
old definition, at the 6-month follow-up, 18 IVIg-treated 

children exhibited chronic ITP versus 28 children who were 
observed (RR, 0.64; 95% CI, 0.38–1.08). Of note, recovery 
to a platelet count ≥100×109/L at 6 months follow-up was 
almost similar between the trial arms, 84% and 78% for 
the IVIg and observation arms, respectively (RR, 1.07; 95% 
CI, 0.94–1.23). This platelet threshold correlates well with 
subsidence of bleeding symptoms.

Our trial was powered to detect a reduction of the rate 
of chronic ITP with an estimated incidence of 25% with 
observation. Using the old chronic ITP definition at the  
6 months follow-up, we observed 28% at that timepoint, 
and the trial was thus not underpowered. Due to the change 
in the definition of chronic ITP, however, we observed that 
only 12% of children developed chronic ITP according to 
the new definition at the 1-year follow-up. Although it is 
theoretically possible that IVIg reduces this rate to 10% 
(2% absolute risk reduction, 17% RR reduction), the data 
show that IVIg has no large effect to reduce the incidence 
of chronic ITP. To conclusively test the presence of such 
a minor effect, a very large trial population would be 
required. Thus, the current data presumably represent the 
best available evidence for the foreseeable future. Of note, 
the inclusion of patients at the time of diagnosis in general 
pediatric departments led to a comparatively young study 
population (median age ~3.5 years, 25% were above 7 years 
old). It could be considered that in this setting the incidence 
of chronic ITP was too low and the potential effect of IVIg 
to prevent chronic ITP could not be sufficiently shown. 
However, this is not supported by the trial’s data, as we 
actually observed that an age at diagnosis above 6 years 
is associated with reduced IVIg responsiveness (58), as 
discussed below.

Altogether, the RCT data clearly show that IVIg 
treatment does not change the incidence of chronic ITP.

Reconciling the short-term efficacy of IVIg with 
absence of efficacy on long-term recovery

How is the observation of the efficacy of IVIg on the short-
term to be combined with absence of efficacy on recovery 
on the long term? Imbach and colleagues observed in their 
RCT in 1985: “at least two prognostic subgroups of childhood 
ITP [are suggested] and corticosteroids and [IVIg] do not have 
the same effects in the subgroup requiring longer therapy” (52). 
Similarly, in TIKI, the incidence of chronic ITP patients 
in IVIg non-responders was also markedly increased (59). 
One explanation is that patients who initially recovered 
show subsequent relapse. However, this is only incidentally 
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observed. The other possibility is that IVIg is efficacious 
in patients who would otherwise spontaneously recover 
during observation. In other words, early treatment with 
IVIg (without relapse) may differentiate to some degree 
early in the disease course whether a child would develop 
persistent or chronic ITP, or not. Realizing this, IVIg could 
be targeted to those patients who benefit the most. With an 
indication of who would respond to IVIg and who would 
not, the expected outcome of emergency IVIg treatment or 
case-by-case therapy could be determined and considered in 
the clinical decision making. Thus, we studied if we could 
identify a set of clinical and biological parameters that allow 
the identification of patients who would respond to IVIg, 
versus those who would not.

Individualization of IVIg therapy

Different levels of evidence need to be considered to 
individualize IVIg therapy. Disease models such as mouse 
models can be used to propose mechanisms than can 
subsequently be clinically evaluated. To target IVIg therapy 
to specific patients, clinical and biological markers of the 
response to IVIg need to be identified (association), and 
the individual or combined predictive value of the markers 
needs to be assessed (prediction; Table 2). Moreover, 
for clinical use, the identification of specific patient 
characteristics is used to explain and predict treatment 
responses before any treatment is administered (Figure 2). 
Of note, this also allows a more detailed dissection of the 
pathophysiology of ITP in specific disease subgroups.

Proposed markers associated with IVIg response

While the exact working mechanisms of IVIg remain 
unresolved, multiple mechanisms should be investigated 
(32,33). Mouse models of ITP show a critical role of the 
only myeloid inhibitory Fc-receptor FcγRIIB for response 
to IVIg (17,20,66). This receptor has a loss-of-function 
allele with a switch from the p.232I>T genotype that 
excludes the receptor from lipid rafts (67,68). Intriguingly, 
in the IVIg arm of the TIKI trial, none of the three patients 
with the FcγRIIB-p.232T/T genotype showed a response to 
IVIg (35). However, homozygosity for the p.232T allele is 
rare and cannot explain all non-responses to IVIg.

Next to these mouse data, only limited clinical data is 
available to understand which patient responds to IVIg 
and who will not (Table 2). Evidently, the determination 
of who responds to IVIg is the inverse of identifying 

patients who do not respond to IVIg. In one study, the 
non-response to IVIg was associated with an age above  
2 years and a platelet count below 9×109/L (60). One more 
study found that IVIg non-responders had more often a 
leukocyte count ≤7×109/L (61). The increased expression 
of IFN-γ in peripheral blood mononuclear cells was found 
by another study to be associated with non-response to  
IVIg (69). There is controversial data on the presence 
of anti-platelet glycoprotein Ib/IX IgG antibodies and 
response to IVIg (63,70,71). In the TIKI study, only 11/176 
(6%) patients showed anti-GP Ib/IX antibodies using state-
of-the-art detection, and eight of these eleven patients had 
anti-platelet antibodies directed to multiple antigens (62). 
Intriguingly, among a total of 12 IVIg-patients with anti-
platelet IgG antibodies directed towards GP IIb/IIIa, Ib/
IX or V, we observed an almost full response to IVIg (62), 
suggesting that IVIg may be particularly effective when IgG 
antibodies are present. As mentioned above, we observed 
that children above 6 years of age showed a reduced 
response rate to IVIg (58). Remarkably, compared to 69% 
in the whole cohort, only 29% of 14 patients aged above  
10 years showed a complete response to IVIg, and none 
of six patients aged above 12 years exhibited a complete 
response to IVIg (58).

Proposed markers predictive of IVIg response

The pro-inflammatory open reading frame variant of the 
human myeloid Fc-receptor FcγRIIC (FCGR2C-ORF) 
has been associated with susceptibility to ITP (72). We 
observed that the FCGR2C-ORF variant also discriminates 
favorable responses to IVIg (2). Interestingly, we found that 
the variant also discriminates patients who show a timely 
spontaneous recovery, suggesting that indeed the same 
biological parameters are associated with recovery and IVIg 
response. Thus, pending further validation, this marker 
could be useful to differentiate responses to IVIg treatment.

We have recently developed the Childhood ITP 
Recovery Score (http:// i tprecoveryscore.org) ,  an 
externally validated multivariate prediction score that 
gives a probability for transient ITP based on the clinical 
characteristics age, sex, platelet count at diagnosis, mucosal 
bleeding, preceding infection and vaccination, and disease 
onset (Table 2) (46). Intriguingly, over the 1-year follow-up 
in TIKI, the score differentiates by the same criteria both 
favorable spontaneous recovery as well as response to IVIg. 
Again, this emphasizes that the same patient characteristics 
are associated with IVIg response and recovery. During 
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validation, the score classified 63% of patients as ‘high 
chance of recovery’ and among these, 85%, 90% and 
95% had recovered by 3-, 6- and 9-month follow-up (46). 
Patients with intermediate or low chance of recovery had 

a significantly lower recovery rate at these follow-up visits. 
Although a degree of uncertainty remains, the Childhood 
ITP Recovery Score is a readily applicable, externally 
validated decision support tool that may be a good indicator 

Table 2 Levels of development for predictive variables of IVIg responses in childhood ITP

Predictive variable
Level of development

Association with no IVIg response Remarks Ref.
Level Description

Biomarkers

Age I/II Identification 

association#

Age >2 yr; age >10 yr; increasing age Few patients aged above 10 (58,60)

Platelet count I Identification# Count <9×109/L (60)

Leukocytes I Identification Count ≤7×109/L (61)

FCGR2C-ORF II Association# Absence of ORF (2)

FcγRIIB-p.232 

genotype

I Identification T/T genotype Rare variant; few patients (35)

Glycoprotein-

specific anti-

platelet IgG

I Identification# Absence of anti-platelet IgG antibodies Few patients (62)

Anti-GP Ib/IX 

antibodies

I Identification Presence of anti-GP IbIX antibodies Few patients; not supported by 

larger study (62); controversial data 

for adult ITP

(63)

Scores

NOPHO ITP score IV External 

validation 

(indirect)

Age ≥10; platelet count ≥5×109/L; 

female sex; no mucosal bleeding; no 

preceding infection or vaccination; 

insidious, disease onset

Clinical prediction score, readily 

usable; developed irrespective of 

treatment status; few patients aged 

above 10 years; diagnosis platelet 

count ≤20×109/L; no secondary ITP

(43,46,64,65)

Childhood ITP 

recovery score

IV External 

validation

Increased age; increased platelet count; 

female sex; no mucosal bleeding; no 

preceding infection; no vaccination; 

insidious disease onset

Further development of the NOPHO 

score; discriminates both response 

to IVIg and spontaneous recovery; 

same limitations as NOPHO ITP 

score

(46)

ITP biological risk 

score

III Predictive ability Absence of FCGR2C-ORF genotype, 

absence of IgG anti-platelet antibodies, 

low hemoglobin, low platelet count, 

presence of preceding vaccination

Discriminates patients with 

biomarkers on top of discrimination 

by clinical characteristics (NOPHO 

ITP score); developed and evaluated 

in children below 7 years of age; 

diagnosis platelet count ≤20×109/L; 

no secondary ITP; requires external 

validation

(59)

#, Variable is also included in the (multivariate) prediction scores. Levels of development for clinical prediction: I, identification; II, strength 

of association in a larger cohort; III, predictive ability (discrimination and calibration); IV, external validation (including discrimination and 

calibration). IVIg, intravenous immunoglobulins; ITP, immune thrombocytopenia.
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of the ITP prognosis.
Given the availability of biological markers that could 

be added to a multivariate prediction model, a logical next 
step is to extending the clinical characteristics (Childhood 
ITP Recovery Score) into a more extensive score that could 
potentially better predict disease outcomes. Thus, we have 
recently used the targeted assessment of genetic variants 
and immune characteristics to predict IVIg responses for a 
biological risk score (59). A combination of five biomarkers 
(Table 2), including the FCGR2C-ORF variant and IgG 
anti-platelet antibodies, was predictive of IVIg responses. 
The score detected non-responses to IVIg with a sensitivity 
of 0.91 (95% CI, 0.81–1.00) and a specificity of 0.67 (95% 
CI, 0.53–0.80). This implied that a response to IVIg was 
usually observed when it was predicted, with a predictive 
value of 0.91 (95% CI, 0.82–1.00). Importantly, predicting 
outcomes together with both molecular markers and 
clinical characteristics worked significantly better than any 
of them alone. An improved discrimination was achieved 
for children with the most uncertainty, i.e., low and 
intermediate chance of recovery. Beyond platelet responses, 
the score also predicted bleeding outcomes. The biomarker-
based prediction needs to take into account the variation 
in biomarkers during normal child development and the 
heterogeneity in clinical presentation of ITP at various ages, 
and this was solved here by adjusting all numerical variables 
for age, and limiting the population to the children up to  
7 years old.

Taken together, we now have individual patient markers 
available that are either associated with response to IVIg, 
or have already been shown to predict responses to IVIg. 

In the future, pending further validation and stratified 
treatment studies, these determinants could be used to 
direct IVIg therapy to patients who can respond to IVIg. 
For those who are expected to show no response, alternative 
or adjunctive treatment schemes could be beneficial for 
short- and long-term treatment goals.

Clinical implications

Through the research of the past two decades, there is now 
better data available about the effects of IVIg therapy and 
its potential role in clinical management. The potential uses 
of IVIg therapy comprise the prevention of chronic ITP, 
effect on HRQoL, and stopping/prevention of bleeding. To 
briefly review, we now have dependable data showing that 
IVIg treatment does not prevent the development chronic 
disease when administered to patients with newly diagnosed 
ITP. There is no evidence to substantiate a favorable effect 
of IVIg treatment on HRQoL in newly diagnosed childhood 
ITP patients, and further research is necessary to evaluate 
potential HRQoL benefits for subgroups. Bleeding episodes 
can be effectively and rapidly stopped with IVIg treatment. 
Moreover, bleedings can be prevented with IVIg therapy, 
although we only have a preliminary estimate for the 
magnitude of the reduction of bleeding events (effect size).

If  a decision is made to treat,  an estimation of 
the expected response can be obtained with clinical 
characteristics, using the Childhood ITP Recovery Score. 
This score showed a similar discrimination of recovery in 
patients who were treated with IVIg and in patients who 
were observed. In patients predicted to have a high chance 
of recovery, 85% will exhibit a full recovery 3 months after 
the diagnosis, as compared to 69% and 32% of patients 
with an intermediate or low chance of recovery. Moreover, 
in patients with a low chance of recovery, additional or 
alternative treatments, closer clinical monitoring, or 
screening for autoimmune diseases could potentially be 
considered.

Discussion

In ITP, IVIg resolves thrombocytopenia and leads to a 
reduction of clinically significant bleeding, which is balanced 
by adverse events (side effects) in few patients. IVIg is 
effective on short term, but not superior to observation over 
the long term (≥6 months). Given its efficacy, IVIg remains 
the main stay of treatment for emergency and rescue 
treatment, and should be considered next to corticosteroids 

Figure 2 Heterogeneity model of ITP to explain varying IVIg 
treatment responses. Clinical and biological patient characteristics 
(represented by color shades) can be used to explain and predict 
the response to IVIg. ITP, immune thrombocytopenia; IVIg, 
intravenous immunoglobulins.
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when rapid platelet responses are desired. The relative place 
of IVIg compared to TPO receptor agonists for short-term 
treatment in newly diagnosed ITP is unknown but currently 
being investigated. Individualization of IVIg therapy to a 
select group of patients who experience a significant disease 
burden and may respond well to IVIg—based on clinical 
and biological parameters—could be an interesting future 
strategy that minimizes costs and risks and maximizes 
benefits. In this setting, the effect of IVIg treatment for 
patient-reported outcomes and HRQoL should be closely 
studied. Similarly, it remains interesting to investigate if the 
same factors that associate with favorable response to IVIg 
also associate with responses to corticosteroids. Finally, the 
development of extended, multivariate prediction models 
that include biological markers could allow the improved 
targeting of treatments in childhood ITP.
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