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Abstract

Refractory chronic immune thrombocytopenia (r-cITP) is one of the most challenging

situations in chronic immune thrombocytopenia (cITP). Pediatric r-cITP is inconsistently

defined in literature, contributing to the scarcity of data. Moreover, no evidence is avail-

able to guide the choice of treatment. We compared seven definitions of r-cITP including

five pediatric definitions in 886 patients with cITP (median [min-max] follow-up 5.3

[1.0–29.3] years). The pediatric definitions identified overlapping groups of various sizes

(4%–20%) but with similar characteristics (higher proportion of immunopathological

manifestations [IM] and systemic lupus erythematosus [SLE]), suggesting that they ade-

quately captured the population of interest. Based on the 79 patients with r-cITP

(median follow-up 3.1 [0–18.2] years) according to the CEREVANCE definition

(≥3 second-line treatments), we showed that r-cITP occurred at a rate of 1.15% new

patients per year and did not plateau over time. In multivariate analysis, older age was

associated with r-cITP. One patient (1%) experienced two grade five bleeding events

after meeting r-cITP criteria and while not receiving second-line treatment. The cumula-

tive incidence of continuous complete remission (CCR) at 2 years after r-cITP diagnosis

was 9%. In this analysis, splenectomy was associated with a higher cumulative incidence
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of CCR (hazard ratio: 5.43, 95% confidence interval: 1.48–19.84, p = 7.8 � 10�4). In

sum, children with cITP may be diagnosed with r-cITP at any time point of the follow-up

and are at increased risk of IM and SLE. Second-line treatments seem to be effective for

preventing grade 5 bleeding. Splenectomy may be considered to achieve CCR.

1 | INTRODUCTION

In children and adolescents, immune thrombocytopenia (ITP)

frequently evolves toward spontaneous resolution, but it persists for

>12 months in �20% of cases, defined as chronic ITP (cITP).1 cITP

still has a high chance of spontaneous remission with a rate of

almost 75% at 5 years.2–4 Around 55% of children with cITP will

require second-line therapies (i.e., treatments other than corticoste-

roids or immunoglobulins),5 because of severe or repeated bleeding,

severe thrombocytopenia, or alteration of quality of life.6 The most

frequently used second-line treatments, thrombopoietin receptor

agonists (TPO-RA) and rituximab, have response rates of >60% and

�60%, respectively.7–11 Therefore, a subset of patients with cITP

require several second-line treatments and have a prolonged bleed-

ing risk in addition to impaired quality of life and fatigue.12,13

The identification of these high-risk children with refractory

cITP (r-cITP) is critical both in clinical practice to improve manage-

ment and in research to design specific clinical and biological

studies. However, there is no consensual definition of r-cITP in

pediatrics and a recent review highlighted the inconsistency of the

definitions used in the literature.14 The historical definition used

in adults (splenectomy failure with persistent severe ITP or bleed-

ing risk requiring treatment)15,16 is too restrictive in pediatrics as

splenectomy is rarely used given the possibility of spontaneous

remission and the lifelong risk associated with asplenia.3,17–19

Therefore, the Intercontinental ITP Study (ICIS) group and the

pediatric ITP Consortium of North America (ICON) have recently

identified a critical need to harmonize the definition of r-cITP in

children.14 One major limitation to eventually achieving a specific

definition of r-cITP is that the different definitions have not been

directly compared in the same cohort to assess the characteristics

of the patients that are identified.

Another major challenge in pediatric r-cITP is that long-term data

analysis on risk factors, frequency of underlying diagnoses, outcomes,

and optimal therapeutic management are lacking.20 The bleeding risk

of these patients is unknown and whether some patients still achieve

continuous complete remission (CCR) has not been investigated.

Moreover, this category of patients represents the most difficult type

of cITP to treat but no evidence is available to favor any second-line

therapy over another.21

Based on a large prospective national cohort of pediatric cITP, we

pragmatically compared several definitions of r-cITP to identify the

best definition. We then investigated the risk factors, outcomes, and

efficacies of second-line treatments based on the r-cITP definition

retained. Finally, we investigated a previously published adult defini-

tion of multirefractory cITP.

2 | METHODS

2.1 | Population

OBS'CEREVANCE is a prospective cohort that began in 2004 and

includes French patients with cITP diagnosed before 18 years of age

(registered at www.clinicaltrials.gov as #NCT05937828).5 The inclu-

sion and exclusion criteria for the cohort are presented in Table S1.

Written informed consent was provided by all participants. The cohort

was validated by the French National Data Protection Authority

(CNIL, V2.0 10/03/2022) and the appropriate ethics committee.

We included in this study all patients in the cohort with cITP,

defined as ITP lasting >12 months,15 without systemic lupus erythe-

matosus (SLE) or primary immunodeficiency (PID) known at initial ITP

diagnosis. We have also excluded patients with ITP secondary to

transplantation and those who developed Evans syndrome during

follow-up. Patients with SLE or PID diagnosed during follow-up were

not excluded from the analyses. We have previously reported the

characteristics of these patients.22 Data collection was completed on

January 15, 2022.

2.2 | Definitions

We analyzed a total of seven definitions for r-cITP and one for multi-

refractory cITP. We analyzed three main definitions proposed for

pediatric r-cITP: the recently proposed definitions of the ICIS,20 the

definition published in an adolescent/young adults (AYAS) cohort,23 and

the definition proposed by the Centre de Référence des Cytopénies Auto

Immunes de l'Enfant (CEREVANCE) at the 2022 ICIS meeting (Table 1).

We also analyzed modified CEREVANCE and ICIS definitions derived

from the main definitions described. In addition, we analyzed three defini-

tions used in adults: the International Working Group (IWG) definition,15

the recently proposed Cytopénies Auto-immunes: Registre Midi-Pyrén-

eEN (CARMEN) definition,24 and the previously published Centre de Réf-

érence des Cytopénies Auto-immunes de l'adulte (CERECAI) definition of

multirefractory cITP.20 We separately analyzed this last definition for

multirefractory ITP, which includes failure to respond to splenectomy, to

investigate whether this subgroup of patients have specific characteris-

tics. Of note, all the definitions examined considered the total number of

treatments regardless of whether they were given simultaneously or suc-

cessively. The CEREVANCE practice is to use second-line treatments as

successive monotherapies rather than simultaneously.

We assessed bleeding severity (grade) using the Buchanan score.25

We categorized hematological status as follows: non-remission (NR,

platelet count <30 � 109/L, with or without treatment), partial remission
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(PR, platelet count ≥30 � 109/L, with or without treatment), complete

remission (platelet count ≥100 � 109/L, with or without treatment), and

continuous complete remission (CCR, platelet count ≥100 � 109/L with-

out treatment for >12 months).15 The definitions of immunopathological

manifestations (IM, clinical, and biological), SLE, and PID are described in

Table S1. For the 79 refractory patients according to the CEREVANCE

definition, we individually confirmed that the indication for the second-

line treatments received was cITP and not an associated clinical IM.

2.3 | Statistical analysis

We used the nonparametric Wilcoxon–Mann–Whitney test and Fish-

er's exact test for comparison of continuous and categorical variables,

respectively.

We used forward selection to analyze the factors associated with

r-cITP diagnosis. We fitted univariate Cox proportional hazard regres-

sion models for sex, age at ITP diagnosis, IM diagnosed before devel-

opment of refractoriness, bleeding grade at diagnosis, and platelet

count at diagnosis. We then fitted a multivariate model with all covari-

ates having p-value < .35 in univariate analysis.

We used the Kaplan–Meier method to calculate the cumulative

incidences and the log-rank test to compare the cumulative incidence

curves. We also fitted a linear regression model to analyze the cumu-

lative incidence of r-cITP.

We used RStudio (version 2023.03.1 + 446; R version 4.1.3, R

Development Core Team) and Prism (version 10.1; GraphPad

Software Inc., San Diego, CA) software for statistical analyses.

We considered a p-value < .05 as statistically significant and all

tests were two-sided.

3 | RESULTS

3.1 | Population

We included 886 patients with cITP (388 females, 498 males) from

29 centers (Table S2). Patients had a median age of 7.3 (0.03–17.86)

years at ITP diagnosis and a median follow-up duration of 5.3 (1.0–29.3)

years. A total of 225 (25%) were adults (>18 years old) at the last follow-

up. In total, 237 patients (27%) experienced grade ≥3 bleeding, 21 (2%)

experienced grade ≥4 bleeding, and seven (1%) experienced grade

5 bleeding at any time point during follow-up. At the last follow-up,

23.3% of patients were in CCR and 16.5% were in NR.

3.2 | Comparison of refractory chronic immune
thrombocytopenia definitions

We compared the AYAS, CEREVANCE, and ICIS definitions of pediat-

ric r-cITP, as outlined in the Methods section. These definitions

accounted for 179 (20%), 79 (9%), and 37 (4%) patients in our cohort,

respectively (Table 2). There was no patient identified by a more strin-

gent definition that was not included in a broader definition: all patients

TABLE 1 Definitions of refractory chronic immune thrombocytopenia investigated in this study.

Definition (year of proposal) Criteria Ref

Pediatric definitions

ICIS (2023) Failure to respond to ≥2 second-line therapies from different categories of treatment

modality (i.e., immunomodulatory therapies directed against B cells or T cells, and/or

TPO-RA; introduction of a new second-line treatment considered as a failure in this

study)

20

ICIS modified (2023) Same criteria as the ICIS definition but with anti-CD20 therapies as a category distinct from

the other immunosuppressive drugs

AYAS (2023) ≥3 different lines of therapy given that two different first-line treatments (e.g.,

corticosteroids and IVIG) were considered as only one line of therapy

23

CEREVANCE (2022) Administration of ≥3 second-line treatments considering the nine main second-line

treatments (eltrombopag, romiplostim, rituximab, cyclosporine, sirolimus, azathioprine,

mycophenolate mofetil, hydroxychloroquine, and splenectomy)

CEREVANCE modified (2023) ≥4 second-line treatments considering the nine main second-line treatments as described in

the CEREVANCE definition

Adult definitions

Carmen (2022) Introduction of a new second-line treatment after eltrombopag and romiplostim (the two

TPO-RA licensed for use in France)

24

CERECAI (2016) cITP symptomatic and in NR after splenectomy, rituximab, eltrombopag, and romiplostim 26

IWG (2009) Failure to respond to splenectomy (introduction of a new second-line treatment considered

as a failure in this study)

15

Abbreviations: AYAS, Adolescent Young Adults; CARMEN, Cytopénies Auto-immunes: Registre Midi-PyréneEN; CERECAI, Centre de Référence des

Cytopénies Auto-immunes de l'adulte; CEREVANCE, Centre de Référence des Cytopénies Auto-Immunes de l'Enfant; cITP, chronic immune

thrombocytopenia; ICIS, Intercontinental ITP Study; IVIG, intravenous immunoglobulins; IWG, International Working Group; Ref, reference.
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included in the ICIS definition were included in the CEREVANCE defini-

tion and all patients included in the CEREVANCE definition were

included in the AYAS definition (Figure 1A). Those three definitions

effectively identified patients with more frequent severe (grade ≥3)

bleeding at any time point of follow-up than non-refractory patients

(p < 2.6 � 10�5, Table 2). The other characteristics of the refractory
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F IGURE 1 Epidemiology of patients with refractory chronic immune thrombocytopenia (r-cITP). (A) Venn diagram of the three main pediatric
definitions included in the study. The circle sizes are proportional to the number of patients with r-cITP according to each definition.
(B) Cumulative incidence of patients with r-cITP using the CEREVANCE definition. The dates at which refractoriness criteria were met were
available for only 77 of the 79 patients with r-cITP. Linear regression formula: y = 1.115X + 1.190. (C) Cumulative incidences of
immunopathological manifestations (IM, clinical or biological) in patients with and without r-cITP according to the CEREVANCE definition. The
median times to IM diagnosis were 8 and 14 years, respectively. (D) Cumulative incidences of clinical IM in patients with and without r-cITP
according to the CEREVANCE definition. (E) Cumulative incidences of biological IM in patients with and without r-cITP according to the
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thrombocytopenia. [Color figure can be viewed at wileyonlinelibrary.com]
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population were also similar for the three subgroups with a higher pro-

portion of patients with IM (p < .005) and a lower proportion of

patients in CCR at 5 years of follow-up (p < 9.4 � 10�4) for all three

definitions. The AYAS and CEREVANCE definitions also identified a

higher proportion of patients with SLE in the refractory group

(p ≤ .015). The more stringent modified CEREVANCE definition identi-

fied 4% of patients classified as refractory, and these patients had simi-

lar characteristics than those identified by the other definitions

(Table S3). The modified ICIS identified 7% of patients as refractory,

and these patients were similar to those identified by the CEREVANCE

definition with an overlap of 80% (Figure S1A and Table S3).

We then analyzed the definitions proposed for adults with cITP.

Using the recent CARMEN definition that did not consider

splenectomy,24 we identified only 14 patients (1.6%) in our cohort

(Table S3). Apart from more frequent grade ≥3 and grade ≥4 bleeding

events, the patients identified with this definition did not present char-

acteristics different from those with non-refractory cITP. Finally, we

examined whether using the historical definition of r-cITP (refractory to

splenectomy) identified a population with similar characteristics as the

other initially assessed definitions. The 29 patients (3%) meeting these

criteria had partially similar characteristics as they had higher preva-

lence rates of grade ≥4 bleeding and clinical IM (p < .04) but were not

different regarding grade ≥3 bleeding or overall IM (Table S3).

3.3 | Incidence and predictive factors of r-CITP
according to the CEREVANCE definition

We retained the CEREVANCE definition for the remainder of the

study because of the clinically adequate intermediate size of the pop-

ulation selected and its flexibility to the type of second-line treat-

ments received (see Discussion for details) and we also performed

several analyses with the ICIS definition.

The 79 patients with r-cITP according to the CEREVANCE defini-

tion had a median age of 8.3 (0.7–15.2) years at ITP diagnosis

(Table 2). The most frequently received second-line treatment before

meeting the r-cITP criteria were rituximab (n = 31 [39%]) and azathio-

prine (n = 28 [35%], Table S4).

The patients met the CEREVANCE r-cITP definition a median of

3.0 (0.3–20.0) years after ITP diagnosis. Twelve patients (15%) met

the r-cITP definition within 1 year of ITP diagnosis. The median age at

r-cITP diagnosis was 12.9 (3.3–31.2) years and 11 (14%) were adults.

The cumulative incidence of r-cITP steadily increased almost linearly

with time (Figure 1B). With each additional year after ITP diagnosis,

1.15% (95% confidence interval [CI]: 1.104–1.126) more patients ful-

filled the r-cITP criteria. At 1, 5, and 10 years after ITP diagnosis, 1%,

7%, and 12% of patients had r-cITP, respectively. We found the same

pattern using the ICIS definition (Figure S1B).

We used Cox regression to analyze the factors associated with

refractoriness to consider longer follow-up of patients with r-cITP com-

pared to the rest of the cohort (7.8 [1.0–25.2] vs. 5.2 [1.0–29.3] years,

respectively, p = 8.4 � 10�5). In both univariate and multivariate ana-

lyses, older age at diagnosis was the only factor associated with r-cITP

occurrence (hazard ratio [HR]: 1.08 per year, 95% CI: 1.01–1.15,

p = .026, adjusted for bleeding grade and platelet count at diagnosis,

Table S5). Patients with r-cITP also received the first second-line

treatment earlier than patients without r-cITP who received only 1 or

2 second-line treatments (0.85 [0.0–8.8] vs. 1.42 [0.0–16.8] years after

ITP diagnosis, respectively, p = .003).

3.4 | Immunopathological manifestations and
underlying diagnosis

The 79 r-cITP patients had a median follow-up of 3.2 (0–18.2) years

after meeting the criteria for refractoriness. At the end of follow-up,

43 patients (53.4%) had a diagnosis of an associated IM, eight patients

(10.1%) had a diagnosis of SLE, and none had a diagnosis of PID. Two

patients who underwent genetic analyses and met multirefractoriness

criteria are described below.

The cumulative incidence of IM was higher in patients with r-cITP

than others (HR: 1.56, 95% CI: 1.13–2.16, p = .007). The cumulative inci-

dences of IM at 5 years after ITP diagnosis in patients with and without

r-cITP were 46% and 32%, respectively (Figure 1C). An increased risk

was found for both clinical IM (HR: 2.10, 95% CI: 1.27–3.47, p = .004,

Figure 1D) and biological IM (HR: 1.59, 95% CI: 1.14–2.24, p = .007,

Figure 1E). We found the same trend for higher incidence of IM using

the ICIS definition, but the association was statistically nonsignificant

(p = .05, Figure S2A).

The cumulative incidence of SLE was higher in patients with

r-cITP than others (HR: 2.49, 95% CI: 1.05–5.02, p = .038). The cumu-

lative incidences of SLE at 5 years after ITP diagnosis in patients with

and without r-cITP were 7% and 3% (Figure 1F). We also found the

association using the ICIS definition (p = .01, Figure S2B).

3.5 | Outcomes of refractory patients

No patients died and only one patient (1%) experienced grade 5 bleed-

ing after the diagnosis of r-cITP (intracerebral hemorrhages 4.7 and

6.8 years after meeting the r-cITP criteria). This patient had no ongo-

ing second-line treatment at the time of grade 5 bleeding events and

had not undergone splenectomy. We found no difference in the rate

of grade 5 bleeding between refractory and non-refractory patients

(1/79 [1.3%] vs. 6/807 [0.7%], respectively, p = .48).

The median total number of second-line treatments received by

r-cITP patients was four (3–14). We investigated the joint failure to

treatments for the four main second-line treatments received (TPO-

RA, splenectomy, azathioprine, and rituximab). Despite all patients

had a failure to at least two second-line treatments as per r-cITP def-

inition, we found that only two (3%) failed to respond to both sple-

nectomy and TPO-RA (Figure S3). The hematological status at the

end of follow-up was NR, PR, CR, and CCR in 21 (27%), 16 (21%),

27 (35%), and 13 (17%) patients, respectively (CCR status and

detailed hematological status available for 78 and 77 patients,

respectively).
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The cumulative incidences of CCR at 2 and 5 years after r-cITP

diagnosis were 9% and 21%, respectively (Figure 2A). The patients

in CCR at the last follow-up had a lower rate of clinical IM compared

to the other groups, while there were no statistically significant dif-

ferences in other characteristics (Table S6). The numbers of patients

in CCR at last follow-up among those with and without clinical IM

were 0/19 (0%) and 13/59 (22%, p = .03), respectively. The patients

in CCR at the last follow-up had not received more second-line

treatments than the others (3 [3–5] vs. 3 [3–8], respectively,

p = .35) but had higher rate of splenectomy and lower rates of

receiving TPO-RA and immunosuppressive drugs other than rituxi-

mab (Table S6). To consider the longer follow-up duration after

meeting the refractoriness criteria of patients in CCR compared to

the others (5.5 [1.7–18.2] vs. 3.0 [0–14.8] years, respectively,

p = .02), we analyzed the effects of splenectomy on the cumulative

incidence of sustained CCR (i.e., CCR persisting until the last follow-

up). Splenectomy was associated with a 5-fold increase in the cumu-

lative incidence of sustained CCR (HR: 5.43, 95% CI 1.48–19.84,

p = 7.8 � 10�4, Figure 2B). The numbers of patients in CCR at the

last follow-up among those who did or did not undergo a splenec-

tomy after r-cITP diagnosis were 8/16 (50%) and 5/62 (8%), respec-

tively (p = 4.1 � 10�4, Figure 2C). This difference was still present

after excluding patients who underwent splenectomy before having

met the refractoriness criteria (8/16 [50%] vs. 2/46 [4%], respec-

tively, p = 1.3 � 10�4). The refractory patients who underwent

splenectomy were not older than the others (age at r-cITP diagnosis:

11.9 [3.3–17.7] vs. 13.1 [3.6–31.2] years, respectively, p = .40). No

severe or recurrent bacterial infections were documented in these

patients with a median follow-up of 4.6 (0.1–18.1) years after sple-

nectomy. We found the same trend for higher incidence of CCR in

patients who underwent splenectomy using the ICIS definition, but

the association was statistically nonsignificant (p = .07, Figure S4).
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Finally, we did not identify any characteristics associated with NR

status at the last follow-up (Table S6). Patients in NR at the last

follow-up had higher rate of receiving TPO-RA than the others, with

no statistically significant difference in the total number of second-

line treatments received (4 [3–8] vs. 3 [3–8], p = .16). The numbers of

patients in NR at last follow-up among those who did and did not

receive TPO-RA were 18/44 (41%) and 3/33 (9%), respectively

(p = .002). We found no statistically significant differences regarding

the other second-line treatments.

3.6 | Multirefractory patients

We identified five patients (0.6%) who fulfilled the multirefractoriness

criteria. The median time to multirefractory diagnosis was 5.7 (3.7–

23.0) years after ITP diagnosis (Table S7).26 All had grade 3 bleeding

during cITP course and two experienced frequent grade 4 bleeding

events. With a median follow-up of 2.2 (0.2–5.0) years after meeting

multirefractoriness criteria, they had received a median total of six

(6–8) second-line treatments. At the end of follow-up, two patients

were in NR, two in PR, and one in CR.

Two of those patients underwent genetic analyses to search for

inherited thrombocytopenia. One patient was found to have a hetero-

zygous pathogenic variant in TUBB1 and the other had a heterozygous

variant of unknown significance in SLFN14.

4 | DISCUSSION

Based on a large prospective pediatric cITP cohort, we showed that

while the characteristics of patients identified with the different

r-cITP definitions were similar, the size of the refractory population

selected differed. Using the CEREVANCE definition, we showed a

persistent and stable risk for r-cITP diagnosis throughout follow-up

and identified older age at ITP diagnosis as a risk factor. Long-term

follow-up of r-cITP patients showed a higher cumulative incidence of

patients with IM and SLE diagnoses. The patients experienced an

important treatment burden but only one patient experienced grade

5 bleeding. We showed that the treatments used had a major impact

on hematological status and that resolution of r-cITP was still possible,

but almost exclusively after splenectomy.

The term “refractory ITP” encompasses two distinct clinical situa-

tions as specified in the recent ICIS proposal: newly diagnosed refrac-

tory ITP and chronic refractory ITP.20 As the patients included in the

first category (defined as no response to ≥2 first-line treatments) may

evolve or not toward cITP and r-cITP, the group of patients identified

according to the two definitions may not overlap. Recently, we

showed that newly diagnosed refractory ITP was rare within the

CEREVANCE network,27 and in the present study, only 15% of

patients with r-cITP met the refractoriness criteria within 1 year after

ITP diagnosis. Therefore, newly diagnosed refractory ITP and r-cITP

seem to correspond to different groups of patients, suggesting differ-

ences in their underlying pathophysiology.

The definition of r-cITP should adequately identify the subset of

patients with a more severe clinical course while avoiding too broad

or too stringent inclusion criteria. A too broad definition would

unwarrantedly include patients who would not benefit from being

considered as refractory, whereas a too stringent definition would

miss some patients who would require specific attention and care.

Our study suggests that pediatric r-cITP and multirefractory cITP

likely represents a continuum with non-refractory cITP rather than a

completely distinct subgroup. Indeed, the several definitions analyzed

were enriched for patients with similar characteristics. This suggests

that these various definitions adequately captured the subgroup of

interest and has important implications for the design of further bio-

logical and clinical studies. Using a broader definition would require a

larger sample size to confer sufficient power, whereas a more

stringent definition may be adequate for smaller, targeted studies.

Therefore, the choice of a specific definition is based on finding the

optimal balance between a too broad and a too stringent definition

and may depend on the context and cohort studied. It is important to

mention that all the definitions of r-cITP proposed are based on the

number of treatments received, which is not always synonymous of

severe bleeding. In our cohort, despite severe (grade ≥3) bleeding

were more frequent in refractory than non-refractory patients, 40%

to 58% of patients with r-cITP (depending on the definition) did not

experience any severe bleeding. Of note, all patients in our study with

r-cITP had received first-line treatment but the diagnosis of r-cITP

should be considered with caution in patients that did not receive

any first-line treatment because of a contraindication. Moreover, the

decision to give a second-line therapy does not imply that the first-

line or previous second-line treatment had no effect. Therapy may be

effective but only transiently, or associated to side effects, or not the

best approach considering quality of life. Overall, the concept of “diffi-
cult-to-treat ITP,” as suggested by some groups may be more suitable

than “refractory ITP.”24

We retained the CEREVANCE definition in the current manu-

script for three reasons. First, the size of the population selected

seemed more clinically meaningful and intermediate between the

broader AYAS definition and the more stringent ICIS and modified

CEREVANCE definitions. Second, the ICIS criteria which consid-

ered anti-CD20 therapies in the same category as T-cell-directed

immunosuppressive treatments was not adapted to the clinical

practice in the French CEREVANCE network that distinguishes B- from

T-cell-directed therapy and uses anti-CD20 therapies earlier than other

immunosuppressive treatments. Third, this definition was relatively

flexible and allowed us to capture the great variability of practices in

cITP management over time in our cohort. Our choice was consolidated

by the fact that the definition chosen had prognostic and therapeutic

implications. Notably, the CEREVANCE definition is very close to the

one proposed by Miltiadous et al.,21 and was almost equivalent to a

modified ICIS definition.

Our data provided important information on the epidemiology of

r-cITP. The almost linear cumulative incidence without any plateau

over time showed that patients with cITP have a small (�1.15% per

year) but persistent risk of r-cITP diagnosis. Older age at diagnosis
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was the only factor associated with r-cITP incidence in multivariate

analysis and was associated with a 8% increase in yearly incidence.

Patients with r-cITP had higher cumulative incidence rates of

IM and SLE. These observations suggest that some r-cITP patients

may have distinct pathophysiological characteristics that can be

present from the time of disease onset. Notably, the proportion of

SLE diagnoses in patients with r-cITP (10.1%) was even higher than

in our previous study of patients with pediatric-onset Evans syn-

drome from the same cohort (7.3%) despite a longer follow-up.28

Among the few patients meeting the criteria for multirefractoriness

published previously,26 two who underwent genetic analysis had an

identified or suspected inherited thrombocytopenia. Therefore,

although the small sample size prevents definitive conclusions, a

diagnosis of refractory (or particularly multirefractory) cITP war-

rants deeper investigation for underlying diagnosis, specifically SLE,

PID, and inherited thrombocytopenia.

Severe bleeding, and specifically grade 5 bleeding, is the main

concern in cITP, and the rate of severe bleeding manifestations in

children with r-cITP is unknown. Our data showed that despite an

increased frequency of severe bleeding over the overall course of

cITP (consistent with escalation therapy) and the relatively high

proportion (27%) of patients in NR at last follow-up, only one

patient experienced grade 5 bleeding after r-cITP diagnosis and

while off treatment. We found no statistically significant difference

in grade 5 bleeding risk between refractory and non-refractory

patients. However, the absolute number of grade 5 bleeding events

in r-cITP was higher than those reported previously in cITP,2,22 and

the small number of patients with r-cITP limited the power of the

analysis. Nevertheless, this suggests that the second-line treat-

ments retain their effectiveness in r-cITP to prevent the risk of

grade 5 bleeding.

CCR is the ultimate goal and is still possible in patients with cITP,

as described previously.22 Whether this goal is achievable in r-cITP

remains unknown. We showed here that 73% of patients with

r-cITP had some hematological remission at the last follow-up (PR or

better), and 17% were in CCR. However, sustained CCR without sple-

nectomy seems very rare in pediatric r-cITP as this outcome was seen

in only 4% of patients in this subgroup.

Overall use of splenectomy in cITP has decreased over the last

decades due to the emergence of effective alternative therapies that

avoid the side effects of splenectomy, including lifelong risks of

infection and thrombosis.17,18 Some clinicians may also be reluctant

to perform splenectomy in patients with r-cITP based on the

assumption that if a patient did not respond to previous second-line

treatments, they may not respond well to splenectomy.29 Indeed,

some studies that mainly included adult patients suggested that a

greater number of treatments before splenectomy is associated with

a lower response rate.30,31 In addition, a longer course of cITP may

be considered a negative prognostic factor for a response, as shown

with fostamatinib.32 Recent data in adults suggest that splenectomy

may still be effective in refractory patients.31 Our data suggest that

splenectomy may be effective to obtain CCR in children with r-cITP.

Moreover, only 2/16 patients (13%) were in NR at the last follow-up

after splenectomy, and we did not identify concerning events relat-

ing to the safety of the procedure in this population. Nevertheless,

caution is still required with regard to the differential diagnosis

before splenectomy, and our current recommendations are to per-

form genetic analysis looking for inherited thrombocytopenia and

PID before splenectomy.19

Recently, we showed that IM were associated with increased

risks of both splenectomy failure and complications.19 The number of

patients with r-cITP who underwent splenectomy was too small to

confirm this result in this population. However, no patients with

r-cITP and clinical IM achieved CCR at the last follow-up in the pre-

sent study. Therefore, IM diagnosis should be taken into account

when considering splenectomy in patients with r-cITP.

Our data have several limitations. The cohort study design is

not exempt from some selection bias, despite the network being

deep-rooted for more than 10 years in the French pediatric hema-

tologist network. As well, the real-life setting implies that informa-

tion gathered may be affected by practice variability. To limit this

bias, the CEREVANCE group recommends clinical and biological

follow-up at least every 6–12 months.19 Finally, the non-

randomized design has to be considered in the interpretation of

the effect splenectomy seen in this cohort.

We also showed that patients with r-cITP in NR at the last

follow-up had more frequently received TPO-RA. However, this asso-

ciation should be interpreted cautiously as confounding factors, such

as discrepancies in treatment dosage, may be present. Moreover,

TPO-RA use changed greatly during the study period as these treat-

ments obtained regulatory approval in 2016.5 Furthermore, patients

in NR had received more second-line treatments than those not in

NR, although the difference was not statistically significant. Neverthe-

less, this result suggests that TPO-RA may not be the best strategy as

monotherapy in this population, as used traditionally.5 Treatment

combination with TPO-RA and immunosuppressive drugs should be

considered and investigated further.26,33,34

In conclusion, the small proportion of patients with cITP who will

meet the criteria for r-cITP each year warrants specific investigations

and follow-up for IM and SLE. Genetic analyses to screen for differen-

tial diagnoses as inherited thrombocytopenia or PID are recom-

mended, especially in the case of multirefractory patients or before

definitive treatments such as splenectomy. Patients and their parents

should be informed that a sustained CCR is still possible. Treatment

combination with TPO-RA and immunosuppressive drugs should be

evaluated. Alternatively, splenectomy may be considered in selected

children in whom differential diagnoses and IM have been excluded.
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