Preprints are preliminary reports that have not undergone peer review.

6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,

or referenced by the media as validated information.

Risk Factors Analysis and Validation of Early
Treatment Non-response in Children with Primary
ITP: A Multicenter Retrospective Cohort Study

Mingwei Li
The First Affiliated Hospital of Xinjiang Medical University, Xinjiang Uyghur Autonomous Region
Mei Yan

aldel lavalukl @hotmail , com

The First Affiliated Hospital of Xinjiang Medical University, Xinjiang Uyghur Autonomous Region

Article

Keywords: Primary immune thrombocytopenia, Children, ANA, PLR, Prediction model
Posted Date: September 29th, 2026

DOI: https://doi.org/10.21203/rs.3.rs-10932859/v1

License: €© @ This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Additional Declarations: No competing interests reported.

Page 1/18


https://doi.org/10.21203/rs.3.rs-10932859/v1
https://doi.org/10.21203/rs.3.rs-10932859/v1
https://doi.org/10.21203/rs.3.rs-10932859/v1
https://creativecommons.org/licenses/by/4.0/

Abstract

Objective: To identify factors associated with early non-response to first-line treatment in children with
primary immune thrombocytopenia (ITP), and to develop and externally validate a prediction model.

Methods: This multicenter retrospective cohort study included 335 children with newly diagnosed
primary ITP as the derivation cohort, including 255 responders and 80 non-responders. Clinical data
obtained after admission were collected. Candidate variables were screened using correlation analysis
and least absolute shrinkage and selection operator (LASSO) regression, followed by multivariable
logistic regression to identify factors associated with early treatment non-response. Model
discrimination was evaluated using the area under the receiver operating characteristic curve (AUC). An
independent external validation cohort of 78 children was additionally included to assess model
discrimination.

Results: Among the 335 children, 255 (76.1%) achieved a treatment response within 14 days after first-
line therapy, whereas 80 (23.9%) did not. Multivariable analysis showed that older age (OR=1.165, 95%
Cl: 1.082-1.257, P<0.001), higher platelet-to-lymphocyte ratio (PLR) (OR=1.153, 95% Cl: 1.045-1.406,
P=0.045), and antinuclear antibody (ANA) positivity (OR=2.148,95% CI: 1.211-3.941, P=0.011) were
independently associated with early treatment non-response. In contrast, platelet distribution width
(PDW) was not significantly associated with early treatment response (OR=0.952, 95% Cl: 0.912-1.002,
P=0.121). The combined model incorporating age, PLR, and ANA achieved an AUC of 0.831 (95% Cl:
0.778-0.885) in the derivation cohort and 0.718 (95% Cl: 0.591-0.845) in the independent external
validation cohort.

Conclusion: Older age, higher PLR, and ANA positivity were independently associated with early non-
response to first-line treatment within 14 days in children with newly diagnosed primary ITP. These
findings may help identify children at high risk of treatment non-response and support individualized
monitoring and treatment strategies.

1. Introduction

Primary immune thrombocytopenia (ITP) is one of the most common acquired immune-mediated
bleeding disorders in children. Its pathogenesis involves multiple mechanisms, including autoantibody-
mediated platelet destruction, impaired platelet production, and T-cell immune dysregulation“' 2 The
annual incidence of acute ITP in children is approximately 1.9-6.4 per 100,000, although reported

incidence rates vary across countries and regions!® 4. Previous studies have reported incidence rates of
approximately 4.2—8.8 per 100,000 children in countries and regions including China and the United

Statesl571, Although childhood ITP is self-limiting in most cases and approximately 80% of patients

achieve remission during the disease course, about 20%—25% progress to persistent or chronic ITPI8 91,
Bleeding is the major clinical risk of ITP, ranging from petechiae and purpura to mucosal bleeding, while
a small proportion of patients may develop life-threatening intracranial hemorrhage[w]. The incidence of
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intracranial hemorrhage in pediatric ITP is approximately 0.1%—0.4%, and most related clinical events
occur during the early stage of the diseasel'l. Therefore, early risk identification and assessment of
treatment response at the time of initial diagnosis are important for the clinical management of pediatric
ITP.

Currently, glucocorticoids and intravenous immunoglobulin (IVIG) remain the most commonly used first-
line treatments for children with ITP!2]. Although most patients achieve remission, some require further
or second-line therapy, which may increase the risks of bleeding, drug exposure, and healthcare
burden!'3]. Previous studies have suggested that age, bleeding manifestations, platelet-related
parameters, T-lymphocyte subsets, complement levels, and autoantibodies may be associated with
treatment response or disease persistence in pediatric ITPI'# 5] In particular, ANA and other
autoantibody abnormalities have been associated with the immune phenotype and short-term treatment
response of childhood ITP®l. In recent years, hematological inflammatory indices such as the
neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) have also increasingly been
used to evaluate the immune-inflammatory status of ITPI7, However, reliable clinical indicators for
predicting first-line treatment response in pediatric ITP remain limited, and dependable pretreatment
predictors of response to different first-line therapies are still Iacking[1 8 Furthermore, existing studies
have mainly focused on individual treatment modalities or long-term progression to chronic ITP, and
independent external validation remains relatively limited.

Therefore, this multicenter retrospective study included a cohort of children with primary ITP and
evaluated clinical characteristics, hematological parameters, immunological markers, and inflammation-
related indices to identify factors associated with early treatment response. We further assessed the
predictive value of these factors in an independent external validation cohort. The findings of this study
are intended to provide evidence for clinical risk assessment and individualized treatment and follow-up
strategies.

2. Materials and Methods
2.1 Study Population: Enrolilment and Follow-up

This study was conducted as a multicenter, retrospective, observational cohort study involving children
with newly diagnosed primary immune thrombocytopenia (ITP). The study population was recruited from
the First Affiliated Hospital of Xinjiang Medical University and Kashi First People’s Hospital. Children
treated at the First Affiliated Hospital of Xinjiang Medical University between January 2023 and June
2025 were included in the derivation cohort for candidate predictor selection and prediction model
development. Subsequently, an independent cohort from Kashi First People’s Hospital during the same
period was used as the external validation cohort to evaluate the predictive performance of the final
model. The inclusion criteria were as follows: (1) patients who met the diagnostic criteria for immune
thrombocytopenia; (2) age at disease onset < 16 years; (3) no previous treatment related to ITP before
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enrollment; (4) complete clinical records with available baseline clinical and laboratory data required for
the study; and (5) informed consent obtained from the patients’ guardians, with approval from the
Medical Ethics Committee of the First Affiliated Hospital of Xinjiang Medical University. The exclusion
criteria were as follows: (1) patients diagnosed with secondary thrombocytopenia; (2) patients with
malignant tumors; (3) patients with hereditary thrombocytopenia; (4) patients who discontinued
treatment for unknown reasons or had incomplete hospitalization records. The external validation cohort
applied the same inclusion criteria, exclusion criteria, and variable definitions as the derivation cohort,
with the same enrollment period from January 2023 to June 2025.

The index time point was defined as the time of initial diagnosis of primary ITP before initiation of any
related treatment. Baseline demographic characteristics, clinical manifestations, hematological
parameters, immunological indicators, and inflammatory laboratory parameters were collected before
treatment initiation. All patients were followed for 14 days after first-line treatment, and outcomes were
determined according to the predefined treatment response criteria.

2.2 Definitions

The diagnosis of primary immune thrombocytopenia (ITP) was established according to the diagnostic
criteria specified in the Diagnosis and Treatment Specifications for Primary Immune Thrombocytopenia
in Children (2019 Edition)['®.. ITP is an acquired immune-mediated disorder characterized mainly by
decreased peripheral blood platelet counts after excluding other identifiable causes of
thrombocytopenia. The primary outcome of this study was early treatment response within 14 days after
initiation of first-line treatment in children with newly diagnosed primary ITP. Treatment response was
evaluated according to platelet count levels and clinical bleeding manifestations after treatment and was
classified into complete response (CR), response (R), and non-response (NR). Complete response (CR)
was defined as a platelet count = 100 x 10°/L after treatment with no bleeding manifestations. Response
(R) was defined as a platelet count = 30 x 10°/L after treatment, with at least a twofold increase from the
baseline platelet count and absence of bleeding manifestations. Patients who met either the CR or R
criteria were categorized into the responder group (R group), whereas patients who failed to meet either
criterion were categorized into the non-responder group (NR group). Therefore, the primary outcome of
this study was whether children with newly diagnosed primary ITP achieved an early treatment response
within 14 days after initiation of first-line treatment.

Dry bleeding was defined as bleeding involving the skin or mucosa without clinically significant active
hemorrhage. According to clinical records, manifestations included petechiae, purpura, or ecchymosis.
Wet bleeding was defined as clinically evident mucosal bleeding, including epistaxis, gingival bleeding,
gastrointestinal bleeding, genitourinary bleeding, or other mucosal hemorrhagic manifestations
documented at initial presentation. Antinuclear antibody (ANA) was detected using the indirect
immunofluorescence assay (lIFA) based on HEp-2 cell substrates. ANA results were reported as
antibody titers, and an ANA titer = 1:320 was defined as ANA positivity. ANA status was analyzed as a
categorical variable in subsequent statistical analyses. The neutrophil-to-lymphocyte ratio (NLR) was
calculated as the absolute neutrophil count divided by the absolute lymphocyte count. The platelet-to-
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lymphocyte ratio (PLR) was calculated as the platelet count divided by the absolute lymphocyte count.
The monocyte-to-lymphocyte ratio (MLR) was calculated as the absolute monocyte count divided by the
absolute lymphocyte count. The systemic immune-inflammation index (Sll) was calculated using
platelet, neutrophil, and lymphocyte counts, whereas the systemic inflammation response index (SIRI)
was calculated based on neutrophil, monocyte, and lymphocyte counts.

2.3 Data Collection

Baseline demographic characteristics, clinical characteristics, hematological parameters, immunological
indicators, and inflammatory-related parameters were retrospectively collected from the electronic
medical record systems of the participating centers. All candidate predictors were obtained from
measurements performed at the initial diagnosis of ITP and before initiation of first-line treatment.
Demographic and clinical characteristics included age, sex, ethnicity, residence, season of disease onset,
recent vaccination history, maternal pregnancy-related factors, family history of ITP, dry bleeding, wet
bleeding, and other clinical characteristics. Ethnicity was categorized as Uyghur, Han, or other ethnic
groups. Season of disease onset was categorized as spring, summer, autumn, or winter. Routine
hematological parameters included white blood cell count (WBC), neutrophil count (Neu), lymphocyte
count (Lym), monocyte count (Mon), eosinophil count (Eos), basophil count (Bos), red blood cell count
(RBC), hemoglobin (Hb), red cell distribution width (RDW), and platelet count (PLT). Biochemical,
immunological, and inflammatory-related parameters included folic acid, vitamin B12, serum iron,
erythropoietin (EPO), CD4* T-cell percentage, CD8* T-cell percentage, CD4/CD8 ratio, complement
components C3 and C4, C-reactive protein (CRP), interleukin-6 (IL-6), vitamin D, and antinuclear
antibodies (ANA). In addition, inflammation-related derived indices, including the neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio (MLR),
systemic immune-inflammation index (SlIl), and systemic inflammation response index (SIRI), were
calculated. All collected variables were obtained from the initial examinations performed after
admission.

2.4 Statistical Methods

Statistical analyses were performed using R software (version R 4.6.1). The distribution of continuous
variables was assessed using the Shapiro—Wilk test. Continuous variables with non-normal distributions
were presented as medians and interquartile ranges, expressed as median (Q1, Q3), whereas categorical
variables were presented as frequencies and percentages [n (%)]. Baseline characteristics were
compared between the responder group and the non-responder group. Continuous variables were
compared using the Wilcoxon rank-sum test. Categorical variables were analyzed using Pearson’s chi-
squared test or Fisher’s exact test, as appropriate. Predictor selection was performed using a
combination of correlation analysis and least absolute shrinkage and selection operator (LASSO)
regression to reduce the impact of multicollinearity among variables and identify clinically relevant
predictors. Variables selected through the above procedures were subsequently entered into a
multivariable logistic regression model. The discrimination ability of the model was evaluated using the
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area under the receiver operating characteristic curve (AUC). External validation mainly focused on
evaluating the discrimination ability of the model using AUC.

3. Results

3.1. Baseline Characteristics

This retrospective cohort study included 335 pediatric patients, of whom 255 were classified into the R
group and 80 (23.88%) into the NR group (Figure 1). There were no significant differences in sex or BMI
between the two groups (P > 0.05). The NR group was older than the R group, with median ages of 6.60
and 4.00 years, respectively (P < 0.001). In addition, the platelet-to-lymphocyte ratio (PLR) was higher in
the NR group than in the R group [1.11 (0.82-1.78) vs. 0.84 (0.45-1.44), P < 0.001] (Table 1). Significant
between-group differences were also observed in several clinical and laboratory variables, including city
residence, house renovation history, wet bleeding, neutrophil count (Neu), PCTp, C3, IgA, vitamin D
(Vit_D), SIRI, and ANA (all P < 0.05). Further analysis showed that folic acid and Fe2 levels also differed
significantly between the two groups (P < 0.05) (Supplementary Table 1).

3.2. Collinearity Analysis

Based on previous studies and the existing evidence, 22 potential risk factors were prespecified for
subsequent model development. Of these, 18 continuous variables were assessed for pairwise
associations using Spearman rank correlation coefficients because several laboratory variables showed
markedly skewed distributions, whereas four categorical variables (sex, dry bleeding, wet bleeding, and
ANA) were not included in the correlation analysis. Several strong correlations were identified among the
continuous variables, defined as an absolute correlation coefficient of =0.70 (Figure 2). To reduce
redundant information and minimize potential multicollinearity before subsequent model fitting, four
highly correlated variables, namely PLT, NLR, PCT, and SlI, were excluded based on the correlation
structure and clinical relevance. The remaining 18 candidate variables were subsequently entered into
the least absolute shrinkage and selection operator (LASSO) regression analysis for further variable
selection.

3.3. LASSO Regression

After collinearity assessment, the 18 retained candidate variables were further entered into the least
absolute shrinkage and selection operator (LASSO) regression analysis. Ten-fold cross-validation was
used to determine the optimal penalty parameter. The minimum binomial deviance corresponded

to A_min = 0.022, whereas the value determined according to the one-standard-error (1-SE) rule

was A_1se = 0.057 (Supplementary Figure 1). At A_1se, four variables had non-zero regression
coefficients, including Age, PDW, PLR, and ANA. These four variables were therefore retained for
subsequent multivariable logistic regression analysis.

3.4. Multivariable Logistic Regression Analysis
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Following LASSO regression analysis, four predictors—Age, PLR, PDW, and ANA—were entered into the
multivariable logistic regression model. The results showed that older age was independently associated
with an increased risk of treatment non-response (OR = 1.165, 95% Cl: 1.082-1.257, P < 0.001). Similarly,
higher PLR was associated with an increased risk of treatment non-response (OR = 1.153, 95% Cl:
1.045-1.406, P = 0.045). ANA positivity was also independently associated with a higher risk of
treatment non-response (OR =2.148,95% CI: 1.211-3.941, P = 0.011). In contrast, PDW was not
significantly associated with the risk of treatment non-response (OR = 0.952, 95% CI: 0.912-1.002, P =
0.121) (Table 2).

3.5. Model Performance and Validation

Receiver operating characteristic (ROC) curve analysis was performed to evaluate the discriminative
performance of the individual predictors and the combined model. In the development cohort, the AUC
for Age, ANA, and PLR were 0.665, 0.777, and 0.626, respectively. The combined model incorporating the
selected predictors demonstrated improved discriminative ability, with an AUC of 0.831 (Figure 3). These
findings indicated that the combined model provided better discrimination than any individual predictor
alone. The final model was subsequently externally validated in an independent cohort from Kashi First
People’'s Hospital. The results showed that the model maintained good discriminative ability, with an
AUC of 0.718 (95% CI: 0.591-0.845), compared with an AUC of 0.831 (95% CI: 0.778-0.885) in the
development cohort (Figure 4).

4. Discussion

ITP is an acquired autoimmune disorder mainly caused by increased platelet destruction and impaired
platelet production[zo' 211 Most children receiving early glucocorticoid therapy achieve remission;
however, some patients may still exhibit an inadequate early treatment response, requiring adjustment of
the therapeutic regimen and, in some cases, eventually progressing to chronic immune
thrombocytopenia[zzl. Previous studies have shown that although severe bleeding events are relatively
uncommon in children with ITP, concerns among patients and their families regarding bleeding risk and
treatment-related adverse effects may lead to repeated medical visits and impose substantial
psychological and financial burdens?3l. Previous research has mainly focused on predictors of chronic
ITP and treatment response to specific therapeutic strategies. Older age has been considered to be
associated with persistent or chronic disease, while ANA/A-ENA abnormalities have been associated
with poor short-term treatment response[24]. In addition, studies have suggested that PLR, CD4/CD8
ratio, C3, and IgG may be associated with glucocorticoid treatment failure in children with ITP. However,
evidence for predicting early treatment response in children receiving glucocorticoid therapy remains
limited, and external validation is still insufficient. In this context, the present study was conducted using
a regional multicenter cohort of children with ITP and comprehensively evaluated clinical, hematological,
immunological, and inflammatory parameters. We found that older age, higher NLR, and ANA positivity
were independently associated with early non-response to first-line treatment, and the discriminatory

performance of the combined model was further evaluated in an independent validation cohort.
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Our study found that an elevated PLR was independently associated with early non-response to
glucocorticoid treatment in children with primary ITP (OR = 1.153), indicating that each 1-unit increase in
PLR was associated with an approximately 15.3% increase in the odds of early treatment non-response.
PLR is derived from the platelet count and lymphocyte count and may, to some extent, provide an
integrated reflection of platelet changes and lymphocyte-mediated immune status The development and
progression of ITP are closely related to complex immune dysregulation. In addition to autoantibody-
mediated platelet destruction, its pathogenesis also involves activation of autoreactive T and B
lymphocytes, enhanced Th1/Th17 responses, and impaired regulatory T-cell functionl2® 261,
Abnormalities in lymphocyte number and function may lead to impaired immune tolerance and
persistent autoimmune responses, thereby affecting platelet destruction and treatment response[27].
Therefore, a higher PLR may reflect an imbalanced immunohematologic state between platelets and
lymphocytes, particularly relative lymphopenia and immune dysregulation, which may be associated with
a poorer early treatment response. This finding is generally consistent with previous studies on blood
cell-derived inflammatory indices and treatment response in ITP. Zhang et al.[28] reported that elevated
PLR was independently associated with glucocorticoid treatment failure in children with primary ITP, with
each 1-unit increase in PLR corresponding to an approximately 2%—-13% increase in the odds of
treatment failure. The same study also found that elevated IgG was associated with IVIG treatment
failure (OR = 1.16), with an effect size comparable to that observed for PLR in our study. In addition,
Elmeazawy et al.l?! found that elevated PLR was independently associated with chronic ITP in children
(OR =1.499), indicating that each 1-unit increase in PLR was associated with a 49.9% increase in the
odds of chronic disease, further suggesting that PLR may be associated with an unfavorable disease
course in pediatric ITP. However, some studies have not identified a significant association between PLR
and glucocorticoid treatment response. These discrepancies may be related to differences in study
populations, age distribution, treatment regimens, outcome definitions, and sample size. Therefore, the
predictive value of PLR for early treatment response in pediatric ITP requires further validation.

Our study found that increasing age was independently associated with early non-response to first-line
treatment in children with primary ITP (OR = 1.165), indicating that each 1-year increase in age was
associated with an approximately 16.5% increase in the odds of early treatment non-response. Age may
reflect differences in the immune phenotype and natural disease course of pediatric ITP. As children
grow older and the immune system matures, autoimmune responses, impaired immune tolerance, and
autoantibody-related immune phenotypes may become more pronounced. Consequently, older children
may exhibit more persistent immune-mediated platelet destruction and a relatively poorer early
treatment response. This finding is broadly consistent with previous studies. Zhang et al.;30l reported
that younger children with ITP had higher complete response rates at 7 days, whereas increasing age
was independently associated with poorer long-term disease outcomes (OR = 1.225), with an effect
direction and magnitude similar to those observed in our study. Pregeljc et al.['®! further found that each
1-year increase in age was associated with an approximately 8% increase in the odds of progression to
chronic ITP (OR = 1.08). Ren et al. reported that children aged = 3 years had a 3.792-fold higher odds of
developing chronic ITP. In addition, a systematic review and meta-analysis including 54 studies showed
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that age = 11 years was significantly associated with chronic ITP (OR = 2.47). Bennett et al.B using data
from the large international ICIS Registry Il cohort, likewise found that younger age was associated with
a greater likelihood of remission at 12 and 24 months; children aged < 1 year had 4.7-fold and 7.0-fold
higher odds of remission at 12 and 24 months, respectively. Although some of these studies focused on
long-term remission or chronicity rather than early treatment response, they consistently suggest that
age is an important clinical factor in the disease course of pediatric ITP. Our findings further indicate that
the influence of age may already be evident during the early phase after first-line treatment, suggesting
that older children with newly diagnosed ITP may require closer monitoring of early treatment response.

Our study found that ANA positivity was independently associated with early non-response to first-line
treatment in children with primary ITP (OR = 2.148), indicating that ANA-positive children had
approximately 2.15-fold higher odds of early treatment non-response than ANA-negative children. ANA is
an important serological marker of autoimmune abnormalities, and its positivity may indicate a broader
disruption of immune tolerance rather than an immune response directed solely against platelets. The
pathogenesis of ITP is closely associated with autoreactive B-cell antibody production, T-cell immune
dysregulation, and impaired immune tolerancel32 33 Therefore, ANA positivity may represent an ITP
immunophenotype characterized by a higher degree of autoimmune activation. This finding is broadly
consistent with previous studies in pediatric ITP. Liu et al.3¥ studied 1,330 children with primary ITP and
found that ANA/A-ENA abnormalities were associated with the clinical course and treatment response
of the disease. In particular, children with A-ENA positivity were more likely to develop persistent or
chronic ITP and showed poorer short-term treatment responses, suggesting that autoantibody
abnormalities may be associated with suboptimal early treatment efficacy. Yang et al.’% reported that
persistent ANA negativity was an independent predictor of spontaneous remission (HR =6.12),
indicating that children who remained ANA-negative were substantially more likely to achieve
spontaneous remission. This finding indirectly supports an association between persistent ANA
positivity and poorer disease remission as well as sustained immune abnormalities. These observations
are consistent with our finding that ANA-positive children had approximately 2.15-fold higher odds of
early treatment non-response, suggesting that ANA may not only reflect the autoimmune status of
pediatric ITP but may also have potential value in assessing early treatment response and disease
course.

Overall, our findings suggest that early treatment response to first-line therapy in children with primary
ITP may be influenced by multiple factors, including age, immune-inflammatory status, and autoimmune
abnormalities. We found that older age, higher PLR, and ANA positivity were independently associated
with early treatment non-response. All of these factors can be obtained from routine clinical and
laboratory assessments before treatment initiation and therefore have good clinical accessibility. The
combined model incorporating age, PLR, and ANA showed good discriminatory ability in the derivation
cohort and was further evaluated in an independent external validation cohort. Accordingly, the
combined assessment of these indicators may provide useful information for early treatment-response
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evaluation, risk stratification, and individualized clinical management in children with newly diagnosed
ITP.

This study has several limitations. First, as a multicenter retrospective cohort study, patient selection
and data collection relied on existing electronic medical records, which may have introduced selection
bias and information bias. Therefore, the generalizability of our findings requires further validation in
prospective cohorts. Second, our analyses were mainly based on pretreatment baseline clinical,
hematological, and immunological parameters, and we did not further evaluate dynamic changes in
platelet counts, PLR, or other immune-inflammatory indicators during treatment. Given the dynamic
nature of treatment response in pediatric ITP, serial monitoring of relevant indicators may help further
improve the accuracy of early response assessment. In addition, the predictors included in this study
were mainly derived from routine clinical and laboratory tests, and more detailed immunological
parameters and cytokine profiles were not assessed, although these factors may be involved in immune
dysregulation and treatment response in ITP. Meanwhile, predictor selection in this study partly relied on
data-driven methods, including correlation analysis and LASSO regression; therefore, the selected
predictors and their regression coefficients may still be sample-dependent. Finally, the external validation
cohort included only 78 children, representing a relatively limited sample size; therefore, external
validation was mainly used to assess model discrimination. Future studies with larger, multicenter, and
prospective cohorts are needed to further validate the stability of the model and to incorporate dynamic
hematological and immunological indicators to improve the prediction of early treatment response in
pediatric ITP.
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Figure 1

Patient enrollment and grouping
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Figure 2

Pairwise Spearman correlation matrix of continuous variables.

Diagonal panels show variable distributions; lower panels show scatter plots with fitted trend lines;
upper panels show Pearson correlation coefficients. Asterisks indicate statistical significance: P < 0.05
(*), P<0.01 (**),and P < 0.007 (***).

Page 16/18



ROC Curves

1.0
0.8
0.6 1
2 y
= ’
:l: Fd
(/7] 7/
g 7
n L
0.4 -
s
F
’ — Age AUC =0.665
— ANA AUC = 0.777
02 ~— PLR AUC = 0.626
: == Combined AUC = 0.831

0.0 0.2 0.4 0.6 0.8
1 - Specificity

Figure 3

ROC curve of the combined model in the derivation cohort.
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ROC Curves of the Combined Model
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Figure 4

ROC curve of the combined model in the external validation cohort.
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