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Abstract

Introduction: Myocarditis is an important cause of morbidity and mortality in children. This study aimed to evaluate whether
the hemoglobin, albumin, lymphocyte, and platelet (HALP) score, a recently proposed systemic inflammatory index, can
serve as an early predictor of adverse outcomes in pediatric myocarditis.

Methods: This retrospective study included patients aged >1 month and <18 years who were followed in our clinic between
January 1, 2022, and March 1, 2025. Patients were classified as having fulminant myocarditis (requiring inotropic support or
extracorporeal membrane oxygenation) or non-fulminant myocarditis. HALP scores measured within the first 6 h of admis-
sion were compared between groups.

Results: A total of 155 children (109 boys; median age 12 years) were included, of whom 38 (24.5%) had fulminant myocardi-
tis. Fulminant cases showed significantly lower left ventricular ejection fraction (LVEF) (median 29%, interquartile range [IQR]
24-37) compared with non-fulminant patients (53%, IQR 45-60; p<0.001). N-terminal pro-brain natriuretic peptide levels
were markedly higher in the fulminant group (35,596 pg/mL, IQR 18,166-55,419) than in the non-fulminant group (288 pg/
mL, IQR 96-1,458; p<0.001). The HALP score was significantly lower in fulminant myocarditis (2.91, IQR 2.18-3.60) compared
with non-fulminant cases (5.62, IQR 4.44-7.11; p<0.001). In receiver operating characteristic analysis, HALP demonstrated
excellent discrimination for fulminant myocarditis (area under the curve 0.926; 95% confidence interval 0.874-0.972), with
an optimal cut-off of <3.78 (sensitivity 85%, specificity 90%).

Discussion and Conclusion: Lower HALP scores and reduced LVEF were independent predictors of fulminant myocarditis.
HALP an easily calculated biomarker derived from routine laboratory parameters, may support early identification of children
at risk for a fulminant course.

Keywords: Albumin, lymphocyte and platelet score; biomarker; hemoglobin; myocarditis; pediatric.

Myocarditisisaninﬂammatorydiseaseofthe myocardium  myocarditis remains an important cause of morbidity and
that may arise from infectious or noninfectious mortality, with clinical presentations ranging from mild,
causes, with viruses being the most common etiologic non-specific symptoms to arrhythmias, cardiogenic shock,
agents 1. Although it is relatively uncommon in children, and sudden cardiac death 2], The reported incidence of
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clinically diagnosed myocarditis in children is approximately
1-2/100,000 B, though this may underestimate the true
frequency, as subclinical cases often remain undetected. In
some patients, the disease can rapidly progress to a fulminant
form characterized by severe heart failure, circulatory
collapse, and the need for inotropic support or extracorporeal
membrane oxygenation (ECMO) [24l, Early recognition of
patients at risk for this fulminant course is therefore essential
for timely management and improved outcomes [2],

Although histopathological and clinicopathological
diagnostic criteria have been established, there remains a
need for simple, reproducible, and reliable biomarkers to
predict the clinical course of myocarditis. In recent years,
composite hematologic indices derived from routine
laboratory parameters have emerged as promising
indicators of systemic inflammation and immune status.
Among these, the hemoglobin, albumin, lymphocyte, and
platelet (HALP) score, a novel parameter reflecting both
inflammatory and nutritional status, has demonstrated
prognosticvalueinseveral cardiovascularandinflammatory
diseases 71, The components of the HALP score reflect
different physiological domains relevant to inflammatory
and cardiovascular processes. Hemoglobin levels may
decline in the presence of sustained systemic inflammation;
albumin serves as an indicator of both nutritional status
and inflammatory activity; lymphocyte count represents
the integrity of the adaptive immune response; and platelet
count increases in association with inflammatory and pro-
thrombotic stimulation 891, Evaluating these parameters
in a single composite index allows a more integrated
assessment of the patient’s inflammatory and nutritional
state than any individual marker alone.

While the prognostic utility of the HALP score has been
reported in adults with heart failure, coronary artery disease,
and acute myocardial infarction 7819 its role in myocarditis,
particularly in the pediatric population, remains largely
unexplored. Considering the pathophysiologic overlap
between inflammatory response and myocardial injury, the
HALP score may provide valuable insightinto disease severity
and early risk stratification in children with myocarditis.

Therefore, this study aimed to evaluate the prognostic
value of the HALP score as an early predictors of adverse
outcomes in pediatric patients diagnosed with myocarditis.

Materials and Methods

This retrospective single-center study included pediatric
patients who were diagnosed with acute myocarditis and
followed in our clinic between January 1, 2022, and March 1,
2025. Patients aged 1 month or older and younger than 18
years were eligible for inclusion. Myocarditis was diagnosed

basedonclinicalassessmenttogetherwith cardiacbiomarker
elevation, electrocardiogram (ECG), and echocardiographic
abnormalities, and supportive cardiac magnetic resonance
imaging findings, following current consensus criteria [4],
Ethical approval was obtained from the Ethics Committee of
University of Health Sciences, Istanbul Cam and Sakura City
Hospital (approval no: 2025/080, date: March 02, 2025). The
study was conducted in accordance with the principles of
the Declaration of Helsinki.

Patients were classified into two groups based on disease
severity. Fulminant myocarditis was defined as an abrupt
and rapidly progressing presentation characterized by
severe ventricular dysfunction, hemodynamic instability
consistent with cardiogenic shock, or life-threatening
arrhythmias, necessitating inotropic therapy or mechanical
circulatory support 1. Inotropic support and ECMO were
considered together as indicators of fulminant myocarditis,
as both reflect advanced hemodynamic compromise and
severe myocardial dysfunction requiring urgent circulatory
support. ECMO was reserved for patients with refractory
cardiogenic shock who failed to achieve hemodynamic
stabilization despite high-dose inotropic support. Patients
who did not meet these criteria were categorized as having
non-fulminant myocarditis.

Clinical, laboratory, and imaging data were obtained from
electronic medical records. Demographic characteristics,
presenting symptoms, vital signs, cardiac biomarker levels,
complete blood count parameters, and echocardiographic
results were reviewed. Laboratory values used for the
calculation of the HALP score were recorded from the
first blood sample obtained within 6 h of admission.
Patients with congenital heart disease, chronic systemic
illness, autoimmune or hematologic disorders, known
nutritional deficiencies, or prior albumin infusion were
excluded. Cases with missing laboratory parameters
required for HALP computation were also excluded (Fig.
1). The HALP score was calculated using the formula
(HemoglobinxAlbuminxLymphocyte count)/Platelet
count. Supportive and immunomodulatory therapies,
includingintravenousimmunoglobulinand corticosteroids,
were administered after initial laboratory assessment
based on clinical severity and physician judgment and
were therefore not included as variables in the analysis.

Statistical Analysis

All statistical analyses were performed using IBM Statistical
Package for the Social Sciences Statistics for Windows,
Version 23.0 (IBM Corp., Armonk, NY, USA). The distribution
of continuous variables was assessed using the Shapiro-
Wilk test. As most parameters did not show normal
distribution, continuous data were expressed as median
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Figure 1. Study flow chart. This figure illustrates the process and se-
quence of patient selection, inclusion and exclusion criteria used in
this study.

and interquartile range (IQR) and compared using the
Mann-Whitney U test. Categorical variables were analyzed
using the Pearson Chi-square test or Fisher’s exact test, as
appropriate, depending on expected cell counts. A two-
tailed p-value <0.05 was considered statistically significant.

Because N-terminal pro-brain natriuretic peptide (NT-
proBNP) values showed a highly skewed distribution,
both raw and log-transformed values were examined.
Log transformation did not improve model performance;
therefore, the final analyses were conducted using raw NT-
proBNP values scaled per 1000 pg/mL.

The diagnostic performance of left ventricular ejection
fraction (LVEF), NT-proBNP, and HALP score in predicting
fulminant myocarditis was evaluated using receiver
operating characteristic (ROC) curve analysis. The area
under the curve (AUC) and 95% confidence intervals (Cl)
were calculated, and optimal thresholds were determined
using the Youden index.

To identify independent predictors of fulminant myocarditis,
binary logistic regression analysis was performed. Variables
with p<0.10 in univariable analysis and without evidence
of multicollinearity were included in the multivariable
regression model. NT-proBNP values were scaled per 1000

ROC Curves: HALP vs EF vs NT-proBNP
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Figure 2. Receiver operating characteristic curves for left ventricle
ejection fraction, N-terminal pro-brain natriuretic peptide, and he-
moglobin, albumin, lymphocyte, platelet score in predicting fulmi-
nant myocarditis.

ROC: Receiver operating characteristic; HALP: Hemoglobin, albumin, lympho-
cyte, and platelet; EF: Ejection fraction; proBNP: pro-brain natriuretic peptide.

pg/mL for better interpretability. Results were reported as
odds ratios (OR) and adjusted ORs (aORs) with 95% Cl. Overall
model fit and explanatory performance were assessed using
the Omnibus test of model coefficients and Nagelkerke R2.

Results

A total of 155 pediatric patients were included in the study,
of whom 38 (24.5%) were classified as having fulminant
myocarditis and 117 (75.5%) as non-fulminant myocarditis.
The median age was significantly lower in the fulminant
group than in the non-fulminant group (2.7 years [IQR: 1.7-
4.5] vs. 15.0 years [IQR: 8.2-16.9], p<0.001). The distribution
of sex differed significantly between the groups, with a
higher proportion of males in the non-fulminant cohort
(78% vs. 47%, p<0.001) (Table 1).

Chest pain was more frequently observed in non-fulminant
patients (78% vs. 8%, p<0.001), whereas dyspnea (66% vs.
19%, p<0.001) and abdominal pain (47% vs. 16%, p<0.001)
were markedly more common in the fulminant group.
Fever, palpitations, and upper respiratory tract symptoms
did not differ significantly. Fulminant patients exhibited
substantially more severe clinical courses, reflected by
higher rates of pediatricintensive care unit (PICU) admission
(100% vs. 5%, p<0.001), inotropic support (100% vs. 19%,
<0.001), ECMO requirement (23.6% vs. 0%, p<0.001), and
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Table 1. Comparison of baseline demographic, clinical, echocardiographic, and laboratory parameters between children with fulminant
and non-fulminant myocarditis. Continuous variables were compared using the Mann-Whitney U test. Categorical variables were
compared using the Pearson Chi-square test or Fisher’s exact test, as appropriate

Variables Fulminant (n=38) Non-fulminant (n=117) P
Demographic data and symptoms
Age (years) median (IQR) 2.7 (1.7-4.5) 15.0 (8.2-16.9) <0.001
Gender (n [%])
Male 18 (47) 91 (78) <0.001
Female 20 (53) 26 (22)
Symptoms (n [%])
Chest pain 3(8) 91 (78) <0.001
Fever 10 (26) 20(17) 0.311
Palpitation 6(16) 14 (12) 0.740
Shortness of breath 25 (66) 22 (19) <0.001
Abdominal pain 18 (47) 19(16) <0.001
URTI 17 (45) 35(30) 0.138
Laboratory factors (median [IQR])
Basal Troponin | (ng/mL) 132.0 (68.7-164.8) 244.0 (92.9-420.0) <0.001
Peak Troponin | (ng/mL) 162.5 (96.9-223.0) 297.0 (122.0-707.0) 0.007
NT-proBNP (pg/mL) 35596 (18166-55419) 288 (96-1458) <0.001
CRP (mg/L) 14.8 (4.7-55.9) 22.1 (4.5-50.3) 0.860
Procalcitonin (ng/mL) 0.15(0.07-0.84) 0.07 (0.04-0.12) <0.001
WBC (x10%/L) 12.1(9.4-16.6) 9.6 (7.5-11.6) <0.001
ANC (x10%/L) 7.0 (5.3-10.4) 5.0 (3.5-7.2) <0.001
ALC (x109/L) 3.2(2.7-3.6) 2.6 (1.8-3.8) 0.047
Platelet (x109/L) 394 (349-466) 262 (213-324) <0.001
Hemoglobin (g/dL) 10.6 (10.0-11.4) 13.6 (11.9-14.9) <0.001
ALT 26 (18-45) 20 (15-30) 0.004
AST 41 (30-71) 35 (29-57) 0.272
LDH 381 (308-462) 280 (227-357) <0.001
Albumin (g/L) 33(31-37) 44 (42-47) <0.001
NLR 1.81 (1.0-2.6) 1.87 (1.1-3.32) 0.500
PLR 78.2 (50.6-120.1) 103.1 (76.4-129.6) 0.029
HALP score 2.91 (2.18-3.60) 5.62 (4.44-7.11) <0.001
Pathogens identified in patients (n [%)])
Adenovirls 3(7.9) 5(4.3)
Enterovirtis/Rhinovirus 6(15.8) 19(16.2)
Parainfluenza viruses 4(10.5) 3(2.6)
Sars-Cov-2 2(5.3) 6(5.1)
Other coronaviruses 1(2.6) 5(4.3)
Influenza A-B 1(2.6) 3(2.6)
Others 4(10.5) 4(3.4)
Clinical data
ECMO (n [%]) 9(23.6) 0 <0.001
In hospital mortality (n [%]) 5(13.1) 0 <0.001
Inotrope use, n (%) 38(100) 22 (19) <0.001
PICU admission, n (%) 38(100) 6 (5) <0.001
PICU stay (days) (median [IQRI) 4.0 (3.0-7.0) 2.0 (2.0-2.0) 0.022
Hospital LOS (days) (median [IQRI) 22.0 (16.0-28.0) 6.0 (4.0-9.0) <0.001
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Table 1. Cont.

Variables

Fulminant (n=38)

Echocardiographic variables
LVEF (%)(median [IQR])
Mitral regurgitation (n [%])

Mild 4(10.5)
Mild-to-moderate 6(15.8)
Moderate 10 (26.3)
Moderate to severe 12(31.6)
Severe 6(15.8)
Pericardial effusion, (n [%]) 11 (28.9)
ECG variables (n [%)])
No findings -
Sinus tachycardia 19 (50)
ST elevation 12(31.6)
ST depression 4(10.5)
Ventricular extrasystoles 13 (34.2)

29.0 (24.0-37.0)

Non-fulminant (n=117) P
53.0 (45.0-60.0) <0.001
<0.001
10 (8.5)
3(2.6)
2(1.7)
12(10.3) 0.011
<0.001
29 (24.8)
20(17.1)
16 (13.7)
9(7.7)
3(2.6)

URTI: Upper respiratory tract infection; NT-proBNP: N-terminal pro-brain natriuretic peptide; CRP: C-reactive protein; WBC: White blood cell count; ANC: Absolute
neutrophil count; ALC: Absolute lymphocyte count; ALT: Alanine transaminase; AST: Aspartate aminotransferase; LDH: Lactate dehydrogenase; NLR: Neutrophil-to-lym-
phocyte ratio; PLR: Platelet-to-lymphocyte ratio; HALP: Hemoglobin, albumin, lymphocyte, platelet; ECMO: Extracorporeal membrane oxygenation; PICU: Pediatric
intensive care unit; LOS: Length of stay; LVEF: Left ventricle ejection fraction; ECG: Electrocardiogram.

Table 2. AUC, optimal cut-off values, and diagnostic accuracy of parameters associated with fulminant myocarditis

Parameters AUC Cut-off Sensitivity (%) Specificity (%) %95 CI p

LVEF (%) 0.875 <44 77 0.805-0.933 <0.001
NT-proBNP (pg/mL) 0.947 >3677 80 0.908-0.977 <0.001
HALP score 0.926 <3.78 90 0.874-0.972 <0.001

LVEF: Left ventricle ejection fraction; NT-proBNP: N-terminal pro-brain natriuretic peptide; HALP: Hemoglobin, albumin, lymphocyte, platelet; AUC: Area under the

curve; Cl: Confidence interval.

Table 3. Univariate and multivariate logistic regression analyses identifying predictors of fulminant myocarditis

Characteristics Univariable analysis Multivariable analysis

OR (95%(Cl) P aOR (95% CI) p
LVEF (%) 0.896 (0.862-0.931) <0.001 0.881 (0.800-0.971) 0.011
NT-proBNP (per 1000 pg/mL) 1.253 (1.129-1.391) <0.001 1.102 (0.995-1.221) 0.063
HALP score 0.167 (0.081-0.345) <0.001 0.140 (0.048-0.411) <0.001

LVEF: Left ventricle ejection fraction; NT-proBNP: N-terminal pro-brain natriuretic peptide; HALP: Hemoglobin, albumin, lymphocyte, platelet; Cl: Confidence interval;

aOR: Adjusted odds ratios.

in-hospital mortality (13.1% vs. 0%, p<0.001). The duration
of hospitalization was also significantly longer in fulminant
myocarditis (22 days vs. 6 days, p<0.001) (Table 1).

Regarding laboratory findings, fulminant patients
demonstrated significantly higher white blood cell
count, absolute neutrophil count, procalcitonin, lactate
dehydrogenase, and alanine transaminase levels (all
p<0.05), whereas C-reactive protein levels did not differ
significantly between groups. Basal and peak troponin
levels were higher in the non-fulminant group. Peak NT-

proBNP concentrations were profoundly elevated in
fulminant myocarditis (35,596 pg/mL [18,166-55,419])
compared with non-fulminant cases (288 pg/mL [96-1,458],
p<0.001). Platelet counts were higher in the fulminant
group (394 [349-466] vs. 262 [213-324], p<0.001), whereas
hemoglobin (10.6 [10.0-11.4] vs. 13.6 [11.9-14.9], p<0.001)
and serum albumin levels (33 [31-37] vs. 44 [42-47],
p<0.001) were significantly lower. Consequently, the HALP
score was markedly reduced in fulminant myocarditis (2.91
[2.18-3.60] vs. 5.62 [4.44-7.11], p<0.001) (Table 1).



324 Kangel et al., HALP Score for Fulminant Pediatric Myocarditis / doi: 10.14744/hnhj.2026.92609

Left ventricular systolic function was severely impaired
among fulminant patients, with a median LVEF of 29% (IQR:
24-37) compared with 53% (45-60) in the non-fulminant
group (p<0.001). Moderate-to-severe mitral regurgitation
and pericardial effusion were significantly more prevalent
in fulminant cases, and ECG abnormalities, including sinus
tachycardia, ST-segment elevation, and ventricular ectopy,
were more frequently identified (all p<0.001) (Table 1).

ROC curve analysis revealed excellent discriminatory
performance for all three parameters in predicting
fulminant myocarditis (Fig. 2). The AUC values were 0.875
for LVEF (cut-off <44%, sensitivity 94%, specificity 77%),
0.947 for NT-proBNP (cut-off >3,677 pg/mL, sensitivity 97%,
specificity 80%), and 0.926 for the HALP score (cut-off <3.78,
sensitivity 85%, specificity 90%) (all p<0.001) (Table 2).

In multivariate logistic regression analysis, both decreased
LVEF (aOR 0.881, p=0.011) and lower HALP score (aOR
0.140, p<0.001) emerged as independent predictors of
fulminant myocarditis, whereas NT-proBNP demonstrated
a borderline association (aOR 1.102, p=0.063) (Table
3). The multivariate model was statistically significant
overall (Omnibus test, p<0.001) and demonstrated good
explanatory performance (Nagelkerke R2=0.62).

Discussion

Acute myocarditisin children presents with a highly variable
clinical course, ranging from mild, self-limited symptoms to
rapidly progressive cardiogenic shock requiring aggressive
hemodynamic support ['2], Identifying early markers that
can reliably distinguish fulminant myocarditis remains
a clinical priority, as timely escalation of care improves
survival in this population (24,

Consistent with previous pediatric myocarditis studies,
children with fulminant myocarditis in our cohort were
significantly younger and exhibited more severe left
ventricular systolic dysfunction at presentation [24],
Prior reports similarly describe that fulminant cases
demonstrate a heightened inflammatory response and
are more likely to require aggressive hemodynamic
support, including inotropic therapy and prolonged PICU
admission 3111, Furthermore, fulminant myocarditis has
been strongly associated with increased use of ECMO
and higher in-hospital mortality in several pediatric
cohorts 12131 Our findings align with these observations
and reinforce the concept that fulminant myocarditis
represents a distinct clinical phenotype characterized
by rapidly progressive myocardial dysfunction, marked
systemic inflammation, and a significantly greater burden
of critical care interventions. These findings highlight the
disproportionately severe myocardial inflammation and

immune-mediated myocardial injury observed in fulminant
cases, where diffuses interstitial edema, cytokine-driven
myocardial dysfunction, and impaired cellular energetics
lead to rapid hemodynamic collapse [2:14.15],

One of the most noteworthy findings of this study is the
strong association between lower HALP scores and the
presence of fulminant myocarditis. The HALP score -
originally developed as a prognostic tool in oncology - has
gained interest in a range of cardiovascular conditions,
including acute heart failure, myocardial infarction, and
acute myocarditis P19, By integrating hemoglobin,
albumin, lymphocyte count, and platelet count, HALP
synthesizes several dimensions of physiological stress,
including nutritional status, systemicinflammation,immune
competence, and thrombocytic activation. In our cohort,
children with fulminant myocarditis had significantly lower
hemoglobin, albumin, and lymphocyte counts, together
with elevated plateletlevels, all contributing to substantially
reduced HALP scores. These hematologic alterations reflect
the intense systemic inflammatory response, endothelial
dysfunction, and metabolic imbalance that characterize
fulminant myocarditis [14/13],

Our study is among the first pediatric investigations to
evaluate HALP as a predictor of fulminant myocarditis.
The HALP score demonstrated excellent diagnostic
performance, with an AUC of 0.926, surpassing or
equaling many established inflammatory indices. Notably,
HALP remained a significant independent predictor of
fulminant myocarditis after adjustment for LVEF and NT-
proBNP, which emphasizes its ability to capture systemic
factors that are not fully explained by cardiac-specific
biomarkers. Previous studies in cardiac failure and
coronary syndromes have shown similar findings, where
HALP correlated strongly with short-term and long-term
adverse outcomes [6-19], Given its reliance on universally
available laboratory data, HALP may offer a significant
advantage for early triage in centers with limited resources
or during the initial hours of presentation when advanced
diagnostics have not yet been performed.

NT-proBNP, as expected, was markedly elevated in children
with fulminant myocarditis and demonstrated excellent
diagnostic accuracy in distinguishing fulminant from
non-fulminant presentations in our cohort (AUC 0.95). NT-
proBNP is a sensitive indicator of ventricular wall stress,
and numerous pediatric and adult studies have shown
that higher natriuretic peptide levels are associated with
more severe hemodynamic compromise and an increased
likelihood of adverse outcomes [2:16-18], Despite this strong
univariable relationship, NT-proBNP did not retain statistical
significance in the multivariate analysis. This likely reflects
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its close relationship with left ventricular systolic function,
which was already accounted for in the model.

The clinical course observed in our fulminant cohort,
characterized by high rates of inotropic therapy, PICU
admission, ECMO utilization, and mortality, aligns with
previous pediatric myocarditis series. In earlier reports
of children with acute fulminant myocarditis requiring
ECMO, in-hospital survival ranged from approximately 63—
75%, and many survivors demonstrated full recovery of
ventricular function during follow-up [19-21 Accordingly,
timely recognition of the fulminant course and prompt
initiation of mechanical circulatory support remains
crucial in optimizing outcomes.

The physiologic basis for the association between low
HALP scores and disease severity is likely multifactorial.
Hypoalbuminemia in acute inflammatory states primarily
reflects cytokine-mediated increases in capillary
permeability, expansion of the interstitial distribution
volume, and a shortened intravascular half-life of albumin
[22,23] | ymphopeniais a well-recognized marker ofimmune
dysfunction in viral infections, including myocarditis,
and reflects lymphocyte apoptosis, redistribution, or
functional exhaustion [24-26] Elevated platelet counts may
reflect reactive thrombocytosis secondary to systemic
inflammatory signaling, with implications for microvascular
dysfunction andtissueinjury 27281 Hemoglobin reductions
may arise from hemodilution, inflammation-mediated
suppression of erythropoiesis, or chronic nutritional
deficiencies [29]. Together, these alterations provide a
broad window into the systemic physiology of children
presenting with severe myocarditis. HALP’s ability to
combine these parameters into a single score may explain
its strong association with fulminant disease.

Limitations

Although our study provides valuable insight, several
limitations warrant consideration. This is a single-center
retrospective cohort, which may limit generalizability.
Laboratory parameters were assessed only at admission, and
dynamic changes over time were not evaluated; serial trends
in inflammatory and cardiac biomarkers may offer additional
prognostic value, but this could not be assessed within our
study design. Furthermore, although HALP shows promise as
aprognostictool, its optimal cut-off values and its place within
broader risk-stratification algorithms require validation in
larger prospective cohorts. In addition, the optimal HALP cut-
off was derived using the Youden index, and its sensitivity
and specificity were estimated in the same cohort without
internal validation (e.g., bootstrapping or cross-validation);
therefore, the reported diagnostic performance reflects
apparent performance and may be optimistic.

Conclusion

Decreased LVEF and low HALP scores were identified
as independent predictors of fulminant myocarditis in
this pediatric population. The HALP score, derived from
simple and readily available laboratory parameters,
offers an accessible and inexpensive adjunct to current
diagnostic approaches. Its strong discriminatory ability and
independent prognostic value make it a promising marker
for early identification of children at risk for a fulminant
course. Future multicenter prospective studies should
further evaluate the potential of HALP and other systemic
inflammatory indices to guide early risk stratification,
improve outcomes, and determine whether HALP can
contribute to early triage protocols in emergency and
pediatric cardiology settings.

Disclosures

Ethics Committee Approval: The study was approved by
University of Health Sciences, Istanbul Cam and Sakura City
Hospital Ethics Committee (no: 2025/080, date: 02.03.2025).

Informed Consent: Informed consent was obtained from all
participants before the study began.

Conflict of Interest: The authors declare that there is no conflict
of interest.

Financial Disclosure: The authors declared that this study has
received no financial support.

Use of Al for Writing Assistance: Artificial intelligence (Al)-
supported technologies were not used in this study.

Authorship Contributions: Concept - DK, E.O,; Design - DK,
E.O.; Supervision — E.Q,; Materials - AN.G,, B.C,, EK, S.C; Data
collection and/or processing — D.K,, ANN.G., B.C.; Analysis and/or
interpretation - D.K,, E.Q.; Literature review — D.K.; Writing - D.K,;
Critical review - E.0., S.C.

Peer-review: Externally peer-reviewed.

References

1. Caforio AL, Pankuweit S, Arbustini E, Basso C, Gimeno-Blanes
J, Felix SB, et al. Current state of knowledge on aetiology,
diagnosis, management, and therapy of myocarditis: a
position statement of the European Society of Cardiology
Working Group on Myocardial and Pericardial Diseases. Eur
Heart J 2013;34:2636-48, 2648a—-d. [CrossRef]

2. Law YM, Lal AK, Chen S, Cihdkova D, Cooper LT Jr, Deshpande
S, et al. Diagnosis and management of myocarditis in children:
A scientific statement from the American Heart Association.
Circulation 2021;144:e123-35. [CrossRef]

3. Vasudeva R, Bhatt P, Lilje C, Desai P, Amponsah J, Umscheid
J, et al. Trends in acute myocarditis related pediatric
hospitalizations in the United States, 2007-2016. Am J Cardiol
2021;149:95-102. [CrossRef]


https://doi.org/10.1093/eurheartj/eht210
https://doi.org/10.1161/CIR.0000000000001001
https://doi.org/10.1016/j.amjcard.2021.03.019

326

10.

11.

12

13.

14.

15.

Kangel et al., HALP Score for Fulminant Pediatric Myocarditis / doi: 10.14744/hnh;j.2026.92609

Writing Committee; Drazner MH, Bozkurt B, Cooper LT,
Aggarwal NR, Basso C, et al. 2024 ACC expert consensus
decision pathway on strategies and criteria for the diagnosis
and management of myocarditis: A report of the American
College of Cardiology solution set oversight committee. J Am
Coll Cardiol 2025;85:391-431. [CrossRef]

Xu H, Zheng X, Ai J, Yang L. Hemoglobin, albumin,
lymphocyte, and platelet (HALP) score and cancer prognosis:
A systematic review and meta-analysis of 13,110 patients. Int
Immunopharmacol 2023;114:109496. [CrossRef]

Liu L, Gong B, Wang W, Xu K, Wang K, Song G. Association
between haemoglobin, albumin, lymphocytes, and platelets
and mortality in patients with heart failure. ESC Heart Fail
2024;11:1051-60. [CrossRef]

Yilmaz R, Toprak K, Yilmaz M, Karagoz A, Oz E. Investigation
of the usefulness of HALP score in predicting short-term
mortality in patients with acute decompensated heart failure
in a coronary care unit. Medicina (Kaunas) 2024;60:1385.
[CrossRef]

Karakayali M, Omar T, Artac |, llis D, Arslan A, Altunova M, et al.
The prognostic value of HALP score in predicting in-hospital
mortality in patients with ST-elevation myocardial infarction
undergoing primary percutaneous coronary intervention.
Coron Artery Dis 2023;34:483-8. [CrossRef]

Aladag P, Avci A. The brand-new predictor index of fulminant
process in patients with acute myocarditis: hemoglobin,
albumin, lymphocyte and platelet (HALP) score. Front Nutr
2025;12:1674368. [CrossRef]

Kocaoglu S, Alatli T. The efficiency of the HALP score and the
modified HALP score in predicting mortality in patients with
acute heart failure presenting to the emergency department.
J Coll Physicians Surg Pak 2022;32:706-11. [CrossRef]

Ghelani SJ, Spaeder MC, Pastor W, Spurney CF, Klugman D.
Demographics, trends, and outcomes in pediatric acute
myocarditis in the United States, 2006 to 2011. Circ Cardiovasc
Qual Outcomes 2012;5:622-7. [CrossRef]

.Sk G, Annayev A, Demirbugda A, Deliceo E, Aydin S, Erek E, et

al. Extracorporeal membrane oxygenation for the support of
pediatric patients with acute fulminant myocarditis. Turk J
Pediatr 2019;61:867-72. [CrossRef]

Rajagopal SK, Almond CS, Laussen PC, Rycus PT, Wypij D,
Thiagarajan RR. Extracorporeal membrane oxygenation for
the support of infants, children, and young adults with acute
myocarditis: a review of the Extracorporeal Life Support
Organization registry. Crit Care Med 2010;38:382-7. [CrossRef]
Ammirati E, Moslehi JJ. Diagnosis and treatment of acute
myocarditis: A review. JAMA 2023;329:1098-113. [CrossRef]
Esfandiarei M, McManus BM. Molecular biology and
pathogenesis of viral myocarditis. Annu Rev Pathol
2008;3:127-55. [CrossRef]

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Price JF, Thomas AK, Grenier M, Eidem BW, O’Brian Smith E,
Denfield SW, et al. B-type natriuretic peptide predicts adverse
cardiovascular events in pediatric outpatients with chronic left
ventricular systolic dysfunction. Circulation 2006;114:1063-9.
[CrossRef]

Zhao Y, Lyu N, Zhang W, Tan H, Jin Q, Dang A. Prognosis
implication of N-Terminal Pro-B-Type natriuretic peptide in
adult patients with acute myocarditis. Front Cardiovasc Med
2022;9:839763. [CrossRef]

Zhang Q, Zhao R. Risk factors analysis of prognosis of adult
acute severe myocarditis. World J Clin Cases 2020;8:5547-54.
[CrossRef]

Kobayashi RL, Przybylski R, Gauvreau K, Esteso P, Nathan
M, Fynn-Thompson F, et al. Contemporary outcomes of
children with acute fulminant myocarditis supported with
peripheral extracorporeal membrane oxygenation. ASAIO J
2024;70:321-7. [CrossRef]

Xiong H, Xia B, Zhu J, Li B, Huang W. Clinical outcomes in
pediatric patients hospitalized with fulminant myocarditis
requiring extracorporeal membrane oxygenation: A meta-
analysis. Pediatr Cardiol 2017;38:209-14. [CrossRef]

Lee EP, Chu SC, Huang WY, Hsia SH, Chan OW, Lin CY, et al.
Factors associated with in-hospital mortality of children with
acute fulminant myocarditis on extracorporeal membrane
oxygenation. Front Pediatr 2020;8:488. [CrossRef]

Soeters PB, Wolfe RR, Shenkin A. Hypoalbuminemia:
Pathogenesis and clinical significance. JPEN J Parenter Enteral
Nutr 2019;43:181-93. [CrossRef]

Gatta A, Verardo A, Bolognesi M. Hypoalbuminemia. Intern
Emerg Med 2012;7(Suppl 3):5193-9. [CrossRef]

Guo Z, Zhang Z, Prajapati M, Li Y. Lymphopenia caused by virus
infections and the mechanisms beyond. Viruses 2021;13:1876.
[CrossRef]

Drobni ZD, Zafar A, Zubiri L, Zlotoff DA, Alvi RM, Lee C, et
al. Decreased absolute lymphocyte count and increased
neutrophil/lymphocyte ratio with immune checkpoint
inhibitor-associated myocarditis. J Am Heart Assoc
2020;9:e018306. [CrossRef]

Sagar S, Liu PP, Cooper LT Jr. Myocarditis. Lancet 2012;379:738-
47. [CrossRef]

Shin J, Lee DH, Jung N, Choi HJ, Shim YJ. A cross-sectional
retrospective study to analyze the underlying causes and
clinical characteristics of children with reactive thrombocytosis
at a Korean tertiary medical center. Blood Res 2018;53:233-9.
[CrossRef]

Ozcan C, Sayh TR, Kosan-Culha V. Reactive thrombocytosis in
children. Turk J Pediatr 2013;55:411-6.

Weiss G, Ganz T, Goodnough LT. Anemia of inflammation.
Blood 2019;133:40-50. [CrossRef]


https://doi.org/10.1016/j.jacc.2024.10.080
https://doi.org/10.1016/j.intimp.2022.109496
https://doi.org/10.1002/ehf2.14662
https://doi.org/10.3390/medicina60091385
https://doi.org/10.1097/MCA.0000000000001271
https://doi.org/10.3389/fnut.2025.1674368
https://doi.org/10.29271/jcpsp.2022.06.706
https://doi.org/10.1161/CIRCOUTCOMES.112.965749
https://doi.org/10.24953/turkjped.2019.06.007
https://doi.org/10.1097/CCM.0b013e3181bc8293
https://doi.org/10.1001/jama.2023.3371
https://doi.org/10.1146/annurev.pathmechdis.3.121806.151534
https://doi.org/10.1161/CIRCULATIONAHA.105.608869
https://doi.org/10.3389/fcvm.2022.839763
https://doi.org/10.12998/wjcc.v8.i22.5547
https://doi.org/10.1097/MAT.0000000000002103
https://doi.org/10.1007/s00246-016-1517-1
https://doi.org/10.3389/fped.2020.00488
https://doi.org/10.1002/jpen.1451
https://doi.org/10.1007/s11739-012-0802-0
https://doi.org/10.3390/v13091876
https://doi.org/10.1161/JAHA.120.018306
https://doi.org/10.1016/S0140-6736(11)60648-X
https://doi.org/10.5045/br.2018.53.3.233
https://doi.org/10.1182/blood-2018-06-856500

