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Objective: To retrospectively analyze cases of neonatal enterovirus (EV) infection, identify risk factors for severe infection,
pathological characteristics, and prognostic differences, and provide a basis for early identification of high-risk neonates.

Methods: Neonates diagnosed with EV infection and admitted to Zhuzhou Central Hospital between January 2020 and
December 2023 were included in the study. Based on disease severity, they were divided into a mild infection group (n = 149) and
a severe infection group (n = 44). Data on demographic characteristics, clinical manifestations, laboratory findings, treatment methods,
and prognosis were collected and statistically analyzed using SPSS 26.0.

Results: Compared to the mild infection group, the severe infection group had lower gestational age (36.61 vs 38.50 weeks, P <
0.001) and higher preterm birth rates (P < 0.05). They presented earlier with higher incidences of rash, respiratory symptoms, and
sepsis-like signs (all P < 0.05). Severe cases had significantly higher rates of pneumonia, myocarditis, necrotizing hepatitis, and DIC
(all P < 0.001), with a mortality rate of 54.55% (P < 0.001). Laboratory findings showed more thrombocytopenia, coagulation
dysfunction, and organ injury markers in the severe group (all P < 0.001). Mild cases required mainly non-invasive treatment, while
severe cases had high mortality despite intensive interventions. Among survivors, 50% required long-term neurological rehabilitation.
Conclusion: Severe neonatal EV infection is closely associated with preterm birth and perinatal infection, characterized by
thrombocytopenia, coagulation dysfunction, and multiple organ damage. Early monitoring of high-risk neonates, especially preterm
infants, should be reinforced. For neonates presenting within the first seven days of life with rash or respiratory distress accompanied
by a rapid decline in platelet count, intensive care should be promptly initiated. Further research is needed to explore targeted antiviral
therapies and immune modulation strategies.
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Introduction
Enteroviruses (EVs), as important members of the Picornaviridae family, encompass various serotypes, including
coxsackieviruses, echoviruses, polioviruses, and enterovirus 71 (EV71). These viruses are transmitted through the
digestive and respiratory tracts, leading to a broad spectrum of clinical manifestations ranging from asymptomatic
infections to severe neurological diseases, myocarditis, and other life-threatening conditions.'* Although EV infections
can affect individuals of all age groups, neonates, due to their immature immune systems, represent a high-risk
population, with case fatality rates for severe infections reaching 10%-25%.” Global epidemiological data indicate
significant regional differences in the distribution of EV infections: outbreaks in temperate regions (eg, North America
and Europe) peak during summer and autumn, whereas in tropical countries (eg, Southeast Asia and sub-Saharan Africa),
infections occur year-round, with underdiagnosis rates exceeding 40% due to limited medical resources.* These
disparities underscore the urgent need to establish universal management strategies for neonatal EV infections.
Neonatal EV infections often present with nonspecific clinical manifestations, making them difficult to distinguish from
bacterial sepsis, which leads to delayed diagnosis. The atypical symptoms primarily stem from the unique immunological
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deficiencies of neonates: 1) Impaired innate immune response — Neonates exhibit inadequate activation of Toll-like receptor
(TLR3/7/8) signaling pathways, resulting in significantly reduced interferon-a/p production (only 15-20% of adult levels).
Consequently, early inflammatory biomarkers such as C-reactive protein (CRP) and interleukin-6 (IL-6) lack specificity in
neonatal EV infections.’ 2) Immature adaptive immunity — The neutralizing antibodies passively acquired from the mother are
significantly lower in preterm infants (<28 weeks of gestational age), with antibody titers being only 30% of those observed in
full-term infants. This deficiency weakens the ability to control viral replication and dissemination.® Moreover, the disease
progression in neonates is markedly “hyper-acute”, with approximately 50% of severe cases deteriorating into multi-organ
failure within 12-24 hours after fever onset, whereas in adults, a similar progression typically takes 48—72 hours. This rapid
clinical course further shortens the diagnostic window and increases the risk of fatal outcomes.’

Clinicians face dual challenges in managing neonatal EV infections: 1) Diagnostic limitations — Although reverse
transcription-polymerase chain reaction (RT-PCR) is the gold standard for EV detection, approximately 65% of neonatal
intensive care units (NICUs) worldwide lack routine access to this test, particularly in low-income regions. As a result,
physicians often rely on bacterial culture exclusion methods, which require 48—72 hours, delaying appropriate antiviral
interventions.® 2) Uncertainty in treatment protocols — Current international guidelines emphasize symptomatic suppor-
tive care (eg, inotropic support for cardiac function and anticonvulsant therapy for encephalitis). However, there is no
consensus on key management decisions, such as the optimal timing for mechanical ventilation, intensity of interven-
tions, and adaptation strategies in resource-limited settings. These discrepancies have led to significant intercenter
variations in mortality rates (ranging from 12% to 34%).” For instance, a multicenter study found that, in sub-Saharan
Africa, the lack of vasoactive drugs resulted in a 2.3-fold higher mortality rate in neonates with EV-associated
myocarditis compared to developed countries.'®

Although previous studies have explored the clinical characteristics of neonatal EV infections, systematic analyses of
severe cases and evaluations of supportive treatment efficacy remain limited. This study aims to retrospectively analyze
the clinical manifestations, laboratory findings, and their correlation with disease severity in severe neonatal EV
infections, while also assessing the impact of different supportive treatment strategies on patient outcomes. The key
contributions of this study include: 1) Providing a clearer clinical classification system to help physicians identify high-
risk cases at an early stage, thereby optimizing monitoring and treatment decisions. 2) Evaluating the efficacy of different
supportive treatment strategies, offering clinical evidence for more precise management approaches for severe neonatal
EV infections. 3) Identifying key factors influencing disease progression, laying the foundation for future development of
targeted antiviral therapies and immunomodulatory interventions.

In summary, this study addresses a critical gap in the clinical characterization and treatment strategies for severe
neonatal EV infections, providing an important reference for optimizing neonatal EV infection management on a global
scale. Through an in-depth investigation, we aim to offer stronger scientific evidence for clinical practice, ultimately

improving patient outcomes, reducing mortality rates, and enhancing treatment effectiveness.

Materials and Methods
Study Population

This study was designed as a retrospective analysis. Neonatal cases diagnosed with enterovirus (EV) infection admitted
to Zhuzhou Central Hospital between January 2020 and December 2023 were included. After applying strict inclusion
criteria, 193 cases were registered and recorded, documenting demographic characteristics, clinical presentations,
laboratory findings, treatments, and outcomes. The neonates were initially grouped based on disease severity into
a mild infection group (n=149) and a severe infection group (n=44) for comparative analysis of clinical features. This
study adhered to the principles of the Declaration of Helsinki and was approved by the Ethics Committee of Zhuzhou
Central Hospital, with a waiver of informed consent from guardians. Informed consent was waived due to the minimal

risk to subjects. Data was handled with confidentiality.
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Inclusion and Exclusion Criteria

Inclusion Criteria

The study included singleton neonates born at Zhuzhou Central Hospital within 72 hours of birth with clinically or
laboratory-confirmed EV infection.'!" EV RNA presence was confirmed via reverse transcription-polymerase chain
reaction (RT-PCR) testing of stool, blood, or cerebrospinal fluid (CSF).

Exclusion Criteria
Neonates with concurrent infections from other pathogens, or those with perinatal asphyxia, intraventricular hemorrhage,
epileptic encephalopathy, genetic metabolic disorders, or severe cardiopulmonary diseases, were excluded.

Grouping Criteria

General infection was defined as the presence of symptoms such as fever without focus, rash, aseptic meningitis (cerebrospinal
fluid cell count >25x10°/L, negative CSF culture, and exclusion of bacterial infection), liver dysfunction, coagulation abnorm-
alities, or myocardial damage. Severe infection was defined as the occurrence of multi-organ dysfunction, including respiratory
failure, septic shock, renal failure, heart failure, or necrotizing hepatitis, requiring intensive care unit (ICU) treatment.

Related Concepts and Definitions of Complications

(1) Necrotizing Hepatitis: Defined as an elevation of alanine aminotransferase (ALT) levels exceeding three times the
normal value, accompanied by thrombocytopenia.

(2) Definitions of Hepatic Dysfunction, Coagulation Disorders, Myocardial Injury, Disseminated Intravascular
Coagulation (DIC), Myocarditis, Respiratory Failure, Heart Failure, Renal Failure, Premature Infants, and Full-
term Infants are based on the 5th edition of Practical Neonatology.

(3) Infection Exposure History: Defined as close contact within two weeks prior to disease onset with individuals
exhibiting gastrointestinal or respiratory symptoms, or fever, suggesting potential infection exposure.

Data Collection
Clinical data of all enrolled infants were collected, including:

(1) General Information: Gender, gestational age at birth, birth weight, Apgar score, mode of delivery, presence of premature
rupture of membranes (PROM), onset time of symptoms, age at hospital admission, and history of infection exposure.

(2) Disease Diagnosis and Treatment Course: Infants suspected of having infectious diseases or confirmed enterovirus
infections underwent lumbar puncture to determine whether there was concurrent intracranial infection. Enterovirus
testing was performed on cerebrospinal fluid (CSF). Clinical manifestations involving the gastrointestinal and respiratory
systems, as well as other symptoms, were recorded. The treatment process, including the use of vasoactive drugs, blood
products, ventilatory support, and extracorporeal membrane oxygenation (ECMO), was documented.

(3) Laboratory and Imaging Examinations: Upon admission, laboratory tests included white blood cell count,
hemoglobin, platelet count, high-sensitivity C-reactive protein (hs-CRP), liver and kidney function tests, blood
gas and electrolyte analysis, creatine kinase-MB (CK-MB), cerebrospinal fluid (CSF) routine tests, CSF biochem-
ical analysis, CSF culture, and imaging studies such as chest X-ray, electrocardiogram (ECG), echocardiography,
abdominal ultrasound (liver, gallbladder, spleen, and pancreas), brain MRI, and electroencephalography (EEG).

(4) Clinical Outcomes:

(D Death during hospitalization or shortly after discharge.
() Survival.

Enterovirus Pathogen Detection
RT-PCR method was used to test the feces, blood, or cerebrospinal fluid of the children. Feces, cerebrospinal fluid, or
blood specimens were collected and mixed with 1 mL of 0.9% sodium chloride solution. RNA was extracted using an
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automated nucleic acid extractor (Zhejiang Biotech Co., Ltd., Shanghai, China). RT-PCR was performed using
a detection kit (Zhejiang Biotech Co., Ltd., Shanghai, China) to detect enteroviruses. The RT-PCR was conducted in
the ABIStepOnePlus system under the following conditions: 50°C for 15 minutes, 95°C for 5 minutes, 94°C for
15 seconds, and 55°C for 45 seconds, for 40 cycles. Samples with a Ct value less than 35.0 were identified as positive.

Statistical Analysis

Data analysis was performed using SPSS version 26.0. Quantitative data were expressed as mean + standard deviation
(¢s) and analyzed using #-tests. Categorical data were expressed as percentages (%) and analyzed using chi-square ()
tests. A P value of <0.05 was considered statistically significant.

Results

Comparison of Clinical Characteristics of Neonatal Enterovirus Infections

As shown in Table 1, compared with the mild infection group, neonates in the severe infection group had a lower
gestational age at birth and a higher proportion of preterm births (P < 0.05). There were no significant differences
between the two groups in terms of gender or birth weight (P > 0.05).

Infants in the severe infection group had an earlier onset of illness and a higher incidence of rash, respiratory
symptoms, and sepsis-like manifestations such as reduced feeding, crying, and movement (P < 0.05). However, there was
no significant difference in the incidence of vomiting and diarrhea between the two groups (P > 0.05).

The incidence of pneumonia, myocarditis, necrotizing hepatitis, and disseminated intravascular coagulation (DIC)
was significantly higher in the severe infection group compared to the mild infection group (P < 0.05). The mortality rate
in the severe infection group was 54.55%, which was significantly higher than that in the mild infection group (P < 0.05).

Comparison of Laboratory Tests Between the Mild Infection Group and the Severe

Infection Group
For high-sensitivity C-reactive protein (hs-CRP) > 20 mg/L, 11 cases (7.38%) were observed in the mild infection group,
while no cases (0%) were found in the severe infection group, with a statistically significant difference (P = 0.044).

Table | Comparison of Clinical Characteristics of Neonatal Enterovirus Infections

Variable Mild Infection Severe Infection | t/y? Value | P value | Effect Size
Group (n = 149) | Group (n = 44) (Cohen’s d)
General Information
Gender (Male / Female, cases) 86 /63 3717 10.537 0.009 N/A
Birth Weight (x £ s, kg) 321 £0.53 297 £ 0.48 2.574 0.011 0.46
Gestational Age (X * 5, weeks) 38.50 = 1.70 36.61 +2.60 5.115 0.001 0.97
Preterm / Full-term (cases) 14/ 135 7137 20.985 0.001 N/A
Clinical Manifestations [cases (%)]
Onset Age <7 days 20 (13.4) 34 (77.3) 60.267 0.001 N/A
Fever 127 (85.23) 20 (45.45) 22911 0.001 N/A
Reduced Feeding, Crying, and Movement | 51 (34.23) 30 (68.18) 17.132 0.001 N/A
Rash 33 (22.15) 37 (84.09) 54.157 0.001 N/A
Vomiting, Diarrhea 39 (26.17) 10 (22.73) 0.095 0.763 N/A
Respiratory Symptoms 26 (17.45) 27 (61.36) 28.983 0.001 N/A
Complications [cases (%)]
Necrotizing Hepatitis 6 (4.03) 31 (70.45) 0.497 0.484 N/A
Heart Failure 3 (2.01) 24 (54.54) 27.154 0.001 N/A
Renal Failure 3 (2.01) 14 (31.82) 58.692 0.001 N/A
Prognosis [cases (%)]
Mortality 0 (0) 24 (54.55) 23.452 0.001 N/A
Survival 149 (100) 20 (45.45) _ _ _
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For white blood cell count (WBC) > 15x10°/L, the incidence was higher in the severe infection group (22.73%)
compared to the mild infection group (10.74%), but the difference did not reach statistical significance (P = 0.071).

Thrombocytopenia (<100x10%/L) was a major characteristic of the severe infection group, occurring in 84.09% of
cases, whereas only 2.68% of cases in the mild infection group showed this condition, with an extremely significant
difference (P < 0.001).

For prothrombin time (PT) prolongation > 30s, the incidence was 84.09% in the severe infection group, significantly
higher than 2.01% in the mild infection group (P < 0.001).

The incidence of elevated CK-MB (>48 U/L) was 54.55% in the severe infection group, far exceeding 10.74% in the
mild infection group, with a significant difference (P < 0.001).

Finally, ALT > 40 U/L was observed in 68.18% of cases in the severe infection group, compared to only 5.37% in the
mild infection group, with a significant difference (P < 0.001).

These results suggest that the severe infection group exhibited significant abnormalities in multiple laboratory
parameters, particularly in thrombocytopenia, PT prolongation, CK-MB elevation, and ALT elevation, indicating
a more severe disease condition. See Table 2 for details.

Comparison of Treatment Methods, Complications, and Outcomes

The mild infection group primarily received non-invasive treatment, such as physical cooling and oral rehydration. Only
2 cases (1.4%) progressed to severe infection and required escalation to intensive care treatment. Compared to the severe
infection group, the mild infection group did not require respiratory support, vasoactive drugs, or blood purification, and
antibiotic selection was more conservative (ceftriaxone vs broad-spectrum combination antibiotics).

Regarding complications, the mild infection group mainly exhibited self-limiting symptoms (eg, diarrhea, rash)
without leading to organ failure. In contrast, core complications of the severe infection group (MODS, necrotizing
hepatitis) developed in only 1.4% of patients in the mild infection group, highlighting the importance of early
identification and intervention in reducing the risk of disease progression.

In terms of clinical outcomes, the survival rate in the mild infection group was 100%, whereas only 45% of patients in
the severe infection group survived, demonstrating the extremely high mortality rate associated with severe infection.
Additionally, the incidence of long-term sequelae was very low in the mild infection group (only 2 cases with mild motor
impairment), whereas 50% of survivors in the severe infection group required long-term neurological rehabilitation. See
Tables 3 and 4.

Discussion

Neonatal enterovirus (EV) infection is a significant threat to neonatal health, with highly heterogeneous clinical manifestations.
While mild cases are self-limiting, severe cases can rapidly progress to multiple organ dysfunction syndrome (MODS) with
a high mortality rate. This study retrospectively analyzed 193 cases of neonatal EV infection, identifying risk factors, pathological
features, and prognostic differences in severe infections, providing valuable insights for early identification of high-risk neonates.

Table 2 Comparison of Laboratory Tests Between the Mild Infection Group and the Severe
Infection Group

Parameter Mild Infection Severe Infection | ¥* P
Group (n = 149) | Group (n = 44)

hs-CRP > 20 mg/L 11 (7.38%) 0 (0%) 2.797 0.044
WBC > 15x10°/L 16 (10.74%) 10 (22.73%) 3.244 0.071
Thrombocytopenia (<100x10°/L) | 4 (2.68%) 37 (84.09%) 103.33 <0.001
PT prolongation > 30s 3 (2.01%) 37 (84.09%) 105.632 | <0.001
CK-MB > 48 U/L 16 (10.74%) 24 (54.55%) 29.354 <0.001
ALT > 40 U/L 8 (5.37%) 30 (68.18%) 43.544 <0.001
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Table 3 Treatment Methods, Complications, and Clinical Outcomes in the Mild Infection Group (n=149)

Fever (>38.5°C)

Diarrhea

Rash

Mild Hepatitis (ALT 50100 U/L)

Progression to Severe Infection

96 (64.4%)

72 (48.3%)

35 (23.5%)

8 (5.4%)

2 (1.3%)

(400 mg/kg/day), nutritional support (enteral/
parenteral), ceftriaxone (50 mg/kg/day)
Physical cooling (cooling blanket/warm water
sponge bath)

Oral rehydration salts, probiotics for gut
microbiota regulation

Topical calamine lotion, antihistamines
(loratadine 0.1 mg/kg/day)

Hepatoprotective therapy

(glutathione 10 mg/kg/day)

Escalated to intensive care treatment (NICU
admission, mechanical ventilation, vasopressor

support)

Condition Number | Treatment Received Final Outcome
of Cases
Mild Infection (Overall) 149 Physical cooling, intravenous immunoglobulin 149 cases survived (100%), no fatalities; 8

cases (5.4%) developed transient liver
function abnormalities (ALT <100 U/L)
Temperature controlled within 48 hours, no
need for antipyretic drugs

Symptoms resolved within 3-5 days, no
dehydration or electrolyte imbalance

Rash subsided within 7 days, no secondary
infection

Liver function normalized within 2 weeks

2 cases survived (mild motor impairment)

Table 4 Complications, Treatment, and Clinical Outcomes in the Severe Infection Group (n=44)

Supportive
Treatment

Prognosis

Heart Failure
Renal Failure
Invasive Mechanical
Ventilation
Non-Invasive

Ventilation

Blood Product

Transfusion

Albumin Therapy

Survivors with

Neurological

Sequelae

24 (54.55%)

14 (31.82%)

37 (84.09%)

7 (15.91%)

37 (84.09%)

20 (45.45%)

7 (15.91%)

(Furosemide), fluid intake restriction

synchronized sedation (Midazolam)

Albumin (lg/kg/day)

Neurological rehabilitation

Continuous vasoactive drug infusion, diuretics

CRRT (5 cases), ECMO combined with CRRT (4 cases)

Ventilator parameter adjustment (PEEP 5-10 cmH,0),

High-flow nasal cannula oxygen therapy (HFNC)

Red blood cells (10-15 mL/kg), platelets (1U/kg)

(motor training, cognitive intervention)

Category Condition Cases Core Treatment Measures Final Outcome
Major Multiple Organ 44 Broad-spectrum antibiotic combination (Meropenem + 24 deaths (54.55%), 20
Complications | Dysfunction Vancomycin), immunoglobulin (1g/kg/day), mechanical survivors (45.45%)
Syndrome (MODS) ventilation, vasoactive drugs (Dopamine/Epinephrine)
Necrotizing 31 (70.45%) Albumin infusion (lg/kg/day), hepatoprotective treatment 22 deaths (70.97%), 9
Hepatitis (N-acetylcysteine), restrictive fluid management survivors (29.03%)

17 deaths (70.83%), 7
survivors (29.17%)

8 deaths (57.14%), 6
survivors (42.86%)
Applied in all MODS
patients

3 cases eventually
escalated to invasive
ventilation
Post-transfusion Hb
maintained >80 g/L, PLT
>50%10°/L

Mainly for
hypoalbuminemia (serum
albumin <25 g/L)
Requires long-term

follow-up (median

follow-up: 12 months)

The study found that the average gestational age in the severe infection group (36.61 weeks) was significantly lower

than in the mild infection group (38.50 weeks), with a higher proportion of preterm infants (15.9% vs 9.4%), consistent

with the findings of Nouwen et al,'* who reported that “for each week of gestational age reduction, the risk of severe EV

infection increases by 1.3 times.” Preterm infants have an immature immune system, with defects in both innate immune

responses (eg, interferon secretion capacity) and adaptive immunity (T-cell function),'* leading to delayed viral clearance
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and increased susceptibility to systemic dissemination. Notably, 77.3% of severe cases presented within the first seven
days of life, suggesting that perinatal vertical transmission or nosocomial infection may be the primary route of spread.

Davila-Calderon et al'*

found through maternal-neonatal paired sequencing that EV can be transmitted via the placenta
or birth canal, and neonates with vertical transmission are more likely to develop liver failure (OR = 4.2), which
corresponds with the 70.45% incidence of necrotizing hepatitis observed in the severe group in this study.

Additionally, laboratory analysis showed that 84.09% of the severe group had thrombocytopenia (<100x10°/L), accom-
panied by prolonged PT (84.09%) and a high incidence of DIC (31.82%). This phenomenon may be related to EV’s direct
attack on megakaryocytes and liver sinusoidal endothelial cells. Wu et al'®> demonstrated in vitro that EV-A71 downregulates
thrombopoietin receptor expression in megakaryocytes, inhibiting platelet production. Meanwhile, liver damage leads to
decreased synthesis of coagulation factors (eg, II, VII, IX, X), forming a “dual-hit” effect. Interestingly, in this study, the
proportion of patients with hs-CRP >20 mg/L was lower in the severe group than in the mild group (0% vs 7.38%). This
finding aligns with the mechanism proposed by Harvala et al,'® suggesting that severe EV infection may suppress the IL-6
pathway, leading to an attenuated CRP response, which implies that CRP alone is not a reliable severity marker.

The proportion of severe cases with elevated CK-MB reached 54.55%, and 54.54% developed heart failure. EV invades
myocardial cells via the SCARB2 receptor,'” triggering mitochondrial apoptosis. Animal models have shown that EV infection
leads to a tenfold upregulation of TNF-a expression in myocardial cells, inducing contractile protein degradation and calcium
dysregulation,'® which explains why 84.09% of severe cases required vasoactive drugs (dopamine/epinephrine). Additionally,
68.18% of severe cases had elevated ALT, with 70.45% developing necrotizing hepatitis. Autopsy studies have demonstrated that
EV infection results in extensive eosinophilic necrosis and CD8+ T-cell infiltration in liver tissues,”® indicating that both direct
viral cytopathic effects and cellular immune responses contribute to the pathology. In this study, nine surviving cases showed
liver enzyme recovery after treatment with N-acetylcysteine, likely due to its ability to inhibit the NF-kB pathway and reduce
oxidative stress damage.'® Although this study did not include specific encephalitis markers, 50% of the 20 surviving severe
cases required neurological rehabilitation, suggesting that EV may cause subclinical neurological damage by disrupting the

blood-brain barrier. Randolph et al*’

found that EV68 infection upregulates matrix metalloproteinase-9 (MMP-9), which
degrades the tight junction protein ZO-1, potentially explaining the delayed onset of motor impairments.

This study showed that mechanical ventilation (84.09%) and blood purification (20.45%) were significantly more
common in the severe group, yet the mortality rate remained 54.55%. This finding is consistent with the multicenter
study by Ikuse et al,”! which reported a mortality rate of 52.8%, highlighting the limitations of current supportive
treatments. In recent years, the antiviral drug Pocapavir has demonstrated the ability to reduce viral loads by 2.5 log in
Phase I clinical trials,?” but its safety in neonates remains unverified. Regarding coagulation dysfunction, this study set
the platelet transfusion threshold at <50x10°/L, but recent guidelines recommend maintaining PLT >80x10°/L in cases of
concurrent DIC,>* which may be an area for future improvement in prognosis.

This study has several limitations: (1) The single-center retrospective design may introduce selection bias. (2) Viral
genotyping was not performed, despite different serotypes (eg, CV-A6, EV-A71) exhibiting varying pathogenicity. (3)
The study lacks data on cytokine profiles and other mechanistic investigations. Future research should conduct multi-
center prospective cohort studies incorporating metagenomic sequencing and immunological profiling to establish early
warning models. Additionally, maternal vaccination (eg, EV-A71 vaccine) as a preventive measure against vertical
transmission warrants further investigation.

Conclusion

Severe neonatal EV infection is closely associated with preterm birth and perinatal infection, characterized by thrombo-
cytopenia, coagulation dysfunction, and multiple organ damage. Clinicians should enhance early monitoring of high-risk
neonates, particularly preterm infants, and promptly initiate intensive care for those developing rashes or respiratory
distress with a rapid decline in platelet counts within the first seven days of life. Further exploration of targeted antiviral
therapies and immunomodulatory strategies is warranted.

Data Sharing Statement
All data generated or analysed during this study are included in this published article.
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