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Abstract
Introduction
Data are scarce on the hematological and biochemical changes caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) in neonates. This study aimed to compare hematological and
biochemical parameters in SARS-CoV-2-positive neonates with healthy neonates born to mothers diagnosed
with coronavirus disease 2019 (COVID-19) and assess disease severity in both groups.

Methodology 
This prospective observational study was conducted at a COVID-19 hospital at Kalinga Institute of Medical
Sciences, Bhubaneswar, Odisha, India, from May 1 to November 30, 2020. Forty-eight babies, including 39
inborn and nine outborn, were enrolled in the study after their parents provided written informed consent.
Neonates were diagnosed with COVID-19 via nasopharyngeal real-time reverse transcription-polymerase
chain reaction testing. The hematological and biochemical parameters of these 48 neonates were recorded
and analyzed.

Results 
SARS-CoV-2-infected neonates had lower hemoglobin, neutrophil to lymphocyte ratio, total white blood cell
count, and absolute neutrophil count compared to noninfected babies (p<0.05). All SARS-CoV-2-infected
neonates had serum transaminase levels and renal function tests within reference ranges. We saw no
significant differences in hematological and biochemical parameters among asymptomatic SARS-CoV-2-
infected and noninfected neonates. 

Conclusions
Hematological and biochemical parameters between asymptomatic SARS-CoV-2-infected and non-infected
neonates were similar. The blood count abnormalities found in SARS-CoV-2-infected neonates could be due
to other associated neonatal comorbidities. According to our results, asymptomatic SARS-CoV-2-infected
newborns need close monitoring rather than a battery of investigation.
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Introduction
The ongoing coronavirus disease 2019 (COVID-19) pandemic caused by infection with the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) has led to 491 million cases and 6.17 million deaths as of
March, 2022 [1]. SARS-CoV-2 infects patients of all ages, including vulnerable groups like newborns and
patients with advanced age. Symptomatic neonates most commonly present with respiratory distress, with
fever and feeding intolerance. Data on the impact of SARS-CoV-2 infection in neonates are limited, and data
are scarce on neonatal clinical presentations to allow clinicians to diagnose without hematological and
biochemical parameters. This makes preventative interventions like isolation and treatments like early
initiation of feeding, need for O2, and to start respiratory support or not, challenging for neonates. While

COVID-19 causes severe manifestation in adults with comorbidities, most children and neonates with
COVID-19 have good outcomes [2,3]. A SARS-CoV-2-induced cytokine storm may result in marked
lymphocytic apoptosis leading to lymphopenia and leukocytosis in adults, but this process is rare in children
[4,5]. As of now, data on hematological parameters in COVID-19-positive neonates and their level of disease
severity are scarce. Therefore, this study aimed to evaluate the hematological and biochemical parameters in
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COVID-19-positive neonates and compare them with baseline hematology parameters of COVID-19-
negative neonates born to COVID-19-positive mothers.

Materials And Methods
This prospective observational study was conducted at a COVID-19 hospital at Kalinga Institute of Medical
Sciences (KIMS), Bhubaneswar, Odisha, from May 1 to November 30, 2020. Forty-eight babies, including 39
inborn and nine outborn, were enrolled after their parents provided written consent. All babies born out of
SARS-CoV-2-positive mothers and referred to this COVID-19 hospital peripheral hospitals during the study
period were enrolled. According to the 2020 Indian Council of Medical Research (ICMR) guidelines, mothers
were considered SARS-CoV-2 positive if delivery occurred within 10 days of detection of the virus. Single
nasopharyngeal (NP) swabs were used for diagnosis by real-time reverse-transcriptase polymerase chain
reaction (RT-PCR) as per the ICMR guidelines [2]. Within 24 hours of delivery, all babies born to COVID-19-
positive mothers underwent NP swab and RT-PCR tests. We collected blood for complete blood count (CBC)
and C reactive protein (CRP) values 12 hours after birth. At 48 hours after birth, we measured liver function
test (LFT), renal function tests (RFT), serum electrolytes, calcium, coagulation profile (prothrombin time and
activated partial thromboplastin time), and thyroid-stimulating hormone (TSH) for thyroid function
screening. CBC evaluation was conducted using a hematology analyzer (DXH-800; Beckman Coulter,
Indianapolis, IN, USA). LFT, RFT, electrolytes, and CRP were measured using a VITROS 5600 (OrthoClinical
Diagnostics, Raritan, NJ, USA) and a DXC 700 AU clinical chemistry analyzer (Beckman Coulter). We used a
Sysmex Automated Blood Coagulation Analyzer CA-500 (Sysmex Corp., Kobe, Hyogo, Japan) and a
Trombochord S analyzer to measure the coagulation profile. We used Manroe’s chart for absolute neutrophil
count (ANC) for term neonates and Mourinho's chart for ANC in very low birth weight babies.

Asymptomatic neonates were kept with their mothers unless the mother was critically sick. Asymptomatic
neonates were allowed to continue breastfeeding as per standard protocols [6]. We collected demographic
data, epidemiological features, and clinical presentations from case sheets.

Statistical analysis
We reported descriptive statistics. The laboratory parameters of SARS-CoV-2-positive
symptomatic/asymptomatic and negative neonates were compared. We used IBM SPSS Statistics for
Windows, Version 20.0 (IBM Corp., Armonk, NY, USA) to analyze the results. We considered p<0.05 as
statistically significant. The KIMS Research and Development committee approved the study (KIMS/RD-
48/2020/09).

Results
Forty-eight neonates were included in the study. Of 39 neonates delivered in the COVID-19 hospital, three
(7.6%) were COVID-19 positive. Nine outborn neonates with COVID-19 were admitted to the COVID-19
neonatal intensive care unit. Among the 12 neonates with COVID-19, eight had no symptoms, one had
severe hypoxic-ischemic encephalopathy (HIE), and three had blood culture positive sepsis (one of whom
died due to sepsis with disseminated intravascular coagulation). Of 36 SARS-CoV-2-negative neonates, four
were symptomatic (three with HIE, one with blood culture positive sepsis). The demographic profile of all
neonates is presented in Table 1.

2022 Panda et al. Cureus 14(4): e23859. DOI 10.7759/cureus.23859 2 of 7



Parameters SARS-CoV-2-Positive, n (%)a SARS-CoV-2-Negative, n (%)b Total Percentage

Low birth weight 5 (41.6) 11 (30.5) 33.3%

1.5-2.5 kg 2 (16.6) 8 (66.6) 20.83%

1-1.5 kg 1 (8.3) 3 (8.3) 8.3%

<1 kg 2 (16.6) 0 4.1%

Term 8 (66.6) 30 (83.3) 79.1%

Preterm (<37 weeks) 4 (33.3) 6 (16.7) 20.82%

Late preterm (34-36+6) weeks 2 (16.6) 3 (8.3) 10.4%

Very preterm (28–33+6) weeks 2 (16.6) 2 (5.50) 8.3%

Extreme preterm (<28 weeks) weeks 0 1 (2.7) 2%

Male 10 (83.3) 15 (41.6) 52.5%

Female 2 (16.7) 21 (58.4) 47.5%

Vaginal delivery 4 (33.3) 13 (36.1) 35.4%

Cesarean delivery 8 (66.6) 23 (63.9) 64.9%

Death 1 (8.3) 0 2%

TABLE 1: Demographic characteristics of neonates (n=48) born from COVID-19-positive mothers
a Mean birth weight: 2.31 ± 0.862 kg; mean gestation: 36.06 ± 3.16 weeks

b Mean birth weight: 2.56 ± 0.708 kg.; mean gestation: 37.41 ± 3.017 weeks.

Abbreviations: COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2

Among SARS-CoV-2-positive neonates, two (16.6%) had anemia (i.e., hemoglobin <13g/dL), one (8.3%) had
leukocytosis, and one neonate (8.3%) had leucopenia, thrombocytopenia, and blood culture-positive sepsis.
Of the two anemic newborns, one was very preterm (29 weeks) with very low birth weight (1100 g), neonatal
sepsis, and grade 1 intraventricular hemorrhage. The other was a term neonate with mild anemia
(hemoglobin 12.8 g/dL). Two SARS-CoV-2-positive symptomatic (blood culture-positive sepsis) neonates
had received fresh frozen plasma for coagulopathy.

In the subgroup analysis of the asymptomatic SARS-CoV-2-positive neonates, none had an abnormal total
leukocyte count (TLC), ANC, total platelet count, and absolute lymphocyte count. However, hemoglobin,
TLC, ANC, and neutrophil to lymphocyte ratio (NLR) were significantly lower in neonates infected with
SARS-CoV-2 (p<0.05) (Table 2). The CBC and coagulation profiles of asymptomatic neonates regardless of
SARS-CoV-2 infection had no significant differences (Table 3).
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Parameters SARS-CoV-2 Positive, Mean ± SD SARS-CoV-2 Negative, Mean ± SD P-Value

Hb (g/dl) 15.14 ± 2.53 17.26 ± 3.07 0.036

PCV (%) 47.2 ± 8.32 52.81 ± 8.62 0.055

TLC (cells/Cumm) 12695.83 ± 8780.25 18400 ± 7038.58 0.008

ANC (cells/Cumm) 7459.41 ± 7083.93 12387.2 ± 5816.19 0.004

ALC (cells/Cumm) 4020.62 ± 2534.32 4003.4 ± 1339.24 0.625

NLR 2.22 ± 1.95 3.36 ± 1.93 0.027

TPC (cells/Cumm) 2.46 ± 0.83 2.14 ± 0.60 0.211

PT (seconds) 24.24 ± 21.48 18.11 ± 4.75 0.751

APTT (seconds) 52.39 ± 31.35 37.07 ± 6.18 0.006

TABLE 2: Comparison of hematological parameters of SARS-CoV-2 positive (n=12) and negative
(n=36) neonates
Abbreviations: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; Hb, hemoglobin; PCV, packed cell volume; TLC, total leukocyte count;
ANC, absolute neutrophil count; ALC, absolute lymphocyte count; NLR, neutrophil-lymphocyte ratio; TPC, total platelet count; PT, prothrombin time; APTT,
activated partial thromboplastin time: Cumm, cubic millimeter

Parameters SARS-CoV-2-Positive, Mean ± SD SARS-CoV-2-Negative, Mean ± SD P-Value

Hb (g/dl) 15.175 ± 1.973 17.321 ± 2.941 0.05

PCV (%) 47.75 ± 6.95 52.98 ± 8.23 0.10

TLC (cells/Cumm) 15862.5 ± 8992.3 17287.5 ± 5500.07 0.28

ANC (cells/Cumm) 9448.62 ± 7848.62 11314.53 ± 4246.33 0.13

ALC (cells/Cumm) 4855.5 ± 2479.03 4045.37 ± 1349.87 0.55

NLR 2.192 ± 1.62 3.02 ± 1.45 0.16

TPC (cells/Cumm) 2.7 ± 0.777 2.13 ± 0.63 0.07

PT (seconds) 15.15 ± 3.81 18.19 ± 4.61 0.62

APTT (seconds) 35 ± 10.3 37.06 ± 5.96 0.45

TABLE 3: Comparison of hematological parameters of asymptomatic SARS-CoV-2 positive (n=8)
and negative (n=32) neonates
Abbreviations: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; Hb, hemoglobin; PCV, packed cell volume; TLC, total leukocyte count;
ANC, absolute neutrophil count; ALC, absolute lymphocyte count; NLR, neutrophil-lymphocyte ratio; TPC, total platelet count; PT, prothrombin time; APTT,
activated partial thromboplastin time; Cumm, cubic millimeter

All SARS-CoV-2-infected newborns had serum transaminase levels and renal function tests within reference
ranges. Two symptomatic SARS-CoV-2-positive newborns had hyponatremia (<130 meq/L), associated with
blood culture-positive septic shock. One neonate had early-onset hypocalcemia associated with respiratory
distress. All SARS-CoV-2 positive neonates had TSH levels within the reference range. There was no
significant difference in CRP, LFT, RFT, serum electrolytes, and TSH between SARS-CoV-2 positive and
negative neonates (Table 4). Moreover, there were no significant differences in CRP, LFT, RFT, serum
electrolyte, and serum TSH function between asymptomatic SARS-CoV-2-positive neonates and healthy
neonates.

2022 Panda et al. Cureus 14(4): e23859. DOI 10.7759/cureus.23859 4 of 7



Parameters SARS-CoV-2-Positive, Mean ± SDa SARS-CoV-2-Negative, Mean ± SDb P-Value

Mean CRP (mg/dl) 19.09 ± 28.65 9.83 ± 11.35 0.64

Urea (mg/dL) 23.5 ± 10.42 26.9 ± 11.6 0.431

Creatinine (mg/dL) 0.72 ± 0.24 0.75 ± 0.36 0.784

Bilirubin (Total) in mg/dL 8.14 ± 4.54 9.29 ± 4.39 0.567

AST (units/L.) 38.58 ± 7.78 51.44 ± 87.95 0.61

ALT (units/L.) 29.4 ± 6.97 40.16 ± 30.65 0.237

Sodium (mEq/L) 134.9 ± 6.03 136.5 ± 6.37 0.45

Potassium (mEq/L) 4.59 ± 0.74 4.5 ± 0.76 0.79

Calcium (mg/dL) 8.84 ± 1.11 8.35 ± 1.21 0.22

TSH (ng/dL) 4.28 ± 2.53 5.53 ± 4.61 0.305

TABLE 4: Biochemical parameters of all neonates (n=48).
a Positive CRP (>10 mg/dl): n=4 (33%)

b Positive CRP (>10 mg/dl): n=9 (25%), p=0.71.

Abbreviations: CRP, C-reactive protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase; TSH, thyroid stimulating hormone; SARS-CoV-
2, severe acute respiratory syndrome coronavirus 2

Discussion
Our study focuses on different aspects of hematological and biochemical parameters in SARS-CoV-2-
positive and -negative neonates born to COVID-19-positive mothers. TLC, ANC, and NLR were significantly
lower in the SARS-CoV-2-positive newborns than in healthy controls (p<0.05). However, lower TLC and ANC
counts among SARS-CoV-2-positive symptomatic newborns may be due to neonatal comorbidities.
Moreover, the hematological and biochemical parameters were similar regardless of SARS-CoV-2 infection
status among newborns. Therefore, investigation and treatment should be used judiciously in a resource-
limited setting.

SARS-CoV-2 infection represents a new lesson in medical science. The immunological response of neonates
toward a SARS-CoV-2 infection is still poorly understood. The hematological manifestation of SARS-CoV-2
infection among children differs from adult patients in that neonates and pediatric patients are less
symptomatic [7]. Due to overlapping clinical signs and symptoms with bacterial sepsis, an isolated SARS-
CoV-2 infection is challenging to identify clinically during the early neonatal period. Of 12 SARS-CoV-2-
positive newborns, we found that 33% had sepsis or HIE, but the literature does not describe the etiology of
morbidities in SARS-CoV-2-positive neonates. In this study, three of the four symptomatic SARS-CoV-2-
positive neonates had sepsis, and three of the SARS-CoV-2-negative neonates had HIE. Zeng et al. reported
that among 33 neonates delivered by COVID-19-positive mothers, three had a SARS-CoV-2 infection. They
indicated the symptoms were more related to prematurity than SARS-CoV-2. They observed leukocytosis
and lymphocytopenia in a sick neonate [8]. During the early neonatal period, the blood count is influenced
by many maternal and neonatal conditions, such as the presence of hypoglycemia, seizure, excess crying,
infection, and metabolic conditions [9]. In a systematic review of 37 studies, among 302 neonates delivered
to COVID-19-positive mothers, five babies had a complicated course, of which two neonates were SARS-
CoV-2 infected [10]. Most neonates delivered to SARS-CoV-2-infected mothers are asymptomatic and need
close clinical monitoring [11-13].

A systematic review of SARS-CoV-2 suggests that infected neonates’ abnormal leukocyte count and
abnormal platelet count are found in 14% and 27% of cases, respectively [14]. In adult SARS-CoV-2-infected
symptomatic patients, thrombocytopenia (20% to 55%) and lymphopenia (69.6% to 100%) are the most
common abnormalities [15]. Leukopenia is the most common noted abnormality found in children, but
normal leukocyte counts are found in most of the neonatal cases. Lymphopenia is rare in children compared
to adults [16]. In a meta-analysis of 160 infants and neonates with COVID-19, the most common laboratory
findings in infants were lymphocytosis (61%) and lymphopenia (16%) [17]. In our study, SARS-CoV-2-
positive newborns had lower ANC and NLR than noninfected newborns, though similar effects were not
observed when comparing asymptomatic neonates. Recent studies from low-income countries revealed that
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septic neonates have higher NLR than non-septic neonates [18,19]. However, the lower NLR in the SARS-
CoV-2-infected newborns may be due to three septic neonates, compared to one septic neonate in the
noninfected neonates. The leucopenia and lower ANC in symptomatic SARS-CoV-2-positive neonates may
be explained by neonatal sepsis [20]. The trend of falling neutrophil counts in symptomatic SARS-CoV-2-
positive newborns is likely due to the associated comorbidities or augmenting effect of SARS-CoV-2
infection. In a meta-analysis of 176 SARS-CoV-2-positive neonates, 97 had clinical symptoms related to
SARS-CoV-2 infection, 14.4% had lymphopenia, 15.5% had elevated inflammatory markers (e.g., CRP and
procalcitonin), and 4% had elevated liver enzymes [21]. We found that asymptomatic SARS-CoV-2-infected
neonates had a normal CBC and had no significant difference in any hematological parameters than healthy
(i.e., asymptomatic and free of SARS-CoV-2) neonates.

In this study, the biomarker of hepatic or renal dysfunction was not elevated in SARS-CoV-2-infected
neonates. Multi-organ failure is less likely in neonatal SARS-CoV-2 infection, which may be more prevalent
in the adult population due to comorbidities and different patterns of angiotensin-converting enzyme 2
(ACE2) expression [22]. The lower expression of ACE2 in neonates may explain the better prognosis in this
population [23,24].

Neonates infected with SARS-CoV-2 had a high prevalence of prematurity (33.3%) and low birth weight
(41.6%) compared to SARS-CoV-2-negative neonates (16.6% and 30.5%, respectively). Most (64.5%) COVID-
19 mothers underwent cesarean section delivery.

Our study had a few important limitations. This is a single-center study with a small sample size. So,
significantly lower TLC, ANC, and NLR in the SARS-CoV-2-positive newborns could not be taken as markers
for severity or diagnosis purpose. Serial hematological and organ-specific biomarker changes were not
included in the data analysis. Besides, we had not taken the clinical and laboratory test parameters, COVID-
19 vaccine status, or COVID-19 antibody titre of COVID-19-positive mothers. Therefore, additional
metacentric observational studies with larger sample sizes are needed to analyze the impact of SARS-CoV-2
on hematological changes in neonates.

Conclusions
There is no significant difference in hematological and biochemical parameters between asymptomatic
SARS-CoV-2-infected and -noninfected neonates. The blood count abnormalities found in SARS-CoV-2-
infected neonates could be due to the overlapping effect of neonatal comorbidities. Asymptomatic SARS-
CoV-2-infected neonates need close monitoring rather than a battery of investigational tests.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Kalinga Institute of
Medical Sciences (KIMS) Research and Development issued approval 48/2020/09. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
The authors are thankful to the Kalinga Institute of Medical Sciences, KIIT University for its infrastructure as
well as the laboratory facilities. We are obliged to fellow colleagues for their insightful discussions and
advice. We are thankful to Dr Mirabai Das, MO, Kalinga Institute of Social Sciences, for her help in the
preparation of the manuscript.

References
1. COVID-19 Coronavirus Pandemic. (2021). Accessed: May 15, 2021:

https://www.worldometers.info/coronavirus/.
2. Anand P, Yadav A, Debata P, Bachani S, Gupta N, Gera R: Clinical profile, viral load, management and

outcome of neonates born to COVID 19 positive mothers: a tertiary care centre experience from India. Eur J
Pediatr. 2021, 180:547-59. 10.1007/s00431-020-03800-7

3. Ma X, Liu S, Chen L, Zhuang L, Zhang J, Xin Y: The clinical characteristics of pediatric inpatients with
SARS-CoV-2 infection: a meta-analysis and systematic review. J Med Virol. 2021, 93:234-40.
10.1002/jmv.26208

4. Terpos E, Ntanasis-Stathopoulos I, Elalamy I, et al.: Hematological findings and complications of COVID-
19. Am J Hematol. 2020, 95:834-47. 10.1002/ajh.25829

5. Liao YC, Liang WG, Chen FW, Hsu JH, Yang JJ, Chang MS: IL-19 induces production of IL-6 and TNF-alpha
and results in cell apoptosis through TNF-alpha. J Immunol. 2002, 169:4288-97.

2022 Panda et al. Cureus 14(4): e23859. DOI 10.7759/cureus.23859 6 of 7

https://www.worldometers.info/coronavirus/
https://www.worldometers.info/coronavirus/
https://dx.doi.org/10.1007/s00431-020-03800-7
https://dx.doi.org/10.1007/s00431-020-03800-7
https://dx.doi.org/10.1002/jmv.26208
https://dx.doi.org/10.1002/jmv.26208
https://dx.doi.org/10.1002/ajh.25829
https://dx.doi.org/10.1002/ajh.25829
https://dx.doi.org/10.4049/jimmunol.169.8.4288


10.4049/jimmunol.169.8.4288
6. Marín Gabriel MA, Reyne Vergeli M, Caserío Carbonero S, et al.: Maternal, perinatal and neonatal outcomes

with COVID- 19: a multicenter study of 242 pregnancies and their 248 infant newborns during their first
month of life. Pediatr Infect Dis J. 2020, 39:e393-7. 10.1097/INF.0000000000002902

7. Castagnoli R, Votto M, Licari A, et al.: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection in children and adolescents: a systematic review. JAMA Pediatr. 2020, 174:882-9.
10.1001/jamapediatrics.2020.1467

8. Zeng L, Xia S, Yuan W, Yan K, Xiao F, Shao J, Zhou W: Neonatal early-onset infection with SARS-CoV-2 in
33 neonates born to mothers with COVID-19 in Wuhan, China. JAMA Pediatr. 2020, 174:722-5.
10.1001/jamapediatrics.2020.0878

9. Christensen RD, Henry E, Jopling J, Wiedmeier SE: The CBC: reference ranges for neonates . Semin
Perinatol. 2009, 33:3-11. 10.1053/j.semperi.2008.10.010

10. Mirbeyk M, Saghazadeh A, Rezaei N: A systematic review of pregnant women with COVID-19 and their
neonates. Arch Gynecol Obstet. 2021, 304:5-38. 10.1007/s00404-021-06049-z

11. Shah B, Dande V, Rao S, Prabhu S, Bodhanwala M: Outcome of COVID-19 positive newborns presenting to a
tertiary care hospital. Indian Pediatr. 2021, 58:177-9. 10.1007/s13312-021-2136-3

12. Amaral WN, Moraes CL, Rodrigues AP, Noll M, Arruda JT, Mendonça CR: Maternal coronavirus infections
and neonates born to mothers with SARS-CoV- 2: a systematic review. Healthcare (Basel). 2020,
8:10.3390/healthcare8040511

13. Nayak MK, Panda SK, Panda SS, Rath S, Ghosh A, Mohakud NK: Neonatal outcomes of pregnant women with
COVID-19 in a developing country setup. Pediatr Neonatol. 2021, 62:499-505.
10.1016/j.pedneo.2021.05.004

14. Trevisanuto D, Cavallin F, Cavicchiolo ME, Borellini M, Calgaro S, Baraldi E: Coronavirus infection in
neonates: a systematic review. Arch Dis Child Fetal Neonatal Ed. 2021, 106:330-5. 10.1136/archdischild-
2020-319837

15. Yang M, Li CK, Li K, et al.: Hematological findings in SARS patients and possible mechanisms (review) . Int J
Mol Med. 2004, 14:311-5. 10.3892/ijmm.14.2.311

16. Kosmeri C, Koumpis E, Tsabouri S, Siomou E, Makis A: Hematological manifestations of SARS-CoV-2 in
children. Pediatr Blood Cancer. 2020, 67:e28745. 10.1002/pbc.28745

17. Raba AA, Abobaker A, Elgenaidi IS, Daoud A: Novel coronavirus infection (COVID-19) in children younger
than one year: a systematic review of symptoms, management and outcomes. Acta Paediatr. 2020,
109:1948-55. 10.1111/apa.15422

18. Panda SK, Nayak MK, Rath S, Das P: The utility of the neutrophil-lymphocyte ratio as an early diagnostic
marker in neonatal sepsis. Cureus. 2021, 13:e12891. 10.7759/cureus.12891

19. Sumitro KR, Utomo MT, Widodo AD: Neutrophil-to-lymphocyte ratio as an alternative marker of neonatal
sepsis in developing countries. Oman Med J. 2021, 36:e214. 10.5001/omj.2021.05

20. Newman TB, Puopolo KM, Wi S, Draper D, Escobar GJ: Interpreting complete blood counts soon after birth
in newborns at risk for sepsis. Pediatrics. 2010, 126:903-9. 10.1542/peds.2010-0935

21. Raschetti R, Vivanti AJ, Vauloup-Fellous C, Loi B, Benachi A, De Luca D: Synthesis and systematic review of
reported neonatal SARS-CoV-2 infections. Nat Commun. 2020, 11:5164. 10.1038/s41467-020-18982-9

22. Gupta A, Madhavan MV, Sehgal K, et al.: Extrapulmonary manifestations of COVID-19. Nat Med. 2020,
26:1017-32. 10.1038/s41591-020-0968-3

23. Brodin P: Why is COVID-19 so mild in children? . Acta Paediatr. 2020, 109:1082-3. 10.1111/apa.15271
24. Nayak M, Panda S, Pradhan JB, Mohakud NK: Coronavirus disease 2019 in neonates - what is known and

what needs to be known. Cureus. 2020, 12:e10171. 10.7759/cureus.10171

2022 Panda et al. Cureus 14(4): e23859. DOI 10.7759/cureus.23859 7 of 7

https://dx.doi.org/10.4049/jimmunol.169.8.4288
https://dx.doi.org/10.1097/INF.0000000000002902
https://dx.doi.org/10.1097/INF.0000000000002902
https://dx.doi.org/10.1001/jamapediatrics.2020.1467
https://dx.doi.org/10.1001/jamapediatrics.2020.1467
https://dx.doi.org/10.1001/jamapediatrics.2020.0878
https://dx.doi.org/10.1001/jamapediatrics.2020.0878
https://dx.doi.org/10.1053/j.semperi.2008.10.010
https://dx.doi.org/10.1053/j.semperi.2008.10.010
https://dx.doi.org/10.1007/s00404-021-06049-z
https://dx.doi.org/10.1007/s00404-021-06049-z
https://dx.doi.org/10.1007/s13312-021-2136-3
https://dx.doi.org/10.1007/s13312-021-2136-3
https://dx.doi.org/10.3390/healthcare8040511
https://dx.doi.org/10.3390/healthcare8040511
https://dx.doi.org/10.1016/j.pedneo.2021.05.004
https://dx.doi.org/10.1016/j.pedneo.2021.05.004
https://dx.doi.org/10.1136/archdischild-2020-319837
https://dx.doi.org/10.1136/archdischild-2020-319837
https://dx.doi.org/10.3892/ijmm.14.2.311
https://dx.doi.org/10.3892/ijmm.14.2.311
https://dx.doi.org/10.1002/pbc.28745
https://dx.doi.org/10.1002/pbc.28745
https://dx.doi.org/10.1111/apa.15422
https://dx.doi.org/10.1111/apa.15422
https://dx.doi.org/10.7759/cureus.12891
https://dx.doi.org/10.7759/cureus.12891
https://dx.doi.org/10.5001/omj.2021.05
https://dx.doi.org/10.5001/omj.2021.05
https://dx.doi.org/10.1542/peds.2010-0935
https://dx.doi.org/10.1542/peds.2010-0935
https://dx.doi.org/10.1038/s41467-020-18982-9
https://dx.doi.org/10.1038/s41467-020-18982-9
https://dx.doi.org/10.1038/s41591-020-0968-3
https://dx.doi.org/10.1038/s41591-020-0968-3
https://dx.doi.org/10.1111/apa.15271
https://dx.doi.org/10.1111/apa.15271
https://dx.doi.org/10.7759/cureus.10171
https://dx.doi.org/10.7759/cureus.10171

	Comparison of Hematological and Biochemical Parameters of SARS-CoV-2-Positive and -Negative Neonates of COVID-19 Mothers in a COVID-19 Hospital, Odisha State
	Abstract
	Introduction
	Methodology
	Results
	Conclusions

	Introduction
	Materials And Methods
	Statistical analysis

	Results
	TABLE 1: Demographic characteristics of neonates (n=48) born from COVID-19-positive mothers
	TABLE 2: Comparison of hematological parameters of SARS-CoV-2 positive (n=12) and negative (n=36) neonates
	TABLE 3: Comparison of hematological parameters of asymptomatic SARS-CoV-2 positive (n=8) and negative (n=32) neonates
	TABLE 4: Biochemical parameters of all neonates (n=48).

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


