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ABSTRACT

Background: Despite advances in neonatal care, early recognition of sepsis and its associated metabolic disturbances
remains challenging, particularly in vulnerable preterm neonates. Therefore, the purpose of this study was to investigate the
association between neonatal sepsis and the occurrence of hypoglycemia and hypothermia in preterm newborns. Aim of the
study: The aim of the study was to investigate the association between neonatal sepsis and the occurrence of hypoglycemia
and hypothermia in preterm neonates.

Methods: This observational, comparative study was conducted in the Department of Paediatrics and Neonatal at
Bashundhara Ad-din Medical College and Hospital, along with other private hospitals in Dhaka, Bangladesh, from June 2023
to May 2024. A total of 200 preterm neonates were included to investigate the association between neonatal sepsis,
hypoglycemia, and hypothermia. Neonatal sepsis was diagnosed based on clinical signs and laboratory confirmation.
Hypoglycemia was defined as blood glucose levels <45 mg/dL, and hypothermia was defined as a body temperature <36.5°C.
Data were analyzed using SPSS version 25.0, with statistical significance set at p<0.05.

Results: Preterm neonates with neonatal sepsis had significantly lower gestational age (34.1 weeks) and birth weight (2050
grams) compared to non-septic neonates (35.3 weeks, 2170 grams). Neonatal sepsis remained predominant, accounting for
62.5% of cases. Sepsis was strongly associated with hypoglycemia (44.4% vs. 17.2%) and hypothermia (52.8% vs. 21.9%)
among preterm neonates.

Conclusion: This study demonstrates a significant association between neonatal sepsis and the increased occurrence of
hypoglycemia and hypothermia in preterm newborns.

Keywords: Neonatal Sepsis, Hypoglycemia, Hypothermia, Preterm Neonates, Neonatal Sepsis

1. INTRODUCTION

Neonatal sepsis refers to the presence of bacterial growth in the blood or cerebrospinal fluid and remains a major cause of
morbidity and mortality in newborns [1-3]. It predominantly affects preterm and low birth weight neonates, with mortality
rates ranging from 11% to 16%, and cognitive impairments observed in 12% of survivors [4,5]. The occurrence of neonatal
sepsis (EONS) declines as gestational age advances, with a reported incidence of 10.96 per 1000 live births among preterm
neonates [6]. EONS is typically caused by vertical transmission of bacteria during delivery [7,8] and is associated with
various perinatal risk factors, including maternal group B streptococcal colonization, premature or prolonged rupture of
membranes, cesarean delivery, and chorioamnionitis [9]. Despite improvements in neonatal care, early detection of EONS
remains challenging, emphasizing the need for better diagnostic methods to reduce treatment delays and improve outcomes
[10].

Hypoglycemia is a prevalent metabolic concern in neonatal care [11], particularly among preterm and low birth weight
neonates [12,13]. Its prolonged effects on brain development, including both temporary and permanent structural
abnormalities, have been documented in both preterm and full-term neonates. However, the definition of hypoglycemia
remains inconsistent, as clinical thresholds for blood glucose levels vary widely across studies. Many clinicians consider
hypoglycemia to be a plasma glucose level of <40 to 45 mg/dL, but this lack of standardization has led to conflicting findings
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regarding its long-term neurodevelopmental impact [14,15]. Similarly, neonatal hypothermia, particularly in high-risk
preterm neonates, is another common issue. Defined as a body temperature below 36.0°C at SCABU/NICU admission,
hypothermia is associated with increased mortality and morbidity, including sepsis, intraventricular hemorrhage,
bronchopulmonary dysplasia, necrotizing enterocolitis, and retinopathy of prematurity [16—18]. Research indicates that
hypothermia during the neonatal period is linked to higher rates of SCABU/NICU admissions, respiratory support
requirements, and longer hospital stays [19].

Emerging evidence suggests a complex relationship between neonatal sepsis and metabolic disturbances, such as
hypoglycemia. The mechanisms behind sepsis-induced hypoglycemia include elevated metabolic rates, depleted glycogen
stores, increased peripheral glucose utilization, and metabolic effects mediated by bacterial endotoxins [20,21]. Neonatal
sepsis can also cause severe hemodynamic instability, presenting as cold shock, due to reduced cardiac output and increased
vascular resistance, or warm shock, characterized by increased cardiac output and vascular dilation [22]. These circulatory
changes further worsen neonatal morbidity. Additionally, both hypothermia and sepsis are inversely related to major neonatal
complications like intraventricular hemorrhage and late-onset sepsis. Considering the interconnected nature of these factors,
it is essential to explore the combined impact of hypoglycemia, hypothermia, and sepsis to better understand their roles in
neonatal outcomes and enhance management strategies for affected neonates.

Despite improvements in neonatal care, promptly identifying neonatal sepsis and related metabolic disturbances remains
difficult, especially among preterm neonates who are naturally at higher risk. Although hypoglycemia and hypothermia are
frequently observed in this group, their connection to neonatal sepsis has not been thoroughly explored, and existing data are
often inconclusive. Gaining clearer insight into these relationships is crucial for enabling earlier interventions and optimizing
neonatal outcomes. Therefore, the purpose of this study was to investigate the association between neonatal sepsis and the
occurrence of hypoglycemia and hypothermia in preterm neonates.

Objective

e The aim of the study was to investigate the association between neonatal sepsis and the occurrence of hypoglycemia
and hypothermia in preterm neonates.

2. METHODOLOGY & MATERIALS

This observational, comparative study was conducted in the Department of Paediatrics and Neonatal at Bashundhara Ad-din
Medical College and Hospital and other private hospitals in Dhaka, Bangladesh, between June 2023 and May 2024. A total
of 200 preterm neonates were included in the study, selected based on specific inclusion criteria to investigate the association
between neonatal sepsis and the occurrence of hypoglycemia and hypothermia in preterm neonates.

Inclusion Criteria

e Preterm neonates with a gestational age <36 weeks

e  Birth weight < 2200 grams

o Neonates diagnosed with neonatal sepsis (Sepsis Group) or without sepsis (Non-Sepsis Group)
Exclusion Criteria

e  Full-term neonates

o Neonates with major congenital anomalies

e Neonates with RDS or congenital heart disease

Informed consent was acquired from the parents of all included neonates. Baseline characteristics, including gestational age,
birth weight, sex, and Apgar scores at 1 and 5 minutes, were recorded for all preterm neonates. Sepsis was diagnosed based
on clinical signs and laboratory confirmation of infection. Hypoglycemia was defined as blood glucose levels <45 mg/dL,
and hypothermia was defined as a body temperature <36.5°C. Data were analyzed using SPSS version 25.0, with continuous
variables presented as mean +* standard deviation (SD) and categorical variables as frequencies and percentages. The
difference between the groups was assessed using the Student’s t-test for continuous variables and the chi-square test for
categorical variables, with a p-value of <0.05 considered statistically significant.
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3. RESULTS

Table 1: Baseline Characteristics of Preterm Neonates in the Sepsis and Non-Sepsis Groups

Variable Sepsls  Group | Non-Sepsis Group | gy
Gestational Age (weeks) 34.1(0.6) 35.3(0.5) 0.001
Birth Weight (grams) 2050 (120) 2170 (110) 0.001
Male 38 (52.8%) 64 (50.0%) 0.720
Apgar Score at 1 Minute 4 (1.5) 6 (1.2) 0.002
Apgar Score at 5 Minutes 7 (1.0) 8(0.8) 0.004

The mean gestational age was significantly lower in the sepsis group (34.1 + 0.6 weeks) compared to the non-sepsis group
(35.3 £ 0.5 weeks) (p = 0.001). Similarly, the mean birth weight was lower in the sepsis group (2050 £ 120 grams) than in
the non-sepsis group (2170 £ 110 grams) (p = 0.001). The proportion of male neonates was comparable between the two
groups, with 52.8% in the sepsis group and 50.0% in the non-sepsis group (p = 0.720). The mean Apgar score at 1 minute
was significantly lower in the sepsis group (4.0 £ 1.5) than in the non-sepsis group (6.0 £ 1.2) (p = 0.002), and at 5 minutes,
the score remained lower in the sepsis group (7.0 = 1.0) compared to the non-sepsis group (8.0 = 0.8) (p = 0.004).

Table 2: Association Between Sepsis and Hypoglycemia in Preterm Neonates (n=200)

Non-Sepsis Group (n =
128)

22 (17.2%)
106 (82.8%)

Hypoglycemia Status Sepsis Group (n=72) p-value

Hypoglycemia 32 (44.4%)

40 (55.6%)

<0.001

No Hypoglycemia

Table 2 presents the association between neonatal sepsis and hypoglycemia among preterm neonates. In the Sepsis Group (n
=72), 44.4% (32 neonates) were diagnosed with hypoglycemia, compared to 17.2% (22 neonates) in the Non-Sepsis Group
(n = 128). The difference between the two groups is statistically significant with a p-value of <0.001, suggesting a strong
association between neonatal sepsis and the occurrence of hypoglycemia in preterm neonates.

Table 3: Association Between Sepsis and Hypothermia in Preterm Neonates (n=200)

Hypothermia Status

Sepsis Group (n =72)

Non-Sepsis Group (n = 128)

p-value

Hypothermia

38 (52.8%)

28 (21.9%)

<0.001

No Hypothermia

34 (47.2%)

100 (78.1%)

Table 3 shows the distribution of hypothermia among preterm neonates with and without sepsis. Among the sepsis group
(n=72), 38 neonates (52.8%) experienced hypothermia, compared to 28 neonates (21.9%) in the non-sepsis group (n=128).
The difference was statistically significant (p<0.001), indicating a strong association between hypothermia and neonatal
sepsis in preterm neonates.

4. DISCUSSION

This study highlights the association between neonatal sepsis and the occurrence of hypoglycemia and hypothermia among
preterm neonates admitted to hospitals in Dhaka, Bangladesh. Neonatal sepsis remains a significant cause of morbidity and
mortality in preterm populations, often presenting with subtle metabolic disturbances that can complicate clinical
management. The findings underscore the critical link between infection and metabolic instability, with lower gestational
age, lower birth weight, and compromised Apgar scores emerging as important contributing factors. The strong association
between sepsis, hypoglycemia, and hypothermia emphasizes the need for vigilant monitoring and early intervention to
improve outcomes in vulnerable preterm neonates.

In the present study, preterm neonates with neonatal sepsis had significantly lower gestational age, lower birth weight, and
lower Apgar scores compared to non-septic neonates, while the distribution of sex was comparable between the two groups.
These findings are consistent with the results of Jatsho et al.[23], who also reported that neonates with sepsis tended to have
lower gestational age, reduced birth weight, and lower Apgar scores at 5 minutes, although no significant difference was
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observed regarding sex distribution. Similarly, Al-Wassia et al.[24] demonstrated that lower gestational age and birth weight
were strongly associated with the development of neonatal sepsis, supporting the trends observed in the current study.
Additionally, the study by Li et al.[25] corroborated these findings, highlighting that younger gestational age, lower birth
weight, and male sex were common among neonates who developed sepsis, although in our cohort the sex distribution was
not statistically different between groups. These parallels reinforce that in preterm neonates, physiological immaturity and
poor Apgar performance may predispose to both sepsis and its related complications, such as hypoglycemia and hypothermia,
which remain key concerns in neonatal care.

In this study, hypoglycemia was observed in 44.4% of the sepsis group compared to 17.2% of the non-sepsis group,
demonstrating a statistically significant association (p < 0.001). These findings are consistent with the results reported by
Kumar et al.[26], who identified hypoglycemia as a significant risk factor for neonatal sepsis in preterm neonates. The higher
incidence of hypoglycemia among septic preterm neonates highlights the metabolic vulnerability associated with sepsis in
this population. This observation underscores the importance of routine glucose monitoring and prompt management of
hypoglycemia as part of the comprehensive care strategy for preterm neonates at risk of sepsis.

In this study, hypothermia was significantly more frequent in the sepsis group compared to the non-sepsis group (52.8% vs.
21.9%, p<0.001), indicating a strong association between hypothermia and neonatal sepsis in preterm neonates. These
findings are consistent with the results reported by Yu et al.[27], who, through a multicenter study across 28 NICUs in China,
demonstrated that admission hypothermia was significantly associated with adverse neonatal outcomes, including an
increased risk of sepsis in very low-birth weight neonates. Similarly, Hogeveen et al.[28] highlighted that hypothermia in
very preterm neonates is linked to higher rates of mortality and morbidity, underscoring the critical role of maintaining
normothermia to prevent complications such as sepsis. The results of the present study reinforce the importance of vigilant
thermal regulation in the early management of preterm neonates to mitigate the risk of sepsis.

Limitations of the study
This study had some limitations:
e  The sample was not randomly selected.

e The study's limited geographic scope may introduce sample bias, potentially affecting the broader applicability of
the findings.

5. CONCLUSION

In conclusion, this study highlights a significant association between neonatal sepsis and the occurrence of hypoglycemia
and hypothermia in preterm neonates. Neonates with sepsis were found to have lower gestational age, low birth weight, and
Apgar scores compared to non-septic neonates. Additionally, neonatal sepsis was strongly correlated with increased
incidences of both hypoglycemia and hypothermia, emphasizing the need for early identification and management of these
conditions in preterm neonates. These findings underscore the importance of close monitoring and prompt intervention to
improve outcomes for preterm neonates at risk of sepsis and its complications.

REFERENCES

[1] Puopolo KM, Benitz WE, Zaoutis TE, Cummings J, Juul S, Hand I, Eichenwald E, Poindexter B, Stewart DL,
Aucott SW, Goldsmith JP. Management of neonates born at> 35 0/7 weeks’ gestation with suspected or proven
neonatal bacterial sepsis. Pediatrics. 2018 Dec 1;142(6).

[2] Stoll BJ, Hansen NI, Sanchez PJ, Faix RG, Poindexter BB, Van Meurs KP, Bizzarro MJ, Goldberg RN, Frantz
111 1D, Hale EC, Shankaran S. Early onset neonatal sepsis: the burden of group B Streptococcal and E. coli
disease continues. Pediatrics. 2011 May 1;127(5):817-26.

[3] Simonsen KA, Anderson-Berry AL, Delair SF, Davies HD. Neonatal neonatal sepsis. Clinical microbiology
reviews. 2014 Jan;27(1):21-47.

[4] Mitha A, Foix-L’Hélias L, Arnaud C, Marret S, Vieux R, Aujard Y, Thiriez G, Larroque B, Cambonie G,
Burguet A, Boileau P. Neonatal infection and 5-year neurodevelopmental outcome of very preterm neonates.
Pediatrics. 2013 Aug 1;132(2):e372-80.

[5] Weston EJ, Pondo T, Lewis MM, Martell-Cleary P, Morin C, Jewell B, Daily P, Apostol M, Petit S, Farley M,
Lynfield R. The burden of invasive neonatal neonatal sepsis in the United States, 2005-2008. The Pediatric
infectious disease journal. 2011 Nov 1;30(11):937-41.

[6] Van Den Hoogen A, Gerards LJ, Verboon-Maciolek MA, Fleer A, Krediet TG. Long-term trends in the
epidemiology of neonatal sepsis and antibiotic susceptibility of causative agents. Neonatology. 2009 Jul
2;97(1):22-8.

[7] Qazi SA, Stoll BJ. Neonatal sepsis: a major global public health challenge. The Pediatric infectious disease

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 24s
pg. 612



Farhana Rahman, Fauzia Nahid, Dilruba Sharmin, Mahmuda Begum

journal. 2009 Jan 1;28(1):S1-2.

[8] Hornik CP, Fort P, Clark RH, Watt K, Benjamin Jr DK, Smith PB, Manzoni P, Jacqz-Aigrain E, Kaguelidou F,
Cohen-Wolkowiez M. Early and late onset sepsis in very-low-birth-weight neonates from a large group of
neonatal intensive care units. Early human development. 2012 May 1;88:S69-74.

[9] Shah BA, Padbury JF. Neonatal sepsis: an old problem with new insights. Virulence. 2014 Jan 1;5(1):170-8.

[10] Clark RH, Bloom BT, Spitzer AR, Gerstmann DR. Reported medication use in the neonatal intensive care unit:
data from a large national data set. Pediatrics. 2006 Jun 1;117(6):1979-87.

[11] Cornblath M. Neonatal hypoglycemia 30 years later: does it injure the brain? Historical summary and present
challenges. Acta Paediatrica Japonica: Overseas Edition. 1997 Apr 1;39:S7-11.

[12] Kerstjens JM, Bocca-Tjeertes IF, de Winter AF, Reijneveld SA, Bos AF. Neonatal morbidities and
developmental delay in moderately preterm-born children. Pediatrics. 2012 Aug 1;130(2):265-72.

[13]Lucas A, Morley R, Cole T. Adverse neurodevelopmental outcome of moderate neonatal hypoglycaemia.
British medical journal. 1988 Nov 19;297(6659):1304-8.

[14] Kaiser JR, Bai S, Gibson N, Holland G, Lin TM, Swearingen CJ, Mehl JK, EIHassan NO. Association between
transient newborn hypoglycemia and fourth-grade achievement test proficiency: a population-based study.
JAMA pediatrics. 2015 Oct 1;169(10):913-21.

[15] Cornblath M, Hawdon JM, Williams AF, Aynsley-Green A, Ward-Platt MP, Schwartz R, Kalhan SC.
Controversies regarding definition of neonatal hypoglycemia: suggested operational thresholds. Pediatrics.
2000 May 1;105(5):1141-5.

[16]Lyu Y, Shah PS, Xiang YY, Warre R, Piedboeuf B, Deshpandey A, Dunn M, Lee SK, Canadian Neonatal
Network. Association between admission temperature and mortality and major morbidity in preterm neonates
born at fewer than 33 weeks’ gestation. JAMA pediatrics. 2015 Apr 1;169(4):e150277-.

[17] Miller SS, Lee HC, Gould JB. Hypothermia in very low birth weight neonates: distribution, risk factors and
outcomes. Journal of Perinatology. 2011 Apr;31(1):S49-56.

[18] Wilson E, Maier RF, Norman M, Misselwitz B, Howell EA, Zeitlin J, Bonamy AK, Van Reempts P, Martens
E, Martens G, Pryds O. Admission hypothermia in very preterm neonates and neonatal mortality and morbidity.
The Journal of pediatrics. 2016 Aug 1;175:61-7.

[19] Nguyen L, Mitsakakis N, Sucha E, Lemyre B, Lawrence SL. Factors associated with hypothermia within the
first 6 hours of life in neonates born at> 340 weeks’ gestation: a multivariable analysis. BMC pediatrics. 2022
Jul 25;22(1):447.

[20] Leake RD, Fiser Jr RH, Oh W. Rapid glucose disappearance in neonates with infection. Clinical Pediatrics.
1981 Jun;20(6):397-401.

[21] Yeung CY. Hypoglycemia in neonatal sepsis. The Journal of Pediatrics. 1970 Nov 1;77(5):812-7.

[22] Fahmey SS, Hodeib M, Refaat K, Mohammed W. Evaluation of myocardial function in neonatal sepsis using
tissue Doppler imaging. The Journal of Maternal-Fetal & Neonatal Medicine. 2020 Nov 16;33(22):3752-6.
[23]Jatsho J, Nishizawa Y, Pelzom D, Sharma R. Clinical and Bacteriological Profile of Neonatal Sepsis: A

Prospective Hospital-Based Study. International journal of pediatrics. 2020;2020(1):1835945.

[24] Al-Wassia HK, Saeedi FA. Incidence and Risk Factors of Neonatal Sepsis among Preterm Neonates in a
Teaching Hospital: A Retrospective Cohort Study. Journal of Clinical Neonatology. 2024 Oct 1;13(4):131-6.

[25]Li L, GuoJ, Wang Y, Yuan Y, Feng X, Gu X, Jiang S, Chen C, Cao Y, Sun J, Lee SK. Association of neonatal
outcome with birth weight for gestational age in Chinese very preterm neonates: a retrospective cohort study.
Italian Journal of Pediatrics. 2024 Oct 4;50(1):203.

[26] Kumar KR, Shah SJ, Fayyad RM, Turla TM, O’Sullivan LM, Wallace B, Clark RH, Benjamin Jr DK, Greenberg
RG, Hornik CP. Association between hypoglycemia and the occurrence of early onset sepsis in premature
neonates. Journal of the Pediatric Infectious Diseases Society. 2023 Dec 1;12(Supplement_2):S28-36.

[271Yu YH, Wang L, Huang L, Wang LL, Huang XY, Fan XF, Ding YJ, Zhang CY, Liu Q, Sun AR, Zhao YH.
Association between admission hypothermia and outcomes in very low birth weight neonates in China: a
multicentre prospective study. BMC pediatrics. 2020 Dec;20:1-9.

[28] Hogeveen M, Hooft L, Onland W. Hypothermia and Adverse Outcomes in Very Preterm Neonates: A
Systematic Review. Pediatrics. 2025 Apr 23:62024069668.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 24s
pg. 613



