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ABSTRACT 

Objective: To have an overview of hypoglycemia and its frequency in 
preterm newborns at a tertiary care hospital. 

Study Design: Cross–sectional study. 

Place and Duration of Study: The Neonatal Intensive Care Unit, 
Pediatrics Department, CMH Multan, from November 2017 to May 
2018. 

Material and Methods: Consecutive 350 preterm newborns were 
taken in this cross – sectional study and 1 to 2 ml venous blood 
sample was taken within 24 hours of birth and sent to the Pathology 
Department of CMH Multan for random blood glucose levels to 
determine hypoglycemia. 

Results: Of these 350 study cases, 230 (65.7 %) were male preterm 
neonates while 120 (34.3 %) were female neonates having mean 
gestational 32.66 ± 2.97 weeks. Mean birth weight was 1702.35 ± 
102.42 grams and 254 (72.6%) had birth weight more than 1500 
grams. Mean random blood sugar level was 42.18 ± 7.34 mg/dl and 
hypoglycemia was noted in 131 (37.4%). 

Conclusion: Very high frequency of hypoglycemia was noted in 
preterm infants in our study. Hypoglycemia was significantly 
associated with female gender, increasing parity and low birth weight.  
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INTRODUCTION 

Glucose is essentially required to perform routine 
brain cell functions. Normal blood sugar level 
among newborns leads to the healthy neurological 
development.

1-3 
Hence, early diagnosis and 

correction of hypoglycemia among newborns at 
risk is of paramount importance to avoid sequelae 
developing from neonatal hypoglycemia. Different 
underlying factors may disturb blood glucose 
levels among healthy term infants including such 
as birth weight, perinatal outcomes, gestational 
age, mode of delivery, pattern of diseases and 
feeding behaviors.

1 
Hypoglycemia is defined as a 

single blood glucose reading of less than 40 

mg/dL in neonates.
4-6 

Among all mammals, human 
babies are unique owing to the fact that they have 
significantly large sized brain relative to the size of 
body. Whereas brain exclusively needs glucose to 
perform its normal functions, blood sugar levels of 
body correlate with brain weight and cerebral 
utilization of glucose is dependent on optimal 
arterial plasma glucose levels. In neonatal or fetal 
brains, storage of glycogen or glucose is lower 
while those with intrauterine growth restriction 
(IUGR) and premature newborns have little 
alternate substrate due to underlying conditions 
such as “polycythemia, hyperviscosity, 
hypotension, and decreased cardiac output” which 



 

www.pakpedsjournal.org.pk 

182 Hayat K, Farid MN, Goheer L, Lehrasab W, Quddus HA, Murtaza HM 

reduce the flow of cerebral plasma and 
transportation of blood sugar to the brain.

7
 

Furthermore these are quite common problems 
encountered in preterm neonates and IUGR.  

Coexisting hypoglycemia leads to the 
development of hypoxic-ischemic neuronal 
injuries and vice versa, however there is yet no 
such evidence to prove whether early diagnosis of 
hypoglycemia in such newborns, particularly at 
the time of delivery, may lead to earlier 
management and could alter subsequent 
neurological outcomes.

7 
Hypoglycemia is one of 

the major issues encountered in first couple of 
days of life and it is the most prevalent 
biochemical derangement demonstrated by 
healthcare professionals. However, optimal 
treatment strategies for the management, 
unfortunately remains elusive and has been a 
matter of varying interpretations in reported 
literature.

8-15
 Among newborns, hypoglycemia 

may present symptomatically or be asymptomatic 
and most commonly observed symptoms include 
“jitteriness, convulsions, apathy, hypotonia, coma, 
refusal to feed, cyanosis, high pitched cry and 
hypothermia”.

10
 These symptoms are relatively 

non-specific and can easily be overlooked and 
missed in small sick newborn babies which points 
towards the importance of biochemical 
confirmation of the condition led by response to 
the treatment.  

At the time of birth, exclusive transfer of glucose 
from placenta is discontinued and neonates need 
sufficient amount of glucose for vital organs 
including brain. In full term neonates, this transfer 
of glucose is attained by highly coordinated 
metabolic and hormonal adaptive changes. 
Preterm newborns, on the other hand are at 
increased risk of abnormal glucose homeostasis 
which makes them more prone to the 
hypoglycemia as a result of low glycogen and fat 
storage which may have occurred in 3

rd
 trimester 

of pregnancy.
16 

A study conducted by Zanardo et 
al from Italy has reported hypoglycemia in preterm 
infants to be 35 %.

17
 

Owing to the scarcity of local data on this topic 
particularly in our country we planned to conduct 
this study in our population of Southern Punjab to 
generate baseline information. The results of this 
study will help pediatricians to anticipate 
hypoglycemia among targeted population which 

will help them to diagnose this entity early and 
treat it timely to avoid certain complications in 
neurological development. This will help us to 
decrease neonatal morbidities as well as mortality 
in preterm neonates.  

MATERIAL AND METHODS 

Consecutive 350 preterm newborns were taken in 
this study. Sample size is (n = 350), calculated by 
using Epi – Info software with p = 35 % frequency 
of Hypoglycemia in preterm neonates and using 
margin of error d = 5 %.

17
Preterm newborns 

between 24 - 36 weeks of gestational age 
assessed on LMP of either sex were included in 
this cross–sectional study. Those with Down’s 
syndrome, congenital heart disease, cystic fibrosis 
and twin pregnancies were excluded.  All the 
patients were enrolled from Department of 
Pediatrics, Combined Military Hospital, Multan. 
Once registered, 1 to 2 ml venous blood sample 
was taken within 24 of birth and sent to the 
Pathology Department of Combined Military 
Hospital, Multan for random blood glucose levels 
to diagnose hypoglycemia (Random blood sugar 
less than 40 mg/dl within 24 hours of birth). All 
relevant information like residential status, 
maternal literacy, parity and monthly family 
income was noted. 

Data was analyzed by using SPSS Version 22. 
Mean and SD were calculated for the numerical 
data like RBS, birth weight and gestational age. 
Frequencies and percentages have been 
tabulated for qualitative variables like gender, 
residential status, mother’s education, mother’s 
parity and Hypoglycemia. Effect modifiers like 
maternal age, gestational age, birth weight, 
gender and parity were controlled by stratification 
of data at 0.05 level of significance (95% CI). 

RESULTS 

Of these 350 study cases, 230 (65.7 %) were 
male preterm neonates while 120 (34.3 %) were 
female neonates. Mean gestational age was 
32.66 ± 2.97weeks (ranging from 25 weeks to 36 
weeks) and 242 (69.1 %) were aged more than 30 
weeks. Mean maternal age was 28.65 ± 3.52 
years and 254 (72.6%) were aged up to 30 years. 
Mean parity was 2.11 ± 0.82 and 266 (76%) had 
parity up to 3. Mean birth weight was noted to be 
1702.35 ± 102.42 grams and 254 (72.6%) had 

http://en.wikipedia.org/wiki/Gestational_age
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birth weight more than 1500 grams. Mean random 
blood sugar level was 42.18 ± 7.34 mg/dl and 
hypoglycemia was noted in 131 (37.4%) cases of 
our study (table 1 to 3). 
 
TABLE 1: Stratification of Hypoglycemia with 
regards to parity (n = 350) 

Parity  

Hypoglycemia 
p – 

value 
Yes 

(n=131) 

No 

(n=219) 

Up to 3 
(n=266) 

84 182 

0.005 More than 3 
(n=84) 

47 037 

Total 350 
 
TABLE 2: Stratification of hypoglycemia with 
regards to birth weight (n = 350) 

Birth weight 

Hypoglycemia 
p – 

value 
Yes 

(n=131) 

No 

(n=219) 

Up to 1500 grams 
(n=96) 

59 037 

0.005 More than 1500 grams 
(n=254) 

72 182 

Total 350 
 
TABLE 3: Stratification of hypoglycemia with 
regards to gender (n = 350) 

Gender 

Hypoglycemia 
p – 

value 
Yes 

(n=131) 

No 

(n=219) 

Male 
(n=230) 

72 158 

0.002 Female 
(n=120) 

59 061 

Total 350 

 
DISCUSSION 

Hypoglycemia remains one of the commonly 
encountered pathologies in highly sick neonates 
and has significant impact on the outcome of 
neonates particularly among preterm infants as 
they lack metabolic reserves due to various co–
morbidities.

18
 

Gestational age alone remains the strongest 
factor leading to hypoglycemia in preterm 
neonates.

19
 Hypoglycemia in preterm infants 

especially those weighing less than 1500 gm can 
lead to sequelae of neurological dysfunction 
causing seizures, language, vision and speech 
alterations.

20 
Of these 350 study cases, 230 

(65.7%) were male preterm neonates while 120 
(34.3 %) were female neonates. Khan et al also 
reported male gender predominance among 
preterm neonates with 57 % preterm male 
neonates, in compliance to our study.

18
 

Mean gestational age was 32.66 ± 2.97 weeks 
(ranging from 25 weeks to 36 weeks) and 242 
(69.1 %) were having gestational age of more 
than 30 weeks. Khan et al reported 33 ± 2.4 
weeks gestational age, close to our study 
results.

21
 

Mean maternal age was 28.65 ± 3.52 years and 
254 (72.6%) were aged up to 30 years. Mean 
parity was 2.11 ± 0.82 and 266 (76%) had parity 
up to 3 (table 1). 

Mean birth weight of our patients was 1702.35 ± 
102.42 grams and 254 (72.6%) had birth weight 
more than 1500 grams (table 2). A study 
conducted by Fernandez Martinez et al showed 
association of low birth weight with hypoglycemia 
but no association was reported with gestational 
age, mode of delivery and gender of baby, which 
is not compliant with our study.

20 
Khan et al 

reported 1.88 ± 0.5 kg, mean birth weight in 
preterm neonates close to our results.

21
 

Mean random blood sugar level was 42.18 ± 7.34 
mg/dl and hypoglycemia was noted in 131 
(37.4%) of our study cases (table 3). A study 
conducted by Zanardo et al has reported 
hypoglycemia in preterm infants to be 35%.

17
 A 

study conducted by Johanna stark showed 27% 
incidence of hypoglycemia in neonates identified 
with risk factors.

6
 A study conducted by 

Fernandez Martinez et al showed 41.66% 
hypoglycemic episodes in preterm newborns 
which is slightly higher than our study.

20 
Another 

study conducted in Italy has also reported 32 % 
hypoglycemia cases which is in compliance with 
our study results.

22
 Healthcare professionals must 

be vigilant to screen for low glucose 
concentrations and signs of serious hypoglycemia 
in these high risk babies and make sure that such 
newborns should not be discharged early without 
solid monitoring that they can maintain 
euglycemic state through their routine feed 
cycles.

23
 

CONCLUSION 

Very high frequency of hypoglycemia was noted in  
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preterm infants in our study. Hypoglycemia was 
significantly associated with female gender, 
increasing parity and low birth weight. A proper 
blood glucose monitoring protocol should be 
followed during nursing care of preterm babies 
keeping in view these relevant predisposing 
factors. However, more studies are required to 
establish guidelines of blood glucose screening 
and relevance of risk factors in preterm babies in 
our set up. 

Acknowledgment: We are grateful to the 
paramedical and administrative staff of paediatric 
department, CMH Multan, Pakistan for their 
sincere efforts and co-operation in the study. 

Grant Support & Financial Disclosure: Authors 
declare nil financial sponsorship.  

Conflict of interest: Authors declare no conflict 
of interest in this study. 
-------------------------------------------------------------------------- 
Authors’ affiliation 

 
Kamran Hayat, Muhammad Naeem Farid,  
Lutfullah Goheer, Waseem Lehrasab, Hafiz Abdul 
Quddus, Hafiz Muhammad Murtaza 

The Neonatal Intensive Care Unit, Department of 
Pediatrics, CMH Multan. National University of Medical 
Sciences, Pakistan. 
 

REFERENCES 

1. Dias E, Gada S. Glucoselevels in newborns with 
special reference to hypoglycemia: a study from 
ruralIndia. J Clin Neonatol. 2014 Jan;3(1):35-8. 

2. Adamkin DH. Neonatal hypoglycemia. Curr Opin 
Pediatr. 2016 Apr;28(2):150-5.  

3. Amponsah G, Hagan O, Okai E. Neonatal 
hypoglycaemia at Cape Coast teaching hospital. 
J West Afr Coll Surg. 2015 Apr-Jun;5(2):100-16. 

4. KaiserJR, BaiS, GibsonN, et al. Association 
between transient newborn hypoglycemia and 
fourth-grade achievement test proficiency: A 
population-based study. JAMA Pediatr. 
2015;169(10):913921 pmid: 26301959. Cross 
Ref Pub Med Google Scholar. 

5. I Levene, D Wilkinson - Archives of Disease in 
Childhood - Education. Identification and 
Management of Neonatal Hypoglycaemia in the 
Full Term Infant – A Framework for Practice 
(2017). British Association of Perinatal Medicine. 
2017-09-29. Retrieved 2019-05. Doi:10.1136/ 
archdischild-2017-314050 

6. Johanna Stark, Burkhard Simma, Anya Blassnig-
Ezeh. “Incidence of hypoglycemia in newborn 
infants identified as at risk”. The Journal of 
Maternal-Fetal & Neonatal Medicine; online: 27 
Jan 2019, Volume 33; 2020, Issue18. Published 
Pages 3091-3096.https://doi.org/10.1080/ 
14767058.2019.1568985. 

7. McKinlay CJ, Alsweiler JM, Ansell JM, et al; 
CHYLD Study Group. Neonatal glycemia and 
neurodevelopmental outcomes at 2 years. N 
Engl J Med. 2015;373 (16):1507–1518:Cross 
Ref; PubMed. 

8. Boardman JP, Wusthoff CJ, Cowan FM. 
Hypoglycaemia and neonatal brain injury. Arch 
Dis Child Educ Pract Ed. 2013; 98:2–6. doi: 
10.1136/archdischild-2012-302569.  

9. Hawdon JM. Definition of neonatal 
hypoglycaemia: time for a rethink? Arch Dis Child 
Fetal Neonatal Ed. 2013;98: F382–F383. doi: 
10.1136/archdischild-2012-303422.  

10. Rozance PJ, Hay WW. Hypoglycemia in 
newborn infants: features associated with 
adverse outcomes. Biol Neonate. 2006; 90:74–
86.  

11. Adamkin DH. Postnatal glucose homeostasis in 
late-preterm and term infants. Pediatrics. 
2011;127: 575–579.  

12. Adamkin DH. Neonatal hypoglycemia. Curr Opin 
Pediatr. 2016; 28:150–5.  

13. Adamkin DH, Polin R. Neonatal hypoglycemia: is 
60 the new 40? The questions remain the same. 
J Perinatol. 2016;36: 10–12.  

14. Stanley CA, Rozance PJ, Thornton PS, De Leon 
DD, Harris D, Haymond MW, et al. Re-evaluating 
“transitional neonatal hypoglycemia”: mechanism 
and implications for management. J Pediatr. 
2015;166:1520–25.  

15. Thornton PS, Stanley CA, De Leon DD, Harris D, 
Haymond MW, Hussain K, et al. 
Recommendations from the Pediatric Endocrine 
Society for Evaluation and Management of 
persistent hypoglycemia in neonates, infants and 
children. J Pediatr. 2015;167:238–45.  

16. Mitanchez D. Glucose regulation in preterm 
newborn infants. Horm Res. 2007;68(6):265-71.  

17. Zanardo V, Cagdas S, Golin R, Trevisanuto D, 
Marzari F, Rizzo L. Risk factors of hypoglycemia 
in premature infants. Fetal Diagn Ther. 1999 
Mar-Apr;14(2):63-7. 

18. Sharma A, Davis A, Shekhawat PS. 
Hypoglycemia in the preterm neonate: 
etiopathogenesis, diagnosis, management and 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Dias%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24741538
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gada%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24741538
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glucose+Levels+in+Newborns+with+Special+Reference+to+Hypoglycemia%3A+A+Study+from+Rural+India
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adamkin%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=26780301
https://www.ncbi.nlm.nih.gov/pubmed/26780301
https://www.ncbi.nlm.nih.gov/pubmed/26780301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amponsah%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27830125
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hagan%20O%5BAuthor%5D&cauthor=true&cauthor_uid=27830125
https://www.ncbi.nlm.nih.gov/pubmed/?term=Okai%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27830125
https://www.ncbi.nlm.nih.gov/pubmed/27830125
https://pediatrics.aappublications.org/lookup/external-ref?access_num=10.1001/jamapediatrics.2015.1631&link_type=DOI
https://pediatrics.aappublications.org/lookup/external-ref?access_num=10.1001/jamapediatrics.2015.1631&link_type=DOI
https://pediatrics.aappublications.org/lookup/external-ref?access_num=26301959&link_type=MED&atom=%2Fpediatrics%2F138%2F6%2Fe20161424.atom
https://pediatrics.aappublications.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=JR+Kaiser&author%5b1%5d=S+Bai&author%5b2%5d=N+Gibson&title=Association+between+transient+newborn+hypoglycemia+and+fourth-grade+achievement+test+proficiency:+A+population-based+study.&publication_year=2015&journal=JAMA+Pediatr&volume=169&pages=913-921
https://www.bapm.org/resources/identification-and-management-neonatal-hypoglycaemia-full-term-infant-%E2%80%93-framework-practice
https://www.bapm.org/resources/identification-and-management-neonatal-hypoglycaemia-full-term-infant-%E2%80%93-framework-practice
https://www.bapm.org/resources/identification-and-management-neonatal-hypoglycaemia-full-term-infant-%E2%80%93-framework-practice
https://www.bapm.org/resources/identification-and-management-neonatal-hypoglycaemia-full-term-infant-%E2%80%93-framework-practice
https://pedsinreview.aappublications.org/lookup/external-ref?access_num=10.1056/NEJMoa1504909&link_type=DOI
https://pedsinreview.aappublications.org/lookup/external-ref?access_num=10.1056/NEJMoa1504909&link_type=DOI
https://pedsinreview.aappublications.org/lookup/external-ref?access_num=26465984&link_type=MED&atom=%2Fpedsinreview%2F38%2F4%2F147.atom
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitanchez%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17587854
https://www.ncbi.nlm.nih.gov/pubmed/17587854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zanardo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=10085501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cagdas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10085501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Golin%20R%5BAuthor%5D&cauthor=true&cauthor_uid=10085501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Trevisanuto%20D%5BAuthor%5D&cauthor=true&cauthor_uid=10085501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marzari%20F%5BAuthor%5D&cauthor=true&cauthor_uid=10085501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=10085501
https://www.ncbi.nlm.nih.gov/pubmed/10085501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29184814
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davis%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29184814
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shekhawat%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=29184814


 

www.pakpedsjournal.org.pk 

185 An Overview of Hypoglycemia in Pre Term Newborns 

long-term outcomes. Transl Pediatr. 2017 
Oct;6(4):335-348.  

19. Ruben Bromiker,Assaf Perry,Yair Kasireret al. 
Early neonatal hypoglycemia: incidence of and 
risk factors. A cohort study using universal point 
of care screening. Pages 786-792, Published 
online: 26 Oct 2017. https://doi.org/10.1080/ 
14767058.2017.1391781 

20. Fernández Martínez MDM, Llorente JLG,de 
CaboJM.Lopez MAV, Porcel MDCO, Rubio JDD, 
Perales AB. Monitoring the Frequency and 
Duration of Hypoglycemia in Preterm Infants and 
Identifying Associated Factors. Fetal and Pediatr 
Pathol. 2021 Apr; 40(2): 131-141doi.org/10.1080/ 
15513815.2019.1692111. 

21. Khan MR, Maheshwari RK, Shamim H, Ahmed 
S, Ali SR. Morbidity pattern of sick hospitalized 
preterm infants in Karachi, Pakistan J Pak Med 
Assoc. 2012;62(4):386-8.  

22. Zanardo V, Cagdas S, Marzari F. Factors 
associated with neonatal hypoglycemia in 
premature twins and singletons. Acta Genet Med 
Gemellol (Roma). 1997;46(1):69-77.  

23. Paul J. Rozance, MD, William W. Hay Jr. MD.’ 
Neonatal Hypoglycemia-Answers, but more 
Questions’. The Journal of Pediatrics. Published 
July 23, 2012. Volume 161, Issue 5, P775-776, 
November 2012.Doi:Org/10.1016/j.jpeds. 

2012.06.034. 
 

 

https://www.ncbi.nlm.nih.gov/pubmed/29184814
https://www.tandfonline.com/author/Bromiker%2C+Ruben
https://www.tandfonline.com/author/Perry%2C+Assaf
https://www.tandfonline.com/author/Kasirer%2C+Yair
https://doi.org/10.1080/%2014767058.2017.1391781
https://doi.org/10.1080/%2014767058.2017.1391781
https://www.tandfonline.com/author/Fern%C3%A1ndez+Mart%C3%ADnez%2C+Mar%C3%ADa+del+Mar
https://www.tandfonline.com/author/Llorente%2C+Jos%C3%A9+Luis+G%C3%B3mez
https://www.tandfonline.com/author/de+Cabo%2C+Jeronimo+Momblan
https://www.tandfonline.com/author/de+Cabo%2C+Jeronimo+Momblan
https://doi.org/10.1080/15513815.2019.1692111
https://doi.org/10.1080/15513815.2019.1692111
http://pakmedinet.com/author/Muhammad+Rehan+Khan
http://pakmedinet.com/author/Prem+Kumar+Maheshwari
http://pakmedinet.com/author/Huma+Shamim
http://pakmedinet.com/author/Shakeel+Ahmed
http://pakmedinet.com/author/Syed+Rehan+Ali
http://pakmedinet.com/JPMA
http://pakmedinet.com/JPMA
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zanardo%20V%5BAuthor%5D&cauthor=true&cauthor_uid=9298160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cagdas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=9298160
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marzari%20F%5BAuthor%5D&cauthor=true&cauthor_uid=9298160
https://www.ncbi.nlm.nih.gov/pubmed/9298160
https://www.ncbi.nlm.nih.gov/pubmed/9298160

