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Hypoglycemia Frequency in Babies Identified as at Risk
Risk Belirlenen Bebeklerde Hipoglisemi insidansi
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ABSTRACT

Objective: The aim of this retrospective study was to determine the frequency of hypoglycemia in babies at risk and to
examine our follow-up results up to 48 hours postnatally. It is also aimed at comparing the demographic characteristics
of babies with and without hypoglycemics.

Material and Methods: The newborns screened with hypoglycemia ICD code were evaluated in terms of risk factors,
and the patients were grouped according to risk factors. All babies at risk were screened up to 48 hours post-natally.
Hypoglycemia was defined as a blood glucose concentration <47 mg/dl, regardless of the age of the baby.

Results: Blood glucose concentration first 48 hours after birth was measured in 823 babies with the hypoglycemia
ICD code. Hypoglycemia was detected in 251 (30.4%) of these babies. 215 (26%) out of 823 babies were screened
for having at least one risk factor for hypoglycemia. Hypoglycemia was detected in 149 (69.3%) of them. frequency
of hypoglycemia increased in all babies at risk except infant of diabetic mother. Even through although almost all of
the babies at risk developed hypoglycemia in the first 24 hours, we detected hypoglycemia in 7 of them(4.6%) during
postnatal 24-48 hours. There were statistically significant differences in demographic characteristics of babies at risk
who did and did not become hypoglycemic.

Conclusion: Hypoglycemia is common in babies at risk. Without early detection and timely diagnosis and treatment can
cause negative consequences of neurological and developmental. Therefore, continuous monitoring of blood glucose level
in babies at risk should be performed to reduce its impact.
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Amac: Bu retrospektif calismanin amaci risk altindaki yenidoganlarda hipoglisemi sikligini belilemek ve dogum sonrasi
48 saate kadar sonuclarini degerlendirmekti. Ayrica hipoglisemi olan ve olmayan yenidoganlarin demografik dzelliklerini
karsilastirmay! amagladik.

Gerec ve Yontemler: Hipoglisemi ICD kodu ile taranan yenidoganlar risk faktdrleri agisindan degerlendirildi ve hastalar
risk faktorlerine gore gruplandirildi. Risk altindaki tim bebekler dogum sonrasi 48 saate kadar tarandi. Hipoglisemi, kan
sekeri konsantrasyonunun 47 mg/dI'nin altinda olmasi olarak tanimlandi.

Bulgular: Hipoglisemi tani kodu olan 823 yenidodanin postnatal ik 48 saat iginde Olglimlenen kan sekeri
konsantrayonlari de@erlendirildi. 251’inde (% 30.4) hipoglisemi saptandi. 823 yenidoganin 215’i (% 26) hipoglisemi

Conflict of Interest / Cikar Catismasi: On behalf of all authors, the corresponding author states that there is no conflict of interest.

YUCE O : 0000-0002-2653-4065  Ethics Committee Approval / Etik Kurul Onayr: The study was approved by the local ethics committee (Baskent University of Medicine, 28.05.2010. 94603339-
ANUK INCE D : 0000-0002-4369-2110 604.01.02/20009)

Contribution of the Authors / Yazarlarin katkisi: YUCE O: Constructing the hypothesis or idea of research and/or article, Planning methodology to reach the
Conclusions, Organizing, supervising the course of progress and taking the responsibility of the research/study, Taking responsibility in patient follow-up, collection
of relevant biological materi-als, data management and reporting, execution of the experiments, Taking responsibility in logical interpretation and conclusion of
the results, Taking responsibility in necessary literature review for the study, Taking responsibility in the writing of the whole or important parts of the study.,
Reviewing the article before submission scientifically besides spelling and grammar. ANUK INCE D: Constructing the hypothesis or idea of research and/or article,
Organizing, super-vising the course of progress and taking the responsibility of the research/study, Taking responsibility in patient follow-up, collection of relevant
biological materials, data management and reporting, execu-tion of the experiments, Taking responsibility in logical interpretation and conclusion of the results,
Taking responsibility in the writing of the whole or important parts of the study., Reviewing the article before submission scientifically besides spelling and grammar.

How to cite / Atif yazim sekli : Yuce O, Anuk Ince D. Hypoglycemia Frequency in Babies Identified as at Risk. Turkish J Pediatr Dis 2020;14:512-517.

Correspondence Address / Yazisma Adresi: Received / Gelis tarihi  : 22.08.2020

Ozge YUCE

Baskent University, Faculty of medicine, Department of pediatrics,
Division of Endocrinology, Ankara, Turkey
E-posta: drozgeyuce@gmail.com

Accepted / Kabul tarihi : 23.09.2020
Online published 1 27.11.2020
Elektronik yayin tarihi

DOI: 10.12956/tchd.784141



Hypoglycemia Frequency in Babies Identified as at Risk 513

icin en az bir risk faktdérine sahip oldugu icin tarandi. Bunlarin 149’unda (%69.3) hipoglisemi saptandi. Diyabetik anne bebekleri disinda
risk altindaki tim yenidoganlarda hipoglisemi insidansi artmistir. Bununla birlikte, risk altindaki bebeklerin tamamina yakini ilk 24 saatte
hipoglisemi gelistirmesine ragmen, 7’sinde (%4.6) postnatal 24-48 saat icinde hipoglisemi tespit ettik. Hipoglisemik olan ve olmayan Riskli
yenidoganlarin demografik 6zelliklerinde istatistiksel olarak anlamli farkliliklar vardi.

Sonug: Hipoglisemi riskli yenidoganlarda yaygindir. Erken tarama zamaninda teghis ve tedavi olmadan, nérolojik ve gelisimsel olumsuz
sonuglara neden olabilir. Bu nedenle, nérogelisimsel olasi etkilerini azaltmak igin risk altindaki yenidoganlarda kan sekeri diizeyinin strekli

olarak izlenmesi gerekmektedir.
Anahtar Sozciikler: Hipoglisemi sikligi, Risk faktorleri

INTRODUCTION

Due to the metabolic adaptation process, most healthy
newborns experience low blood glucose levels in the first
hours of life (1,2). This temporary decline quickly improves
within hours and reaches normal ranges. However, some
newborns experience a more prolonged, recurrent and severe
hypoglycemia particularly in the presence of specific risk
factors. Repeated episodes can cause brain damage if they
are not detected early and diagnosed and treated at the right
time (3,4). Therefore, assessment and treatment of prolonged/
recurrent hypoglycemia are important to prevent negative
neurological and developmental consequences.

Most hypoglycemic infants do not have a specific symptom
or physical examination finding of hypoglycemia. So, neonatal
units should be able to monitor glucose. Recently, the American
Academy of Pediatrics (AAP) published a guideline for screening
and management of hypoglycemia in newborns at risk (5).
This guideline defined babies at risk for hypoglycemia as late
preterm (34-36 6/7 weeks) birth, to have a diabetic mother
(IDM: infant of diabetic mother), low birth weight for gestational
age (SGA: small for gestational age) and high birth weight for
gestational age (LGA: large for gestational age). Optimum
screening approaches are suggested depending on the risk
factors and the blood glucose values observed in the first 24
hours (5). However, there is no standardized and accepted
protocol of how to monitor neonates who do not have these
risk factors or how infants with risk factors should be monitored
after the first 24 hours.

In our study, we aimed to determine the frequency of
hypoglycemia in babies at risk and also detect any differences in
the frequency related to different risk factors. We also compared
the demographic characteristics of babies at risk with and
without hypoglycemia and planned to evaluate the consistency
between our approach to infants at risk of hypoglycemia and
current recommendations.

MATERIALS and METHODS

This observational and retrospective study was conducted in
Baskent University between 1 January 2016-1 April 2019.

The newborns screened with hypoglycemia ICD code were
assessed in terms of risk factors, and the patients were grouped
based on the risk factors. Risk groups were determined
according to recommendations of the AAP (5):

+  Small-for gestational-age (SGA) infants: birth weight 10
percentile [according to the Fenton

e growth curve] (6).

» Large-for-gestational-age (LGA) infants: birth weight >90
percentile [according to the Fenton growth curve] (6).

* Infant of diabetic mother (IDM): maternal type 1 or type 2
diabetes mellitus or gestational diabetes mellitus [according
to the criteria published by the American Diabetes
Association in 2010] (7).

» Late preterm infant (LPI): a premature infant born between
34-36 6/7 gestational weeks

Infants of diabetic mothers were included in the IDM group
regardless of their birth weight to avoid overlapping of patients
while grouping. LPTs group was formed based on gestational
age regardless of the babies’ SGA or LGA status.

Infants who had any disease other than hypoglycemia (sepsis,
polycythemia) or who suffered from congenital malformations
and perinatal asphyxia were excluded from the study.

All infants were breast or formula-fed in the first hour after birth.
Later on, they were fed with intervals of two or four hours.
Babies with hypoglycemia were encouraged to be fed with
breast-milk. Babies who refused to suck were given expressed
breast milk, infant formula or dextrose 10% via syringe and the
glucose concentration was re-checked half an hour later. I.V.
glucose treatment was started in those who did not have any
changes in their glucose concentration.

Capillary blood samples were obtained by nursing staff via heel-/
finger-pricking. Blood glucose concentrations were determined
using the “Accu-check Glucometer” (ACON Laboratories INC.
eUSA) and test strips.

We defined hypoglycemia as a blood glucose concentration
<47 mg/dl and severe hypoglycemia as <35 mg/dl (8-11).
An episode of hypoglycemia was as defined as one or more
consecutive blood glucose concentrations <4 mg/dl. Recurrent
hypoglycemia was defined as a further episode of hypoglycemia
after successful treatment within 24h.
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Although the babies at risk did not experience hypoglycemia
in the first 24 hours of the study, intermittent blood glucose
measurements were performed for 48 hours after birth. Within
24-48 hours, the level of blood glucose was routinely measured
before every two to three feedings. The study was approved
by the local ethics committee ( Baskent University of Medicine,
28.05.2010. 94603339-604.01.02/20009).

RESULTS

Blood glucose concentration in the first 48 hours after birth
was measured in 823 babies with the hypoglycemia ICD code.
Hypoglycemia was detected in 251 (30.4%) of these babies.
Of them, 215 were screened for having at least one risk factor
for hypoglycemia. Hypoglycemia was detected in 149 (69.3%)
of them. Of the babies, 66 (30.7%) with at least one risk factor,
but not with hypoglycemia, were included in the control group
(Figure 1).

IDM was found in 71 (47.6%), LPI in 45 (30.2%), SGA in 26
(17.4%) and LGA in seven (4.7) in the hypoglycemic group and
notin the hypoglycemic group, IDM was found in 50 (75.7%), LPI

823 babies scanned with
hypoglycemia ICD code

251 of them were
hypoglycemic

v

608 were screened for other reasons of
hypoglycemia, like sepsis, asphyxia

215 were screened for having at least one
risk factor for hypoglycemia

‘ 149 of them were hypoglycemic ‘ ‘ 102 of them were hypoglycemic

‘ 66 were not hypoglycemic ‘

Figure 1: Selection of the hypoglycemic babies at risk.

in eight (12.1%), SGA in seven (10.6%) and LGA in one (1.5%)
when the babies were grouped according to the risk factors
(Table ). There were significant differences in the demographic
characteristics of babies at risk who did and did not become
hypoglycemic. The results were summarized in Table Il. Male
babies were found to be more likely to become hypoglycemic.
The majority of hypoglycemic babies (129/149, 86.5%) showed
no clinical signs, however, 14 hypoglycemic babies (12.2 %)
were too sleepy to feed, five had difficulty sucking and one was
noted to be jittery.

The frequency of hypoglycemia increased significantly in all
risk groups except for the IDM group. The most commonly
predicted risk factors were found to be in the LGA babies.
Infants of diabetic mothers who did not develop hypoglycemia
had significantly lower birth weights and higher singleton
pregnancy rates. Blood glucose levels of almost all mothers
were regulated by diet and their Hba1c values were significantly
lower (p<0.001).

The time of hypoglycemia was assessed according to the
groups. Most babies who carried arisk developed hypoglycemia
107/149, (72%) in the first 4 h. Hypoglycemia was detected
mostly in the LGA and IDM groups in the first 4 hours after
birth and recurred in 4-24 hours in 28 babies (26%). Between
4-24 hours, 64 babies developed hypoglycemia. We observed
hypoglycemia in only seven babies within 24-48 hours after
birth. Of them, four were in the LPI group, two in SGA and one
in LGA.

Recurrent hypoglycemia was observed in 24% of all babies.
Of the 98 recurrent episodes, 34 (34.6%) occurred within
eight hours of the initial episode and 82 (83.6%) within 24
hours. Of the babies, 19% had severe hypoglycemia which
occurred in the first four hours in almost half of them. Although
there were recurrent mild hypoglycemia attacks, none of the
babies experienced severe hypoglycemia after 24 hours. The
occurrence times according to risk groups and recurrent,
prolonged and severe hypoglycemia frequency were presented
in Tables Il and IV.

Table I: Distribution of babies who did and did not become hypoglycemic according to the risk factors.

All newborns at risk Hypoglycemic Not hypoglycemic
(n=215) n=149 (%) n=66 (%)
IDM group 71 (47.6) 50 (75.7)
LPIs 45 (30.2) 8(12.1)
SGA infants 26 (17.4) 7 (10.6)
LGA infants 7(4.7) 1(1.5)

n: number of patients; IDM: Infant of diabetic mother; LGA: Large-for-gestational-age; SGA: Small for gestational age; LPI: Late preterm infant.
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Table Il: Demographic data for babies at risk who did and did not become hypoglycemic and their mothers.

Hypoglycemic Not hypoglycemic P
Maternal age® 35 (24-51) 32 (21-43) <0.001
Parity? 1(1-6) 2 (1-6) <0.001
BMI at booking (kg/m?) 28.5+7 29.3 +7.9 0.085
Weight change during pregnancy (kg) 14.3+7.1 12.5+7.3 <0.001
Diabetes 42/149 (28.1%) 50/60 (83.3%) <0.001
Diet controlled 27/42 (64.3%) 43/50 (86%) <0.001
Insulin 15/42 (35.7%) 7/50 (14%) <0.001
Hba1c (mmol/l) 7.08 +1.12 5.9 +0.98 <0.001
Babies (n) 149 66
Male (n) 85 (57%) 24 (36.3%) <0.001
Birth weight® 2600 (960-5070) 3240 (1645-4920) 0.001
Gestation age ( week)? 36.6 (29.4-41.3) 38 (34-40.2) 0.031
Singleton 111 (74.4%) 59 (%89.3) 0.017
Apgar score at 5 minutes?® 8 (3-9) 8 (4-9) 0.001
Cesarean delivery, n (%) 132 (88.5%) 58 (87.8%) NS
Table llI: Distribution of the hypoglycemia according to the risk groups and hypoglycemia occurrence time.
IDM group LPls SGA infants LGA infants

n=71 (%) n=45 (%) n=26 (%) n=7 (%)
Hypoglycemia within first 4 h 62 (87.3%) 23 (51%) 16 (76.9%) 6 (85.7%)
Hypoglycemia in 4-24 h 27 (38%) 25 (565.5%) 15 (57.6%) 1(14.3%)
Hypoglycemia in 24-48 h 0 (0%) 4 (8.8%) 2 (7.7%) 1 (14.3%)
Severe hypoglycemia within first 4 h 6 (20%) 5 (33.3%) 2 (20%) 1(14.3%)
Severe hypoglycemia in first 4-24 h 8 (22.%) 6 (21.4%) 2 (25%) 0 (0%)

n: number of patients; IDM: Infant of diabetic mother; LGA: Large-for-gestational-age; SGA: Small for gestational age; LPI: Late preterm infant.

Table IV: Distribution and comparison of the incidence of hypoglycemia according to risk groups.

IDM group LPIs SGA infants LGA infants
(n=71) (n=45) (n=26) (n=7)
Severe hypoglycemia, n(%) 37 (52.1%) 11 (24.4%) 10 (38.4%) 1(14.2%)
Prolonged hypoglycemia, n(%) 5 (7%) 8 (17.7%) 6 (23%) 0 (0%)
Reccurent hypoglycemia, n(%) 15 (21.1%) 9 (20%) 10 (38.4%) 1(14.2%)

n: number of the hypoglycemia episodes; IDM: Infant of diabetic mother; LGA: Large-for-gestational-age; SGA: Small for gestational age; LPI:

Late preterm infant.

DISCUSSION

The present study was conducted to determine the frequency
of hypoglycemia in newborn babies at risk and detect the
differences of the frequency related to different risk factors.
In our study, the frequency among all screened babies was
30.4% (251/823) while it was 59.3% (149/215) among babies
identified as being under risk. The frequency of hypoglycemia
varied between the risk groups. The reasons for being under
risk and the number of risk factors did not affect the frequency
of hypoglycemia.

Routine measurement of blood glucose is recommended
to prevent neonatal hypoglycemia for newborns at risk (5).
Therefore, it is aimed to prevent the negative neurological and

developmental effects of hypoglycemia. There is a significant
difference in the screening for hypoglycemia between clinicians
and nurseries regardless of the recommendations (9). Various
results have been obtained in the frequency of hypoglycemia
due to different approaches. This variability depended on many
factors such as the definition of hypoglycemia, feeding status
and timing of the blood glucose test.

Neonatal hypoglycemia was more common in our study than
the previously reported, which might be due to several reasons.
Firstly, our standard approach was to strictly control the blood
glucose levels of newborns who were under risk for 48 hours
after birth, thus, we had an increased opportunity to detect
hypoglycemia. Another reason was that we defined <47 mg/
dl as the limit of hypoglycemia. The frequency increased in line
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with the limit blood glucose value determined for hypoglycemia.
Stark et al. (10) defined hypoglycemia as a blood glucose
concentration of < 40mg/dl and reported a 27% frequency in
admitted babies who were under risk. When they recalculated
the frequency based on the Swiss and the AAP guidelines,
namely <45 mg/dL instead of <40 mg/dL, they found that the
frequency increased from 27 to 43%. Harris et al. (8) reported
the frequency of hypoglycemia to be 51% when they accepted
the hypoglycemia limit value as 47 mg/dl (5,11). The frequency
of hypoglycemia in babies under risk was 17.8% by Hosagdasi
et al. (12) in the first 24 hours according to the AAP guideline.

Duration of monitoring blood glucose is important to determine
the frequency of hypoglycemia. Continuous glucose monitoring
may provide more accurate information. The current screening
guidelines recommend that infants with diabetes and large
babies should have monitoring discontinued 12 hours after
birth (if the blood glucose is > 47 mg/dl) and late preterm babies
and small babies after either 24 or 36 hours (5,13). Contrary to
these recommendations, we performed intermittent glucose
measurement in all babies under risk for 48 hours. Also, only
seven babies developed moderate hypoglycemia after 24 hours
and the length and frequency of blood glucose monitorization
time increased the frequency.

Another important issue related to neonatal hypoglycemia is
the time and type (breast or formula) of feeding. This could
be observed in the study by Heck and Erenburg et al. (14).
Although they accepted the cut-off value as 40 mg/dl for
hypoglycemia, they found the frequency rate higher. This
difference was explained by the researchers with the possible
“rebound” hypoglycemic effect of formula feeding. In our study,
it was not possible to predict the effect of type of feeding on
frequency due to the lack of knowledge. Our hospital was
baby-friendly and almost all mothers chose to breastfeed in
the first few hours after birth. However, because the anxiety
of mothers who could not breastfeed increased the nurses’
tendency to feed with the babies with formula, we did not know
how successful we were in this. LGA babies whose mothers
did not have diabetes mellitus were claimed to be under risk
for transient hypoglycemia (15). Our results supported this
hypothesis. We detected hypoglycemia in the first postnatal
hours in almost all of the LGA babies. Only one baby developed
hypoglycemia after 24 hours after birth. Besides, none of the
babies had prolonged hypoglycemia. Recurrent and severe
hypoglycemia was observed in only one baby. In many studies,
the frequency of hypoglycemia was high in the first postnatal
hours in LGA babies (12,16). Some researchers even argued
that glucose monitoring should not be extended up to 48 hours
(17). We cannot support this idea due to the small number of
LGA babies in our study. Nevertheless, we had a baby who
developed hypoglycemia after 24 hours.

Recent studies have shown that the risk of hypoglycemia was
significantly higher in the SGA babies than in LGA and AGA (11,
12, 18). Apart from the increased frequency of hypoglycemia,
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low or high birth weight is an important determinant for the
severity, recurrence and duration of hypoglycemia. Our data
supported this and the severity, recurrence and duration of
hypoglycemia were statistically higher in the SGA babies than
in LGA.

Infants of diabetic mothers commonly experience hypoglycemia
in the first hours after birth. However, the infants of diabetic
mothers treated with diet did not have any association with
hypoglycemia, while a significant increase in the frequency of
hypoglycemia was observed in those born to mothers treated
with insulin or oral agents (19,20). Our findings were in line with
this result. We can speculate that this may represent objective
evidence that strict control of diabetes has long term benefits
in the postnatal period. This should be carefully interpreted
since we could not compare further glucose levels due to no
indication of follow up in controls.

Late preterm infants are physiologically and metabolically
immature compared with term infants. Furthermore, the feeding
difficulty is another concern in late preterm infants. Therefore,
the increased risk of hypoglycemia in the postnatal period is not
surprising. The frequency of hypoglycemia in LPIs is reported
to be three times of that in term infants, and nearly two-thirds
of these late preterm infants require intravenous dextrose (21).

In their prospective study, Celik et al. (22) found absolute
hypoglycemia in 14.5% of late preterm infants. This study found
an increased risk for hypoglycemia in the postnatal period
(between selected groups) in the LPI group and the rate of
hypoglycemia among all risk groups was 20.9%.

Of the babies in our study, 19% had severe hypoglycemia
which occurred in the first four hours in almost half of them.
Severe hypoglycemia was not detected after 24 hours in any of
these babies although there were recurrent mild hypoglycemia
attacks. Recurrent hypoglycemia, which is important for long-
term adverse neurological effects, was observed in 24.1%
of all babies with hypoglycemia. Recurrent hypoglycemia
was seen more frequently in the SGA babies. Recent studies
highlighted the importance of recurrent hypoglycemia and
pointed out the necessity of a well-designed follow- up study
to determine the developmental outcomes of babies who
experienced early/recurrent hypoglycemia (12, 23). Such a
study will provide further evidence for the early intervention and
strict control of blood glucose. Our study had some limitations
and recommendations. The most important limitation of this
study was its retrospective and observational design. The low
number of babies under risk and some adequacies regarding
our records was another limitation of this study. Contrary to the
recommendations by the AAP, we accepted 47 mg/dl as the
limit value for hypoglycemia and blood glucose measurement
of all babies under risk was monitored for 48 hours (5).
Therefore, the number of tests was high and some babies
were applied avoidable intervention, which also increased the
frequency of hypoglycemia considerably. Even the possibility of



rebound hypoglycemia may have contributed to the frequency
of hypoglycemia observed in the present study because our
nurses often preferred formulas or dextrose while intervening
hypoglycemia. Because we did not record how we intervened
in hypoglycemia, we could not determine this. Another result
of this study was that our nurses tended to feed babies, who
could not have breast milk, with formula. Similarly, we cannot
predict the outcome of this.

To conclude, neonatal hypoglycemia is common in babies
under risk and they should be routinely screened for blood
glucose regardless of the recognition of risk factors and early
attention should be paid to feeding. Additionally, we believe
that it is appropriate to establish follow-up criteria for the first
postnatal 48 hours.
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