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Introduction: Hypoglycemia is frequent in level-1 postnatal units (PNU), which can result 
in many transfers to the level-3 neonatal unit (NNU).
Objectives: This study reports on hypoglycemia (capillary blood glucose <2.5 mmol/L in 
the first 24 h) in at-risk infants. Its main objective was to evaluate the impact of hypogly-
cemia in level-1 PNU on level-3 NNU admissions.
Methods: The study was retrospective, conducted between January 01, 2018 and 
December 31, 2018. Inclusion criteria were infants in the PNU who were: 1) late-preterm 
(35≤ weeks’ gestation <37), 2) infants-of-diabetic mothers (IDM), and/or 3) low (2.0–2.5 kg) 
or high (>4.0 kg) birthweight.
Results: Of the 3192 deliveries, 983 (31%) were eligible for study enrollment; 77% were IDM 
and 19% late-preterm. A total of 192 (19.5%) newborns had hypoglycemia in the first 4 h and 42 
(4.3%) within 4–24 h. Twenty-two (2.2%) newborns were transferred to NNU, 17 in first 4 h and 
five within 4–24 h. Overall, independent predictors of NNU transfer were late-preterm, cesarean 
delivery, and glucose measurement <1.5 h (P ≤ 0.019). Independent predictors of hypoglycemia in 
the first 4 h were late-preterm, cesarean delivery, glucose measurement before feeding, and glucose 
measurement <1.5 h (P ≤ 0.045). The independent predictor of hypoglycemia within 4–24 h was 
cesarean delivery (P = 0.017). Ten neonates had blood glucose ≤1.0 mmol/L; they all required 
NNU transfer for intravenous glucose.
Conclusion: This study shows frequent low glucose readings in these infants (overall pre-
valence, 23.8%) and confirms the need for clinical observation and regular monitoring. It is 
prudent to initiate and maintain proper feeding and to adhere to evidence-based guidelines.
Keywords: late preterm, cesarean delivery, IDM, neonatal units, newborn feeding

Introduction
There are numerous risk factors associated with neonatal hypoglycemia. They com-
monly include maternal conditions, such as obesity, diabetes, hypertension, medica-
tions (eg, intravenous glucose, beta-blockers, and beta-agonist tocolytics), substance 
use, pre-eclampsia, and gestational diabetes. Newborn conditions include prematurity, 
cesarean delivery, inappropriate birthweight, small-for-gestational-age (SGA), intrau-
terine growth restriction (IUGR), discordant twins, polycythemia, inborn error of 
metabolism (IEM), genetic syndromes, endocrine abnormalities, respiratory distress, 
and other perinatal complications (including a 5-min Apgar score <7).1–4

The definition of hypoglycemia is arbitrary and varies with age.5 Thus, there are 
several guidelines for screening and managing neonatal hypoglycemia.5,6 The 
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Canadian Pediatric Society considers blood glucose <2.6 
mmol/L in the first 72 h as “transitional hypoglycemia” 
and <3.3 mmol/L after 72 h as “persistent hypoglycemia”.6 

Reference values that specifically cover the first 4 h of life 
and extend beyond 24 h are highly needed in both healthy 
and at-risk newborns.

The level-3 neonatal units (NNU) of tertiary referral 
hospitals are often hindered by a large number of high-risk 
pregnancies and the associated adverse events on the new-
born. Many of these infants may fit admission to a lower- 
level nursery, such as level-1 postnatal units (PNU). 
Adhering to evidence-based procedures in the PNU will 
likely lower the rate of neonatal complications, including 
the transfer to NNU.1–3

For at-risk infants, relatively simple interventions have 
been shown to reduce the transfer to NNU due to 
hypoglycemia.2 This study investigates central variables 
(late-preterm, maternal/gestational diabetes, and inap-
propriate birthweight) that may increase the risk of hypo-
glycemia, and their contributions to NNU transfer. Core 
preventive measures for such infants, such as standard 
newborn care, initiating and maintaining proper feeding 
(assuring adequate caloric intake), regular glucose moni-
toring, and risk stratification are analyzed.7 This report 
also highlights concerns that require improvements in 
both monitoring and managing low glucose readings in 
the PNU, considering the well-documented adverse neuro-
developmental outcome of hypoglycemia.8–11

Methods
This study was a retrospective chart review of the newborn 
records, and was approved by ‘Tawam Human Research 
Ethics Committee (AA/AJ/662). This committee waivers 
the consent for research for approved retrospective chart 
reviews. The study was conducted according to the ICH- 
GCP guidelines, and the patient information was protected 
according to the guidelines of the declaration of Helsinki. 
During the study period (January 01, 2018 to 
December 31, 2018), there were 3192 deliveries at 
Tawam Hospital (the only tertiary-care center in Al Ain, 
Abu Dhabi, United Arab Emirates). Of these, approxi-
mately 600 neonates were directly admitted to the level-3 
NNU. The hospital did not have a transitional/ level-2 
nursery; thus, escalation of hypoglycemia management 
(eg, nasogastric tube feeding and intravenous glucose infu-
sion) required NNU admission.

The postnatal unit (PNU, a level-1 nursery) encouraged 
rooming-in practice, breastfeeding in the first hour of life 

and, when possible, offered limited (approximately 
one hour) skin-to-skin contact. Asymptomatic infants at 
risk of hypoglycemia (late preterm, IDM, and/or inap-
propriate birthweight) routinely received regular glucose 
monitoring per the American Academy of Pediatrics 
(AAP) protocol;1 please also see Supplementary File. 
Newborns <35 weeks’ gestation, <2.0 kg birthweight, or 
having symptoms (clinical problems) were directly (imme-
diately after birth) admitted to the level-3 NNU.

Study eligibility was all newborns with birthweight 
≥2.0 kg who were admitted immediately after delivery to 
the PNU and had at least one of the following risk factors 
for hypoglycemia (defined as, capillary blood glucose <2.5 
mmol/L): (1) Late preterm (gestational age, 35 0/7 to 36 0/7 

weeks); (2) IDM; and/or (3) Low (2.0 to 2.5 kg) or high 
birthweight (>4.0 kg). Gestational age (based on the last 
menstrual period or early trimester ultrasound dating) and 
birthweight were obtained from the labor and delivery 
records. Unless medically indicated, intravenous glucose- 
containing solutions were not routinely administered to the 
mothers in our labor and delivery unit. Intravenous glu-
cose solutions, however, were used for cesarean deliveries.

The gestational or maternal diabetes status was obtained 
from the labor and delivery records. All pregnancies were 
screened for gestational diabetes between 24 and 28 weeks’ 
gestation, using the clinical guidelines and standardized prac-
tices recommended by the American College of 
Obstetricians and Gynecologists.22 The “oral glucose toler-
ance test” includes 100-g sugar. A diagnosis of gestational 
diabetes was made if the fasting blood glucose was ≥5.3 
mmol/L, one-hour blood glucose ≥10.0 mmol/L, two-hour 
blood glucose ≥8.6 mmol/L, or three-hour blood glucose 
≥7.8 mmol/L. Mothers with confirmed gestational diabetes 
were advised on self-monitoring, ideal levels of control, and 
pregnancy risks.

First breastfeeding typically occurred in the labor and 
delivery unit at 30 to 60 min after birth. Maternal condi-
tions that required postpartum management occasionally 
made formula feeding the alternative option for some at- 
risk infants. A local guideline (2020, “screening for and 
management of neonatal hypoglycemia in at-risk infants”) 
is provided as Supplementary File. Briefly, first glucose 
measurement should be performed 1.5 h after birth (30 to 
60 min after feeding). For the neonates with large-for- 
gestational-age (LGA) or IDM, glucose monitoring should 
be every 3 h for 12 h. For the neonates with SGA or late- 
preterm, glucose monitoring should be every 3 h for 24 
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h. Notifiable glucose values were <2.5 mmol/L, regardless 
of its time or clinical variables.

Capillary blood was typically collected by a warmed 
heel prick using the nonenzymatic Accu-Chek® Inform II 
System (Blood Glucose Monitoring System, Roche 
Diagnostics). The lowest limit of detection was 0.61 
mmol/L (11 mg/dL); unfortunately, values between 0.61 
and 1.0 mmol/L were rounded up in the medical records to 
1.0 mmol/L (occurred in 10 of the 983 studied newborns). 
Blood glucose <2.5 mmol/L was not routinely confirmed 
by an enzymatic method in the laboratory or a blood gas 
analyzer. The time and result of glucose measurements 
were automatically linked to the electronic medical record; 
thus, these values were available for all studied newborns.

The time of first feeding was charted manually by the 
nurses, which was available in only 574 (58%) newborns. 
For the remaining 409 (42%) newborns, the status of being 
fed ≤1.0 h or >1.0 h after birth was charted. It is worth 
emphasizing that the data reported here were obtained 
from reviewing the newborn records, which did not 
include all important (relevant) maternal conditions.

Statistics
The analysis was performed on SPSS, version 20. Pearson chi- 
square test was used to evaluate the frequency distribution of 
certain variables as a function of blood glucose. Backward 
multiple logistic regression models (likelihood ratio) were 
used to evaluate hypoglycemia (blood glucose <2.5 mmol/L 
in the first 4 h as well as 4 to 24 h) and NNU transfer versus 
various predictors. The significant variables in simple logistic 
regressions of hypoglycemic status were entered in the back-
ward multiple logistic regression models. P<0.05 was consid-
ered significant.

Results
Of the 3192 deliveries, 983 (31%) were eligible for study 
enrollment and were included. Their characteristics are in 
Table 1. Seventy-seven percent of the newborns were IDM 
and 19% were late preterm. Serial capillary blood glucose 
readings were available in 917 (93%) newborns, who com-
pleted the scheduled screening described in Methods and 
Supplementary File.

NNU Admissions
A total of 192 (19.5%) newborns had blood glucose <2.5 
mmol/L in the first 4 h (early hypoglycemia). Of these, 17 
were transferred to the NNU for “low blood glucose readings, 
and not responding to the local feeding trial” (giving 

a measurable amount [typically, 20 to 30 mL] of freshly 
expressed breast milk or infant formula followed, 30 min 
later, by rechecking blood glucose). Forty-two (4.3%) new-
borns had hypoglycemia within 4 to 24 h. Five were transferred 
to the NNU for the same reason mentioned above. Thus, the 

Table 1 Study Sample Population, n = 983 (All At-Risk 
Newborns Who Were Admitted to the Postnatal Unit in 2018)

Females 460 (47%)

Vaginal delivery 647 (66%)

Late preterm versus terma

Late preterm 189 (19%)

Term 794 (81%)

Infant of diabetic mother (IDM) 754 (77%)

Birthweights (kg)

Mean±SD 3.1±0.5

Median 3.1
Range 2.0 to 4.6

Birthweight categories
2.0 to <2.5 kg 60 (6%)

2.5 to 4.0 kg 739 (75%)

>4.0 kg 184 (19%)

Blood glucose <2.5 mmol/L within 4 h of lifeb 193 (19%)

Blood glucose <2.5 mmol/L between 4 and 24 h of lifec 42 (4%)

NNU transfer within 24 hd

Total 22 (2%)

Within first 4 h 17 of 22

Within 4 to 24 h 5 of 22
IDM 19 of 22

Late preterm 6 of 22

First feeding ≤1.0 h 688 (70%)

First blood glucose measurement >1.5 h 764 (78%)

First feeding before blood glucose measuremente 791 (80%)

Type of first feeding (n=791)

Human milk 673 (85%)
Infant formula 102 (10%)

Both 16 (2%)

Skin-to-skin contact (usually ≤1.0 h) 673 (68%)

Notes: aLate preterm, 35 0/7 to 36 6/7 weeks’ gestation. bSeventeen (2%) of these 
newborns were transferred to the NNU within 4 h after birth. Their blood glucose 
values were: mean±SD, 1.4±0.4; median, 1.2; range, ≤1.0 to 2.3 mmol/L (n=17). cFive of 
these newborns were transferred to the NNU between 4 and 24 h after birth for 
hypoglycemia after feeding; their blood glucose values were: mean±SD, 2.1±0.2; median, 
2.1; range, 1.9 to 2.3 mmol/L (n=5). Otherwise, the overall blood glucose values were: 
mean±SD, 2.2±0.3; median, 2.2; range, 1.4 to 2.4 mmol/L (n=42). dSeventeen newborns 
were admitted within 4 h after birth (footnote “b”) and five newborns were admitted 
between 4 and 24 h after birth (footnote “c”). Their overall blood glucose values were: 
mean±SD, 1.5±0.5; median, 1.3; range, ≤1.0 to 2.3 mmol/L (n=22). eThe remaining 192 
newborns had blood glucose measurement before feeding.
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overall prevalence of hypoglycemia in the first 24 h was 
23.8%, and that of NNU transfer 2.2%. Nineteen of the 22 
(“17 + 5”) NNU transfers were IDM; six were receiving 
human milk, eight were receiving infant formula, and eight 
were receiving both.

Three of the 22 neonates who required NNU admission 
were symptomatic. One had lethargy and poor feeding and two 
had vomiting. Their clinical findings were resolved quickly 
after intravenous glucose administration. One more neonate 
had mild respiratory distress, which required support over 24 
h. For the remaining 18 neonates, the hypoglycemia was 
asymptomatic, detected on the screening, and did not respond 
to the feeding trial (emphasizing the need for regular 
monitoring).

All of the 10 neonates with severe hypoglycemia 
(blood glucose ≤1.0 mmol/L) required NNU transfer for 
intravenous glucose administration. Nine of them had nor-
mal development on the routine assessments at 2, 6, 12, 
18, and 24 months of age (unable to follow-up with one).

The multiple logistic regression model showed the overall 
independent predictors of NNU transfers were late-preterm 
(P<0.018), cesarean delivery (P<0.019), and glucose measure-
ment <1.5 h (P<0.017, please see Figure 1A for the change in 
glucose level with age). Thus, clinical observation and close 
monitoring are needed for the infants with late preterm or 
cesarean delivery.

Hypoglycemia
The prevalence of hypoglycemia in the first 4 h was lower in 
newborns who had the first feeding ≤1.0 h (15.7% versus 

28.8%, P<0.001), glucose measurement >1.5 h (13.9% ver-
sus 39.7%, P<0.001), glucose measurement after feeding 
(14.5% versus 39.6%, P<0.001), and vaginal delivery 
(14.7% versus 29.0%, P<0.001), Figure 2. Higher numbers 
of risks were associated with higher frequencies of early 
hypoglycemia (P=0.005).

It is worth noting that “first feeding >1.0 h of life” was not 
a predictor of early hypoglycemia in the multiple logistic 
regression model (Table 2; the odds of hypoglycemia in 
infants who had the first feeding >1.0 h was 58% lower; please 
also see Figure 1B). Thus, main determinants of early hypo-
glycemia remain “late-preterm” and “cesarean delivery” 
(along with manipulating time of glucose measurements), 
Table 2. Similarly, the multiple logistic regression model 
showed the independent predictor of hypoglycemia between 
4 and 24 h was cesarean delivery (P=0.017, Table 3). It is also 
worth noting that IDM was negatively related to hypoglyce-
mia between 4 and 24 h (a finding that was confirmed through 
cross-tabulation and simple logistic regression analyses). This 
result could reflect an improved awareness and care for these 
infants (Table 3).

First Feeding
Of the 983 newborns, 688 (70%) received the first feeding 
≤1.0 h of life and 295 >1.0 h of life (Table 1 and Figure 2). 
The precise time (exact age) at first feeding, however, was 
available for only 574 newborns (58%, Figures 3 and 1B, 
closed red diamonds). The time (mean±SD) of the first 
feeding was 47±30 min (median, 41 min; range, 1 min to 
192 min). (It is important to note that the multiple logistic 

Figure 1 Scatter plots of the first glucose readings (in mmol/L). (A) First glucose readings as a function of “age at these measurements” (n = 983). The dotted line is linear fit; its equation 
is shown. The horizontal line is the cutoff 2.5 mmol/L. (B) First glucose readings as functions of “age at the first feeding” (closed red diamonds) and “age at these measurements” (open 
blue diamonds). For these 574 infants, the time of first feeding was documented; two data points, 8.6 and 7.2 mmol/L, were removed to increase the clarity of the graph.
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regression model in Table 2 was based on the 983 new-
borns. Therefore, the independent variables in the back-
ward selection did not include the time of first feeding, 
which had many missing values.)

First Glucose Readings
The time (mean±SD) of the first glucose measurement was 121 
±43 min (median, 115 min; range, 10 min to 296 min; n = 932), 

Figure 3. Independent predictors of a low first glucose reading 
were late preterm (P=0.002), cesarean delivery (P=0.045), and 
glucose measured <1.5 h of life or before feeding (P<0.001), 
Table 2. The first glucose readings as a function of age is shown 
in Figure 1A; the increase in blood glucose with age is evident 
(approximately 0.45 mmol L−1 h−1, Pearson correlation, 0.934; 
R2, 0.873; P<0.001). One hundred ninety-two (19.5%) of these 
infants had glucose levels <2.5 mmol/L.

Figure 2 Dot Plot showing the first blood glucose values (mmol/L) within 4 h after birth as functions of first feeding (≤1.0 h versus >1.0 h), first glucose measurement 
(≥1.5 h versus <1.5 h, and before versus after feeding), and mode-of-delivery (vaginal versus caesarean). Percentages of infants with readings <2.5 mmol/L and the 
corresponding P (Pearson chi-square test) values between the groups are shown. Short bolded horizontal lines are mean. The cutoff 2.5 mmol/L is shown as a long horizontal 
line. Six blood glucose values >6.0 mmol/L were removed to increase the clarity of the graph.
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The time of the first feeding was documented in 574 
infants; for these infants, the first glucose readings were 
plotted in Figure 1B as functions of “age at the first feeding” 
and “age at these measurements”. Ninety (15.3%) infants had 
blood glucose levels of <2.5 mmol/L. The increase in glucose 
levels with age is also evident (Pearson correlation, 0.798; 
R2, 0.637; P<0.001). As shown in Figure 1B, the time of the 
first feeding had a lesser effect on the glucose level compared 
to the age of the glucose measurement.

Discussion
This study assessed the feeding and glucose monitoring 
practices in our level-1 postnatal unit. Its main purposes 
were to improve the care and lower the rate of NNU 
transfer for neonates with hypoglycemia. Being the only 
tertiary-care center for high-risk pregnancies in Al Ain 
City, the prevalence of IDM in the studied infants was 
remarkably high. The key findings here are summarized as 
follows: (1) Late-preterm infants and those of cesarean 
delivery need careful care, similar to that of IDM. (2) 

High prevalence (23.8%) of low glucose readings (<2.5 
mmol/L) in at-risk infants, especially in the first 4 h of life. 
This finding emphasizes the need to establish reference 
blood glucose values that define “hypoglycemia” as 
a function of age, despite the valid need for “operational 
glucose levels”. (3) Relatively high rate of NNU transfer 
in the first 4 h, which emphasizes the need for a closer 
observation during this transitional period. (4) Lack of (or 
subtle) clinical findings in the majority of infants who had 
severe hypoglycemia or required NNU transfer, which 
emphasizes the need for regular monitoring for all at-risk 
infants. (5) Improved awareness and clinical care for at- 
risk infants can ameliorate the risk of hypoglycemia, as 
noted here in IDM. Future studies are needed to under-
stand the mechanism(s) of hypoglycemia in infants who 
failed a feeding trial. Therefore, it is readily evident that 
recognizing infants at risk of hypoglycemia and adhering 
to the evidence–based feeding and monitoring guidelines 
are sensible. It is also important to extend the list of infants 
at risk of hypoglycemia by recognizing other variables, 

Table 2 Backward Multiple Logistic Regression (Likelihood Ratio) of Hypoglycemia Between 0 and 4 h of Age (the First Measurement) 
versus Various Variables

B P Exp(B) 95% C.I. for EXP(B)

Lower Upper

First glucose measurement after feeding −1.484 0.000 0.227 0.114 0.451
First glucose measurement >1.5 h after birth −1.096 0.000 0.334 0.234 0.477

Term −0.633 0.002 0.531 0.359 0.785

First feeding >1.0 h after birth −0.869 0.018 0.419 0.204 0.860
Vaginal delivery −0.476 0.045 0.621 0.391 0.989

Notes: The significant variables in simple logistic regressions of hypoglycemic status were entered in the backward multiple logistic regression models. Variables entered on 
step 1: skin-to-skin, gender, birth weight (kg), IDM, feeding ≤1.0 h, first blood glucose measurement >1.5 h after birth, first blood glucose measurement after feeding, late 
preterm, and mode-of-delivery. The odds [likelihood ratio, Exp(B)] of hypoglycemia in infants who had the first glucose measurement after feeding were 77% (1 minus 0.227) 
lower, glucose measurement >1.5 h 67% lower, term pregnancy 47% lower, first feeding >1.0 h 58% lower, and vaginal delivery 38% lower.

Table 3 Backward Multiple Logistic Regression (Likelihood Ratio) of Hypoglycemic Status Between 4 and 24 h of Age versus Various 
Variables

B P Exp(B) 95% C.I. for EXP(B)

Lower Upper

IDM −0.878 0.008 0.416 0.218 0.793
Caesarean delivery 0.773 0.017 2.167 1.150 4.083

Male 0.561 0.098 1.752 0.902 3.403

Constant −3.197 0.372 73.882

Notes: The significant variables in simple logistic regressions of hypoglycemic status were entered in the backward multiple logistic regression models. A backward multiple 
logistic regression of the status of hypoglycemia between 4 and 24 h versus the predictors IDM, late preterm, mode-of-delivery, birthweight, and gender was executed. 
Significant predictors that remained in the model were IDM, mode-of-delivery, and gender. The odds of hypoglycemia among IDM are 58% lower, while controlling for the 
mode-of-delivery and gender. After controlling for IDM and gender, the odds of hypoglycemia are 117% higher for infants born by caesarean section. The odds of 
hypoglycemia are also 75% higher for males as compared to females.
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such as maternal obesity, maternal medications, congenital 
disorders, and genetic syndromes.4

As previously shown, the blood glucose may drop to 
1.1 to 1.4 mmol/L between 1.0 and 1.5 h of life in low-risk 
newborns.8 Readings then increase gradually with time, 
even if the first feeding is slightly delayed.12 This “transi-
tional low blood glucose” should be coupled to lower 
insulin and higher glucagon blood levels.13 Other protect-
ing hormones include cortisol, growth hormone, and 
catecholamines.14 Early feeding (within 60 min after 
birth) could be essential for certain infants, such IDM, 
low birthweight, SGA, late preterm, and other not yet 
well-defined clinical conditions.3,7 Therefore, adhering to 
the guidelines of “early initiation and maintaining a proper 
feeding” is crucial for all neonates, especially those with 
identifiable risk variables. This awareness is critical, prin-
cipally with respect to the well-documented adverse events 
of hypoglycemia on neurodevelopment.8–11

Valid glucose measurements are essential for proper inter-
pretation. The analytical tool should be accurate over the range 

0 to 5.0 mmol/L, and the test should be simple (convenient for 
the nurses) and quick (essential for prompt management). Low 
readings should be confirmed by an easily accessible “blood 
gas analyzer”, preferably inside the PNU.15–17

In one prospective study, the incidence of blood sugar ≤2.0 
mmol/L was 19%, and was mostly observed in the first 24 h.18 

In another prospective study involving healthy newborns, 
blood glucose <2.6 mmol/L was more frequent in those who 
had a delayed initiation of breastfeeding, with an overall 
incident of 2.2% in the first three days.19 In a retrospective 
study, the nadir of plasma glucose in late-preterm infants was 
similar to that in term infants (mean, ~90 min).20

Summary of the Study Strengths 
and Limitations
The study was conducted in the main tertiary-care center in 
the region, having a large proportion of high-risk pregnancies 
(including newborns with IDM, late-preterm, and caesarian 
delivery). The prevalence of severe hypoglycemia (blood 

Figure 3 Box plots showing the distributions of age (in min) at the first feeding (n = 574, 58%), at the first blood glucose measurement (n = 932, 95%), and the minute-intervals 
between them; all based on “minimum, first quartile, median, third quartile, maximum, and outliers”. For age at the first feeding, 20 values (one at 355 min and 19 at 0 min) were 
charting errors (removed); moreover, the exact age at the first feeding was not charted in 409 newborns. For age at the first measurement, 37 values were >6 h (removed to 
increase the clarity of the graph) and 14 were charting errors (removed).
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glucose ≤1.0 mmol/L), symptomatic newborns, or NNU 
transfer was relatively low. The number (n = 983) and 
percentage (38% of the total PNU admissions) of enrolled 
neonates were large. The distribution of the risk variables 
among studied neonates is also proper. These characteristics 
allowed reliable multiple logistic regression analyses for both 
early hypoglycemia and that between 4 and 24 h of life. The 
study was conducted over an entire calendar year. 
Limitations include being retrospective and did not include 
relevant variables, such as maternal conditions (eg, excess 
body fat, medications, and systemic illnesses), important 
neonatal conditions (eg, small-for-gestational-age [SGA], 
intrauterine growth restriction [IUGR], and genetic syn-
dromes). The sensitivity of glucometers was not compared 
to that of plasma glucose.21 The neonates with severe hypo-
glycemia were not referred for comprehensive neurodevelop-
mental evaluation as recommended.17 Practice gaps also 
included incomplete charting and partial adherence to the 
monitoring and feeding protocols.

The study enrolled only newborns in the level-1 PNU 
who were eligible for regular glucose monitoring, as spe-
cified in Methods. According to our hospital policy, these 
infants are ≥35 weeks’ gestation and ≥2.0 kg birthweight 
(10th centile for 35 weeks’ gestation). Thus, true “IUGR” 
and “SGA” newborns were not identified in this study. 
Future studies are needed to address such clinical condi-
tions. The insufficient information about our practice of 
skin-to-skin contact prevented proper interpretation of its 
benefits in at-risk infants. The “glucose gel” has recently 
being used in our PNU (see Supplementary File), and 
future studies are needed to assess its impact on the pre-
valence and outcome of hypoglycemia.10 Finally, regular 
staff training and outcome assessment are core to estab-
lishing and maintaining optimal management of blood 
glucose in the newborn.

In conclusion, identifying infants at risk of hypoglyce-
mia in the level-1 postnatal unit is crucial. The attentive-
ness to close clinical observation, initiating and 
maintaining proper feeding, and regular glucose monitor-
ing is also vital. Independent predictors of NNU transfer 
for hypoglycemia include late-preterm and caesarian deliv-
ery. Special care for these infants is needed to prevent 
adverse neurodevelopmental outcomes.
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