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ABSTRACT

Background: Hypoglycemia is one of the important problems encountered in small for gestational age (SGA)
neonates. The incidence and risk factors associated with hypoglycemia in the first 48 hours of life in Small for
Gestational Age (SGA) Neonates was investigated in this study.

Methods: Capillary Blood Glucose was screened by glucostix at 1, 2, 6, 12, 24, and 48 hours of age in 100 SGA
neonates fulfilling the inclusion and exclusion criteria.

Results: The overall incidence of hypoglycemia in SGA neonates in the study was 24%. The incidence of
hypoglycemia was significantly higher in preterm SGA neonates (37.50%) when compared to term SGA neonates
(17.65%). The incidence of symptomatic hypoglycemia was 9%. Maximum incidence of hypoglycemia was noted at
2 hours of life. Of the 24 SGA neonates with hypoglycemia, 33.33% had one episode of hypoglycemia, 45.83% had
two episodes of hypoglycemia, 12.50% had three episodes of hypoglycemia, 8.33% had four episodes of
hypoglycemia. None of the SGA neonate had more than four episodes of hypoglycemia. Early initiation of enteral
feeding was significantly associated with decreased incidence of hypoglycemia in SGA neonates. There was no
significant correlation between incidence of hypoglycemia in SGA neonates and gender of the baby, parity of mother,
mode of delivery and type of IUGR.

Conclusions: It is recommended to monitor all SGA neonates especially preterm SGA for hypoglycemia and ensure
early initiation of enteral feeding in all SGA neonates.
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INTRODUCTION

Small for Gestational Age (SGA) is defined as having a
birth weight that is more than two standard deviations
below the mean or less than the 10" percentile of a
population-specific birth weight vs. gestational age plot.
Hypoglycemia in SGA neonates occurs from depletion of
glycogen stores and decreased capacity for
gluconeogenesis. The other factors playing a role in
development of hypoglycemia include the limitation of

alternate fuel sources due to reduced oxidation of free
fatty acids and triglycerides, abnormalities of counter-
regulatory hormone mechanisms and hyperinsulinism.?
Hypothermia may also potentiate the problem of
hypoglycemia.

The major long-term sequelae of severe, prolonged
hypoglycemia are mental retardation, recurrent seizure
activity or both. Subtle effects on personality are also
possible.
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The symptoms attributed to hypoglycemia are
nonspecific. While jitteriness, tremors, irritability,
seizures, coma, lethargy, apathy, limpness, poor feeding,
vomiting, apnea, weak or high-pitched cry and cyanosis
are the symptoms attributed to hypoglycemia, many
neonates may have no symptoms.

It is recommended that serial blood glucose levels be
routinely measured in neonates who have risk factors for
hypoglycemia. Screening for neonatal hypoglycemia in
SGA neonates will aid in early detection and treatment of
hypoglycemia and will help in prevention of long-term
sequelae of hypoglycemia.

METHODS

The study was a prospective longitudinal study conducted
at Sree Balaji Medical College and Hospital, Chennai
from April 2015 to March 2016.100 SGA neonates born
at Sree Balaji Medical College and Hospital were the
subject of the study. The neonates were excluded from
the study if they were Infant of diabetic mothers,
neonates with Rh-hemolytic disease, neonates born to
mothers receiving therapy with
terbutaline/propranolol/lebatalol/oral hypoglycemic
agents, sick neonates including those with perinatal
asphyxia, polycythemia, sepsis and shock when they are
in active phase of illness and neonates of mothers
receiving intrapartum dextrose infusion

After taking the informed written consent from the parent
or guardian, detailed antenatal, natal and neonatal history
were recorded in a predesigned proforma. Capillary
Blood Glucose was screened by glucostix at 1, 2, 6, 12,
24, and 48 hours of age. In neonates found to be
hypoglycemic, hypoglycemia was confirmed by plasma
glucose levels using venous blood samples. They were
clinically examined and were treated according to
standard protocol. Blood glucose levels were monitored
accordingly. Fenton’s intrauterine growth charts (Figure
1 and Figure 2) were used to assess the weight for
gestational age in preterm neonates. Lubchenco Growth
chart (Figure 3) was used to assess the weight for
gestational age in term neonates. Any neonate whose
weight was less than the 10th percentile for the respective
age and sex was defined as SGA. Preterm gestation was
defined as gestational age less than 37 weeks of gestation.
Term gestation was defined as gestational age between 37
weeks to 41 weeks 6 days of gestation.

Ponderal index was used to classify SGA neonates.
Ponderal index was computed as, Pl = Weight
(GM)/Length (CM)3 x 100.

Asymmetric [IUGR: Ponderal index < 2
Symmetric IUGR: Ponderal index >2

For the purpose of study neonatal hypoglycemia was
defined as Capillary Blood Glucose less than 40 mg/dl
and Plasma Blood Glucose less than 45 mg/dl. Tremors,

Jitteriness, Irritability, seizures, lethargy, apathy,
limpness, poor feeding, vomiting, apnea and weak or
high-pitched cry were considered to be clinical signs of
hypoglycemia. Neonates were considered asymptomatic
if hypoglycemia was not associated with clinical signs.

The data was analysed using SPSS version 16.
Descriptive statistics was done for all data and were
reported in terms of mean values and percentages.
Suitable statistical tests of comparison were done.
Categorical variables were analysed with Fisher Exact
Test. P Value <0.05 was considered as significant.

RESULTS

In this study, 46% (n=46) of the neonates were males and
54% (n=54) females. Majority (68%) of the SGA
neonates were term (n=68) and the rest (32%) were
preterm (n=32) Among the 100 SGA neonates studied,
62%(n=62) were born to primigravida mother and 38%
(n=38) were born to multigravida mother. Majority of the
SGA neonates studied were delivered by LSCS (65%,
n=65), followed by vaginal (26%, n=26) and assisted
vaginal (9%, n=9). 74% (n=74) were asymmetric IUGR
and 26% (n=26) were symmetric IUGR. Enteral feeding
was initiated within one hour in 80% (n=80), between
one to two hours in 13% (n=13), and beyond 2 hours in
7% (n =7).
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Figure 1: Incidence of hypoglycemia at different
hours of life.

The overall incidence of hypoglycemia in SGA neonates
in the study was 24%. The number of neonates
developing symptomatic hypoglycemia were very few
with an overall incidence of 9% (n=9). Of the 24 SGA
neonates with  hypoglycemia,37.5% (n=9) were
symptomatic and 62.5% (n=15) were asymptomatic. The
incidence of hypoglycemia was maximum at 2 hours of
life (19%). This is followed by an incidence of 9% at 1
and 6 hours of life, 7% at 12 hours of life and 2% at 24
hours of life. The incidence at 48 hours of life was the
least. (1%) (Figure 1).

Of the 24 SGA neonates with hypoglycemia, 33.33%
(n=8) had one episode of hypoglycemia, 45.83% (n=11)
had two episodes of hypoglycemia, 12.50% (n=3) had
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three episodes of hypoglycemia, 8.33%(n=2) had four
episodes of hypoglycemia. None of the SGA neonates
had more than four episodes of hypoglycemia (Figure 2).
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Figure 2: Number of episodes of hypoglycaemia.

Among the 46 male SGA neonates studied, 32.60%
(n=15) developed hypoglycemia. Among the 54 female
SGA neonates studied, 16.67% (n=9) developed
hypoglycemia (P value > 0.05). Of the 68 term SGA
neonates studied, 17.65% (n=12) had hypoglycemia. Of
the 32 preterm SGA neonates studied, 37.50% (n=12) had
hypoglycemia. The incidence of hypoglycemia was
significantly higher in preterm SGA neonates when
compared to term SGA neonates (P value < 0.05).

Table 1: Hypoglycemia and Time of Initiation of
Enteral Feeding.

Time of

initiation of
enteral feeding

Present Absent

< 1 hour 12(15.00%) 68(85.00%) 80
1 -2 hours 8(61.54%) 5(38.46%) 13
>2 hours 4(57.14%) 3(42.86%) 7
Total 24 76 100
P Value

(Fisher’s exact 0.000171*

test)

Of the 62 SGA neonates born to primigravida mothers,
27.42% (n=17) had hypoglycemia. Of the 38 SGA
neonates born to multigravida mothers, 18.42% (n=7) had
hypoglycemia. (P Value > 0.05). Of the 26 SGA neonates
born by wvaginal delivery, 23.08% (n=6) had
hypoglycemia. Of the 9 SGA neonates born by assisted
vaginal delivery, 22.22% (n=2) had hypoglycemia. Of the
65 SGA neonates born by LSCS, 24.62% (n=16) had
hypoglycemia (P value > 0.05).

Of the 74 asymmetric IUGR neonates studied, 21.62%
(n=16) developed hypoglycemia. Of the 26 symmetric
IUGR neonates studied, 30.77% (n=8) developed
hypoglycemia. (P value > 0.05). Of the 80 SGA neonates
studied in whom enteral feeding was initiated within one
hour, 15% (n=12) developed hypoglycemia. Of the 13
SGA neonates studied in whom enteral feeding was

initiated between one to two hours, 61.54% (n=8)
developed hypoglycemia. Of the 7 SGA neonates studied
in whom enteral feeding was initiated beyond two hours,
57.14% (n=4) developed hypoglycemia.The incidence of
hypoglycemia was significantly lesser in SGA neonates
who were initiated on enteral feeds within one hour of
life (P value < 0.05) (Table 1). There was no significant
correlation between incidence of hypoglycemia in SGA
neonates and gender of the baby, parity of mother, mode
of delivery and type of IUGR.

DISCUSSION

The overall incidence of hypoglycemia in SGA neonates
in the present study was 24%.

Table 2: Incidence of Hypoglycemia in SGA neonates
in various studies.

Stud Sample Size Incidence
Present Study 100 24%
Narang A et al? 127 25.2%
Behera et al® 480 26.2%
Bhat, MA et al* 127 25.2%

Xu J® 126 25.7%

The overall incidence of hypoglycemia in SGA neonates
in the present study is comparable to the studies done by
Narang A et al, Behera et al, Bhat MA et al and Xu J.>5

Neonatal hypoglycemia and immediate neurological
complications were found to be significantly more
frequent in term SGA males compared to females by
Simchen MJ et al Holtrop and Tenovuo in their studies of
SGA neonates also found out that hypoglycemia was
more common in male neonates.®® But in this study no
statistically significant correlation was found between the
incidence of hypoglycemia and gender.

In the present study, of the 68 term SGA neonates
studied, 17.65% developed hypoglycemia. Of the 32
preterm SGA neonates studied, 37.50% developed
hypoglycemia. The higher incidence of hypoglycemia in
preterm neonates was found to be statistically significant.

The incidence of hypoglycemia in term SGA neonates in
the present study was 17.65%. Mejri A et al reported an
incidence of hypoglycemia of 26% in term SGA
neonates.® Lubchenco and Bard reported an incidence of
hypoglycemia of 25% in Term SGA group.® Holtrop
observed an incidence of 14.7% in small for gestational
age term neonates. The incidence of hypoglycemia in
term SGA neonates in the present study is lesser than that
reported by Mejri et aland Lubchenco and Bard and is
comparable to the study done by Holtrop.”®

The incidence of hypoglycemia in preterm SGA in the
present study was 37.50%. Devanel CB et al in his study
found that the incidence of hypoglycemia was 72.9% in
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SGA preterm neonates.! Lubchenco and Bard reported an
incidence of hypoglycemia of 67% in preterm SGA
group.’® The lesser incidence of hypoglycemia in preterm
SGA neonates in present study could be explained by the
early initiation of enteral feeding in majority of the study
subjects and by the fact that sick neonates in the active
phase of illness such as those with perinatal depression,
sepsis and shock were excluded in present study. Mejri A
et al in their study noted that symmetrical growth
restriction decreased the risk of neonatal hypoglycemia
which was explained by the fact that more severe growth
restriction is associated with relative insulin resistance.
But no significant association was found between
incidence of hypoglycemia and the type of IUGR in the
present study.®

Narang A in his study noted that 98% episodes of
hypoglycemia in SGA neonates occurred in first 24 hours
of life.2 Ninety four percent hypoglycemic episodes
occurred within 24 h of life in the study of SGA neonates
done by Beheraet al Mejri A et al in his study of
hypoglycemia in term SGA neonates observed that only
15% of the neonates continued to present with
hypoglycemic episodes beyond 36 hours of life.3® These
findings are comparable to present study in which
majority of the hypoglycemic episodes occurred within
the first 24 hours of life. 9% of the SGA neonates in
present study developed symptomatic hypoglycemia.
This is comparable to the study done by Beheraet al3 in
which 10% of the SGA neonates developed symptomatic
hypoglycemia.

Delay in initiating breastfeeding were considered risk
factors for developing hypoglycemia in studies done by
Anderson et al.,11 and Sasidharan et al.*? In the study by
Bhat, M.A et al4 oral feeds had been initiated by one
hour of life in only 37% of hypoglycemic neonates
compared to 63% of non-hypoglycemic neonates. But in
the study by Bragg JJ et al it was observed that early
enteral feeding does not prevent the occurrence of
hypoglycemiain SGA neonates.'® In present study, lesser
incidence of hypoglycemia was noted in the SGA
neonates in whom early enteral feeding was initiated as
shown by the studies by Anderson et al, Sasidharan et al
and Bhat, M.A et al 1113

CONCLUSION

It is recommended to monitor all SGA neonates
especially preterm SGA for hypoglycemia. Since early
initiation of enteral feeding was associated with
significantly lesser incidence of hypoglycemia, it is
advised ensure early initiation of enteral feeding in all
SGA neonates.

Funding: No funding sources
Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Duvanel CB, Fawer CL, Cotting J, Hohlfeld P,
Matthieu JM. Long-term effects of neonatal
hypoglycemia on brain growth and psychomotor
development in small-for-gestational-age preterm
infants. J Pediatr. 1999;134(4):492-8.

2. Narang A, Bhat MA, Kumar P. Hypoglycemia in
small for gestational age babies. Indian J Paediatric.
2001;68(10):963-5.

3. Behera B, Modi M, Thakur A, Garg P, Kler N,
Chopra A, et al. Hypoglycemia in small for
gestational age infants in a level Il NICU: an
observational study. Curr Med Res Pract.
2015;5(1):10-3.

4. Bhat MA, Kumar P, Bhansali A, Majumdar S,
Narang A. Hypoglycemia in small for gestational
age babies, Indian J Pediatr. 2000;67:423.

5. Xu J. 126 small gestational age infants. Clinical
characteristics and long-term observation. Zhonghua
Yi XueZaZzhi. 1992;72(8):459-61,508.

6. Simchen MJ, Weisz B, Zilberberg E, Morag I,
Weissmann-Brenner A, Sivan E. Male disadvantage
for neonatal complications of term infants,
especially in small-for-gestational age neonates. J
Matern Fetal Neonatal Med. 2014;27(8):839-43.

7. Holtrop PC. The frequency of hypoglycemia in full
term large and small for gestational age newborns.
Am J Perinatology. 1993;10:150-4.

8. Tenovuo A. Neonatal complications in small-for-
gestational age neonates. J Perinat Med.
1988;16(3):197-203.

9. Mejri A, Dorval VG, Nuyt AM, Carceller A.
Hypoglycemia in term newborns with a birth weight
below the 10th percentile. Paediatr Child Health.
2010;15(5):271-5.

10. Lubchenco LO, Bard H. Incidence of hypoglycemia
in newborn infants classified by birth weight and
gestational age. Pediatr. 1971;47:831-8.

11. Anderson. Neonatal hypoglycemia in Nepal. Arch
Dis Child. 1993;63:1268-76.

12. Sasidharan CK, Gokul E, Sabitha. Incidence and
risk factors for neonatal hypoglycemia in Kerala,
India. J Paediatric. 1992;96:294-8.

13. Bragg JJ, Green R, Holzman IR. Does early enteral
feeding prevent hypoglycemia in small for
gestational age neonates? J Neonatal Perinatal Med.
2013;6(2):131-5.

Cite this article as: Shirley AS, Jerry ALT, Shiji R.
Incidence and risk factors associated with
hypoglycemia in the first 48 hours of life in Small for
Gestational Age Neonates. Int J Contemp Pediatr
2018;5:2300-3.

International Journal of Contemporary Pediatrics | November-December 2018 | Vol 5 | Issue 6  Page 2303



