
Abstract. – OBJECTIVE: To investigate the
value of micro blood glucose monitoring of high
risk neonate on guiding perinatal complications
and one-year follow-up results.

PATIENTS AND METHODS: A total of 268 cas-
es that were diagnosed as high-risk neonates by
our Obstetrics Department from June 2010 to
June 2014 were enrolled. After measuring their
micro blood glucose instantly, 6h, 12h, 24h, 1d,
2d and 3d after delivery, divided them into two
groups: hypoglycemic group (n = 54) and nor-
mal group (n = 214). And then the differences of
perinatal complications and their one-year fol-
low-up results were compared.

RESULTS: The occurrence of perinatal compli-
cations in hypoglycemic group was significantly
higher than that in normal group (p < 0.05); the
faster the hypoglycemia occurred, the longer the
duration was, and the severer the complications
were. Hypoglycemia often occurred prior to the
complications. The mental development index
(MDI) and the physical development index (PDI)
of hypoglycemic group were significantly lower
than those in the normal group and differences
were statistically significant (p < 0.05).

CONCLUSIONS: Continuous blood glucose
monitoring of high-risk neonate was of great
significance in guiding perinatal complications
at one-year follow-up.
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Introduction

Hypoglycemia in high-risk neonates has
aroused great attention of Obstetrics Department
and neonatologists. Many articles have pointed
out that prevalence of hypoglycemia in high risk
infants is between 10-20%1. Hypoglycemia re-
sults in early irreversible ischemia anoxic en-
cephalopathy and even death in some cases. Fol-
low-up results have indicated that even if the hy-
poglycemia was mild or quickly corrected, the
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intelligence and development levels of the
neonates were delayed than their peers2,3. In our
study, we have further investigated the value of
micro blood glucose monitoring of high-risk
neonate on guiding perinatal complications and
one-year follow-up. 

Patients and Methods

General Materials
A total of 268 cases, diagnosed as high risk

neonates by the Obstetrics Department from June
2010 to June 2014 were enrolled in the study. All
were high risk neonates as confirmed by the di-
agnostic standards4: (1) Mothers had diseases,
such as hypertension, diabetes mellitus etc.; (2)
Preterm birth, low birth weight, fetal macroso-
mia, multiple pregnancy, IVF, hypothermia, ce-
sarean section, birth trauma, asphyxia; (3)
Neonatal hypoxic ischemic encephalopathy, hy-
perbilirubinemia, aspiration pneumonia, respira-
tory distress, Apgar score < 7 and so on.

Exclusion standards: (1) The mother with se-
vere systemic lupus erythematosus, hematologi-
cal diseases, viral hepatitis and infectious dis-
eases etc; (2) Birth defects, congenital heart dis-
ease, genetic diseases etc.

Research Methods
After obtaining the approval of the hospital

Ethics Committee and the informed consent of
the parents/guardians of the neonates, immedi-
ately measuring the neonates’ micro blood glu-
cose instantly, 6h, 12h, 24h, 1d, 2d and 3d after
delivery, then dividing them into two groups: hy-
poglycemia group (n = 54) and normal group (n
= 214). Hypoglycemic group: 32 cases of male
and 22 cases of female, gestational age from 33-
42 weeks, on average (38.6 ± 3.4) weeks; weight
from 2.2-4.3 kg, on average (2.7 + 0.5) kg. Nor-
mal group: 113 cases of male and 101 cases of
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female, gestational age from 37-40 weeks, on av-
erage (39.2 ± 1.3) weeks; weight from 2.8-3.7
kg, on average (3.2 ± 0.7) kg. Difference on gen-
der between the two groups had no statistical sig-
nificance (p > 0.05); the gestational age and body
weight in hypoglycemia group were significantly
lower than those in normal group and difference
had statistical significance (p < 0.05).

Detection Method
Blood glucose was measured and recorded by

Abbot micro amount blood glucose detector. A
drop of blood from the neonate’s blood capillary
of the right heel was assessed onto the test paper.
Diagnostic criteria for hypoglycemia: term infant
< 1.7 mmol/L, 3d later < 2.2 mmol/L; low birth
weight premature infants < 1.1 mmol/L; 3d later
< 2.2 mmol/L. 

Treatment Method
As for the hypoglycemic high risk neonates

with gestational weeks > 35 weeks, birth weight
> 1.8 kg, Apgar score at 5 min after birth > 6
points, good sucking and swallowing ability and
without other neonatal diseases, are immediately
treated with oral administration or nasal feeding
of 3-6 mg/kg 5-10% glucose, then feed them
once every 2-3 hours till colostrums secretion is
there. As for the hypoglycemic high risk
neonates with gestational weeks < 35 weeks,
birth weight < 1.8 kg, Apgar score at 5min upon
birth < 6 points, and accompanied with respirato-
ry distress syndromes, severe aspiration pneumo-
nia and other disease, immediately treated them
with carbohydrate supplementation via vein and
other symptomatic treatments. 

Observation Index
Observed the differences between the two

groups of neonates on the occurrence of compli-
cations, their onset time and duration of hypo-
glycemia; differences on Bayley* scale mental
development index (MDI) and psychomotor de-
velopment index (PDI). *Bayley scale was com-
pleted by professional training personnel. Devel-
opment index ≥ 80 points were classified as
good, 70-79 as critical state, ＜69 as development
retardation.

Statistical Analysis
Statistical software package SPSS 20.0 (SPSS

Inc., Chicago, IL, USA) was applied to process
the data; measurement data was presented by

means±standard deviation; t-test was applied in
comparisons between groups; enumeration data
was presented by percentage (%); χ2 test was ap-
plied in comparisons between groups; Logistic
test was applied in multi factor regression analy-
sis; p < 0.05 was considered with statistical sig-
nificance.

Results

Comparison on the Prevalence of 
Perinatal Complications

The Apgar score of the hypoglycemic group
was 3-9 points, on average (7.2 ± 1.6) points. 4
cases of the neonates had choking, 5 cases had
hypoxic ischemic encephalopathy, 2 cases had
aspiration pneumonia, 1 case had intracranial he-
morrhage and 1 case had respiratory distress; the
prevalence of perinatal complications was
24.07% (13/54). The Apgar score of the normal
group was 8-10 points, on average (9.3 ± 0.7)
points. 6 cases of the neonates had choking, 6
cases had hypoxic ischemic encephalopathy, 4
cases had aspiration pneumonia, 3 cases had in-
tracranial hemorrhage and 3 case had respiratory
distress; the prevalence of perinatal complica-
tions was 10.28% (22/214). The Apgar scores in
hypoglycemic group were significantly lower
than that in normal group and the occurrence of
perinatal complications in hypoglycemia group
was significantly higher than that in normal
group and differences had statistical significance
(t = 5.627, p = 0.034; χ2 = 7.226, p = 0.007). 

Implemented the logistic multivariate regres-
sion analysis on the gestational age, body weight,
Apgar score, with or without hypoglycemia, oc-
currence time and duration of hypoglycemia and
the results showed: with or without hypo-
glycemia, occurrence time and duration of hypo-
glycemia were the independent risk factors of
perinatal complications; the faster the hypo-
glycemia occurred, the longer was the duration
of complications and the severer the complica-
tions. Hypoglycemia often occurred earlier than
the complications (Table I). 

Comparisons on Bayley Scale
The mental development index (MDI) and the

physical development index (PDI) of hypo-
glycemic group were significantly lower than
those in the normal group and differences were
statistically significant (p < 0.05) (Table II).
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Factor β Wald p OR 95% CI

With or without hypoglycemia 0.124 4.623 0.037 1.324 0.758-2.103
Occurrence time of hypoglycemia 0.136 4.957 0.034 1.827 1.127-3.215
Duration 0.201 5.134 0.029 2.317 1.957-3.624

Table I. Logistic multivariate regression analysis on perinatal complication.

p value < 0.05 statistically significant; OR: Odds Ratio; CI: Confidence Interval.

Group MDI PDI

Hypoglycemia group 65.4 ± 10.2 63.2 ± 8.7
Normal group 86.3 ± 12.3 87.4 ± 15.2
T value 6.328 6.758
p value* < 0.001 < 0.001

Table II. Comparisons on Bayley scale.

*p value < 0.001 highly significant.
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complications but also an important factor in in-
ducing and aggravating perinatal complica-
tions12,13. The results of our study pointed out
that the appearance of perinatal complications
in hypoglycemia group was significantly higher
than that in normal group. From logistic multi-
variate regression analysis, we have come to:
with or without hypoglycemia, occurrence time
and duration of hypoglycemia were the inde-
pendent risk factors of perinatal complications;
the faster the hypoglycemia occurred, the longer
the duration was, and the severer the complica-
tions were. Hypoglycemia often occurred earlier
than the complications. Few researches in the
past has focused on the relationship between
hypoglycemia and perinatal complications.
From the study results of our study, we could
see that the occurrence of hypoglycemia may
play an important role in the occurrence of peri-
natal complications, and the mechanism of hy-
poglycemia should be further explored.

Neonatal hypoglycemia would lead to irre-
versible damages to the brain development and
brain function of neonates, including mental re-
tardation, cerebral palsy and even death, thus
causing remarkable potential damages to the
family and society14,15. Through following up the
Bayley scale for one year, our study has discov-
ered: the mental development index (MDI) and
the physical development index (PDI) of hypo-
glycemia group were significantly lower than
those in the normal group. 

Innovation and Shortcoming of 
Our Research

Based on the previous studies, in our study,
we have tried to monitor the micro amount blood
sugar of high risk neonates dynamically and con-
secutively, so the measurement time was less, the
instrument was more flexible16, and the diagnos-
tic criteria of hypoglycemia was more accurate17,
rather than merely relying on the criteria of less
than 2.2 mmol/L.

Discussion

Causes of Hypoglycemia in
High-Risk Infants

Firstly, the neonate of high-risk mother, such
as the mother with diabetics, at birth the constant
supply of hyperglycemic blood is removed while
the hyperinsulinemia remains and hypoglycemia
ensues. Glucohomeostatic mechanisms are inad-
equate to reverse the rapid drop in blood sugar.
Then, the high level of insulin in the body might
result in sudden hypoglycemia5. Secondly, high
stress and high consumption at delivery, insuffi-
cient energy storage of the infants, the obstructed
gluconeogenesis or increased glucose utilization,
increased energy consumption at choking,
ARDS, sepsis, and scleroderma and the insuffi-
cient or even interrupted gluconeogenesis would
also lead to hypoglycemia6,7. Thirdly, late or in-
sufficient intake of colostrum would also lead to
hypoglycemia. Meanwhile, the necessary adju-
vant therapy of high risk neonates, such as
neonatal intensive care unit, would disturb the
normal energy intake and metabolism8,9. Glucose
supplement by oral or other exogenous methods
would lead to the risk of hyperglycaemia and hy-
poglycemia can happen again after the interrup-
tion of treatment10,11. 

Harms of Hypoglycemia 
High risk neonatal hypoglycemia was not on-

ly the accompanying symptom of perinatal
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Conclusions

Our study was focused on studying the rela-
tionship between the occurence of hypoglycemia
and perinatal complications and further com-
pared the intelligence and motor development
levels through 1-year follow-up. Besides, the
number of our samples was relatively large, so
the research results were quite reliable. Our study
did not make any further investigation on
whether the results would be improved after the
hypoglycemia children completed treatment.
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