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Abstract
Diabetes has long been associated with increased perinatal morbidity and mortality It's one of
the commonest and important metabolic disorder that affect the health of both mother and
infant .
Patient and methods
Total number of patient involved were one hundred eighty four , Ninety-nine of them were
infants of diabetic mother , they were admitted to the NCU of AL-Diwaniya teaching hospital
from the 1% of October 2013 to the end of march 2014. Eight-five neonates were also
enrolled in this study as control (infants of non-diabetic mothers)
Objective
To determine the morbidities and mortality among infants of diabetic mother and to compare
it to that of control.
Result
There is higher morbidity and mortality amongst IDM . Hypoglycemia was the commonest
morbidity recorded (31.3%) followed by hyper bilirubinemia (13.3%) and respiratory distress
(12.1%). More prolonged hospitalization had been seen amongst IDM.
Conclusion
There is higher frequency of morbidity and mortality amongst IDM , hence ascertain a good
glycemic control to diabetic mother and providing optimal neonatal care is valuable to
decrease these complications.
Key words
IDM , morbidity , mortality , Al-Diwaniya teaching hospital.
Background
Diabetes has long been associated with increased perinatal morbidity and mortality?.
It's one of the commonest and important metabolic disorder that affect the health of both
mother and infant % Its complicates about 4% of pregnancy 3.
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Women with diabetes in pregnancy (typel , type 2 , gestational ) are all at increased risk for
adverse pregnancy outcome. Adequate glycemic control before and during pregnancy is
crucial to improve outcome - #

Fetus of diabetic mother may have growth disturbance at both ends of spectrum; IUGR and
Macrosomia. IUGR is not infrequent finding in pregnancy of women with vascular
complication, its often the result of uteroplacental insufficiency or congenital anomalies . °
Several tools are used to assess fetal well-being in diabetes and high risk pregnancies,
obstetric ultrasonography to determine viability and anomalies, fetal echocardiography after
20weeks gestation is important to evaluate fetal cardiac structure and 3 trimester
ultrasonography to assess growth and aid in the diagnosis of macrosomia, polyhydramnios
and septal hypertrophy .6

In the immediate neonatal period . Infants of diabetic mothers are at high risks for a number
of metabolic irregularities , hypoglycemia may occur from removal of the continued placental
source of glucose and fetal islet cell hyperplasia.” they are also have a higher hematocrit 8
,higher serum bilirubin level , hypocalcaemia, congenital anomalies and hypomagnesaemia °.
These infant have a higher mortality®: 11, if they are delivered prematurely, they are at greater
risk of developing RDS , birth asphyxia , birth trauma and death .*?

If an optimal care is provided to those infants , the perinatal mortality (excluding congenital

anomalies ) is nearly equivalent to that observed in normal pregnancy *

Patients and Methods

In this prospective case- control study, total
number of patient involved were one hundred
eighty four. Ninety-nine of them were infants of
diabetic mother , while eight-five neonates were
also enrolled in this study as control (infants of
non-diabetic mothers).
They were admitted to NCU of AL-Diwaniya
teaching hospital from the 1% of October 2013 to
end of march 2014

All IDM who were admitted over that period
were involved in our study, while the control
group ( the healthy neonates of non-diabetic
healthy mothers) were selected randomly. They
are fully studied information were taken from
family members and from mothers hospital cards
, @ verbal permissions were allowed.

Complete history and physical examination was
performed to all of them . We inquired about
mode of delivery , history of maternal diabetes ,
history of previously affected babies , they had
been also assessed for B. WT. and G.A.
Assessment  for any obvious congenital
anomalies , for signs of hypoglycemia (lethargy ,
jitteriness , irritability and poor feeding ) ,
hypocalcaemia (irritability ,  jitteriness and
convulsion ), polycythemia (respiratory distress
and cyanosis ) was done.

All of them were investigated for S .glucose ,
while other investigation such as S. calcium ,
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TSB , central PCV were done selectively . ( CBP
, ESR , C-reactive protein) were performed to
patient with suspected to have sepsis clinically
Chest radiography were done to all newborns
with respiratory distress and echocardiography
were performed and followed to only one patient
with a systolic murmur.

Skeletal imaging of the upper limbs was
performed for two patients with asymmetrical
Moro reflex, and imaging of the lower limb and
pelvic imaging was done to another two patient
with gross anomaly of lower extremities and
digits.

Statistical analysis was done by using SPSS
(Statistical Package For Social Science) version
20 in which we use chi square test for comparison
between categorical data. We set P-value < 0.05
as significant.

Results.

Over the six months period of this study , all
infants of diabetic mother admitted to the nursery
care unit were involved (as patient group) while
the control group were selected randomly
(neonates delivered to mothers with other chronic
medical problem were excluded from this study) .
According to the information recorded to IDM
group , the characteristics of them were as shown
in (table 1);
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Table 1 The Parameters of IDM group.

Parameter IDM No. %
Sex Male 61 61.6%
Female 38 38.3%
Gestational age Preterm 56 56.5%
Term 43 43.4%
History of neonatal or Positive 38 38.3%
infant death Negative 61 61.6%
Mode of delivery CIS delivery 39 39.3%
NVD 60 60.6%
Birth weight/ gram <2.500 25 25.2%
2.500- 4.500 52 52.5%
>4.500 22 22.2%

Comparative data was obtained between patients and control group in their birth weight , GA
, mode of delivery and period of hospitalization .
TABLE 2 A Comparison in their birth weight .

Els P value
infant of DM mother Control
25 23
<2500 52.1% 47.9%
52 51
BW/gram 2500-4500 50.5% 19.5%
0.258
>4500 22 11
66.7% 33.3%
99 85
Total 53.8% 46.2%

There is a higher rate of macrosomia (>4500 g) among IDM as there is 66.7% to only
33.3% , but p-value was of no statistical significance .
TABLE 3 Show A Comparison of their gestational age

CIENE P value
infant of DM mother control
56 50
<37 52.8% 47.2%
Gestational 37.41 41 33
age/weeks 55.4% 44.6%
> 5 0.932
>41 50.0% 50.0%
99 85
Total 53.8% 46.2%
TABLE 4 show A Comparison in their mode of delivery
Groups P value
infant of DM mother control
23 21
El. cfs 52.3% 47.7%
. 16 14
Mode of delivery Em. c/s 533% 16.7%
0.966
NVD 60 50
54.5% 45.5%
99 85
Total 53.8% 46.2%
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There is no significant difference between the two group on evaluation of gestational age and
mode of delivery .
TABLE 5 show a comparison between the two groups their periods of hospitalization .

Groups P value
infant of DM mother control
<3 28 46
37.8% 62.2%
e 43 21
Hospitalization days 3-7 672% 328% 0001
>7 28 18 '
60.9% 39.1%
99 85
Total 53.8% 46.2%

67.2% of IDM group had hospitalization from 3-7 days while only (32.8%) of the control
group had that , and another 60.9% of IDM group had hospitalization for > 7 days
compared to ( 39. 1%) of the control group . P-value was of statistical significance . A
detailed history and biochemical data was reported for both groups
Table.6 show the comparative data between patients and control :

Parameters Groups P value

infant of DM mother Control

Asymptomatic 11 43 <0.001
11.1% 50.6%

Asphyxia 9 5 0.413
9.1% 5.9%

Birth injury 3 1 0.390
3.0% 1.2%

Congenital 3 3 0.849
malformations 3.0% 3.5%

Hypocalcaemia 6 2 0.219
6.1% 2.4%

Hypoglycemia 31 9 0.001
31.3% 10.6%

Jaundice 13 7 0.287
13.1% 8.2%

Neonatal sepsis 6 4 0.686
6.1% 4.7%

Polycythemia 5 2 0.340
5.1% 2.4%

Respiratory 12 9 0.744
distress 12.1% 10.6%

Mortality rate 7 3 0.291
7% 3.5%

From these results, only 11.1% of IDM Twelve patients had a respiratory distress,

were asymptomatic at birth . There is 5 of them were complaining from RDS |,
higher rates of morbidities reported among 3 diagnosed with MAS , 2 with congenital
patient group, the commonest of them  pneumonia, 1 with TTN , and one patient
was hypoglycemia as its seen in ( 31.3%), presented with persistent tachycardia and
secondly  hyperbilirubinemia  (13.1%)  pathological murmur , he was diagnosed as
followed then by respiratory distress a case of hypertrophic CMP by
(12.1%) . echocardiography from the 1% week of his

life , treated with propranolol in the 1% few
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months and the condition resolve

spontaneously after 6 months of life, as he

had a normal echocardiography with no

more need of medical therapy .

Six patients had a clinical presentation
suggestive of neonatal sepsis (in addition
to leukocytosis , high acute phase reactant )
, the diagnosis was not confirmed because
of the unavailability of blood culture in our
hospital
Gross congenital anomalies were reported

in 3 patients, one of them presented with
hydrocephaly , while the other two had
skeletal anomalies [ hypoplastic femur ,
polydactyly and vertebral anomalies ].

Birth Asphyxia was noted in nine patients ,
3 of them had stage | HIE, 2 had stage Il
while 4 with stage 111 HIE , 5 were a product
of NVD, 2 by EM.C/Sand 2 by EL.C/S
Birth trauma was found in three patient , one
had cephalhematoma , other with erbs palsy
and the 3 with fracture humerus and
pneumothorax.

The mortality rate was higher in IDM 7% :
3 % only in the control , three of them had
a birth asphyxia , one with severe RDS
another with neural tube defect and one
with birth trauma{ obstructed labor with

secondary  pneumothorax and fractured
humerus } , the last one with neonatal
sepsis.

Discussion

Our study showed that the M : F ratios

amongst IDM was 1.6 : 1, fifty six of them
(56.6%) was preterm , which is considered
higher than reported by others , as
kualalumpur * | and (17.5%) by a study in
india®  byastudy in (16.7%) its

and (14.9%) in Nigeria !®, there is a higher
rate of polyhydramnios , preeclampsia and
preterm delivery among diabetic mothers. '
The rate of prematurity show a comparable
result to that of control. {p-value was of no
statistical significance} .

The frequency of CS delivery was (39. 3%) ,
23.2% were delivered by EL.CS and 16.1%
by EM.CS delivery. This result was
comparable to the control but lower than
reported in Nigeria ©, Pakistan '8 india *°
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and Malaysia ** where it was 80.85% |,
45.2% , 89.4% , and 40. 7% respectively .
The lower rate of C/S delivery may be
explained by the higher rate of prematurity in
our study .

Twenty- two of the patient group were
macrosomic , which is higher than the
control group , but it was of no statistical

significance . Macrosomia was reported in
11% by kitzmiller et al ®and 12% by
Lenovo et al 2° which is lower than our

study result. While it was seen in 45% by
Thomas Moore 2, 46% by Hakam %2 and
40.4% by a study in Pakistan 8.

With good prenatal diabetic control , the
incidence of macrosomia and other perinatal
complication has reduced. *

There is no confirmed data regarding
maternal ANC and diabetic control in our
study .

Thirty-eight of IDM ( 38.3%) had a
history of neonatal and / or infant death ,
this was seen in ( 59.6%) in Nigeria ¥ and (
61.3% ) in india .*®* Although it is
considered lower than other studies , but it
still to be considered a significant cause of
perinatal mortality in many societies.

IDM  group had more prolong
hospitalization than the control group and it
was of statistical significance , this prolong
hospitalization was belong to the higher rate
of morbidities and mortality in the former
one.

The commonest morbidity recorded was
hypoglycemia (31.3%) during the first 24
hours , it was of statistical significance when
compared with the control (only 10.6%) .
This high proportion of hypoglycemia was
also reported by Kitzmiller et al (28%) % |
Leveno  (49%)*  and by Thomas
Moore(52 %) 2 This high rate of
hypoglycemia is considered as a useful
marker o f poor glycemic control of their
mothers.

The second most common morbidity
reported was hyperbilirubinemia which was
reported in ( 13.1%) which was higher than
the control (8.2%) , the result was of no
statistical significance. It was similar to than
reported by lasheen et al % (14.6%) , but less
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than that reported in Nigeria ¥ , by Thomas
R. Moore 2! and by shabir ¥, as it was
(57.4%) , (25.5%) and (52.6%) respectively .

This is may be partially explained by the
lower rate of polycythemia reported by our
study ( only 5.1%) , where it was (10%)
,(20%) and (40%) by Thomas R. Moore? |
Tylor PM 22 and Peeky KJ2* respectively .

Respiratory distress was reported in (
12.1%) of IDM, HMD and MAS were the
commonest two causes , it was less than
reported by a study in Nigeria (34%) ¢ and
by Thomas R. Moore (26%)?* , this may
be attributed to the lower rate of CS
delivery and the lower rate of polycythemia
in our study.

Only one patient was diagnosed as a case
of hypertrophic CMP which is lower than
that reported by Thomas R. Moore (4%)%
and in Pakistan (4.7 %) 8.

The lower rate of CHD detected may be
explained by the unavailability of routine
echocardiography in our hospital and the
inability to diagnose asymptomatic one .

Birth asphyxia was seen in nine patients
(9.1 %) , three of them were macrosomic
and were delivered by NVD . This was less
than reported by Peace | opera in Nigeria 6,
in pakistan ® and by mimouni 2?® were it
was (14.9%) , (19%) and (27%) respectively

The high rate of birth asphyxia amongst
IDM is seen to be related to placental
vascular disease and decrease placental blood
flow . %

Traumatic delivery was seen in three cases
(3 %) , they were macrosomic and were
product of NVD . this result was comparable
to that noted by Lasheen et al % (3.6%) and
by Thomas Moore 2! (3.6%) and shabir et al
in india (5. 2 %) °, but less than shown by
N.Y.boo ** (20.5%) and in Pakistan &

Hypocalcaemia was noted in 6 patients
(6.1%) this result was comparable to that
observed by Thomas R. Moore (6%) 2* , but
less than in Pakistan (16 .6 %) ® | India
(14%) * and Nigeria (23%) 16
Hypocalcaemia was seem to be related to
birth asphyxia and delay in the synthesis of
PTH as a result of maternal
hyperparathyroidism 2’ .
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There is no confirmed data regarding
maternal hyperparathyroidism in our study.

Gross congenital malformation had been
seen in 3 % of IDM , this is considered
comparable to the result reported in
Pakistan ( 6.7%) 8 , but less than reported
by Thomas (16%) %! and by Charlet F. pott
(15%) 28 Gross congenital malformations is
closely related to IU hypoxia , hypo or
hyperglycemia and poorly  controlled
diabetes by the mother

Neonatal sepsis was suspected in six
patients (6.1%) , which is lower than reported
by Lasheen et al (11.6%) # and in Nigeria
(31.9%) 16, but it is higher than what seen by
Infants of non- diabetic mother.

The mortality rate among IDM was 7% ( 3
with birth asphyxia , 1 with severe RDS , 1
with neural tube defect ,1 with obstructed
labor and secondary pneumothorax and the
last with neonatal sepsis), it was higher than
the control and higher than a study made in
Pakistan 18 , Saudia Arabia 2 and India °,
as it was 4.7 % , 2.1 % and 5.2% in all of
them respectively .

The high morbidity and mortality amongst
IDM reflect the poor glycemic control of the
mothers ,which was very difficult to ascertain
in our society as we depend only on blood
glucose level performed during pregnancy
and there is no routine HbAlc measurement

Conclusion

IDM had a higher rate of morbidity and
mortality than infants of non-diabetic

mothers. This high rates of morbidities is a
message to accentuate the efforts to those
who are involved with maternal care during
pregnancy to ascertain good glycemic control
and decrease both  maternal and fetal
complications.

All diabetic mothers should have a planned
pregnancy with proper antenatal care.
Delivery of IDM should be made in the
hospital , and the availability of adequate
medical services is essential because of the
high rate of morbidities and mortality they
are liable for .
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birth
caesarian section

CMP : Cardiomyopathy
EL.C/S : elective caesarian section EM.C/S

weight
CIS

emergency caesarian section
.................................... 15T - first
G.A. : gestational age ..... ............... HIE
: Hypoxic ischemic encephalopathy
IDM  infant of diabetic  mothers
............. IUGR: intrauterine growth
retardation MAS : meconium aspiration
syndrome ................ M:F male to
female ratio
NCU ‘neonatal care
UNIE. .o, NVD :normal
vaginal delivery
PCV ‘packed cell volume
.............................. PTH : parathyroid
hormone RDS : Respiratory distress
syndrome ... .TTN : transient tachypnea of
newborn
3rd
third. . ...

TSB :total serum bilirubin.
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