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Back ground: Diabetes is one of the commonest and important metabolic disorders that affect the
health of pregnant women and infant. About 3-10% of all pregnancies complicated by diabetes
mellitus. There are two types of diabetes that occur in pregnancy, first is gestational diabetes that
first diagnosed during pregnancy and pre-gestational diabetes which starts before pregnancy.
Adverse outcome are not confined to pre-gestational diabetes alone. Maternal and infant morbidity
and mortality are also high amongst gestational diabetes.

Objective: To detect relative frequency of various neonatal complications in infants born to
diabetic mothers at Qena University Hospital and other hospitals inside Qena Governorate.

Patients and methods: This is a cohort prospective study of neonates admitted at NICU
department or attended the outpatient clinic of nursery of Qena University Hospital and other
hospital inside Qena Governorate between April 2018 to March 2019.

Results: In this cohort prospective study that included all patients who were either admitted at
NICU department or attended the outpatients clinic of nursery at Qena University Hospital and
other hospitals inside Qena Governorate between April 2018 to March 2019. Clinical evaluation
were done on 220 cases during the period of the study. The age of the patients ranged with a mean
andSD1.2 + .7days, 164 infants have complications in our study with different presentations as
difficult breathing (54.5%), cyanosis(16.8%), jitterness(14.5%), yellowish discoloration(16.8%).
The relative frequency of complications were, respiratory(54.5%), metabolic(39.5%),
cardiac(16.8%), jaundice(16.8%), macrosomia(12.3%), skeletal(9.5%), hematological(8.6%) and
neurological(5%).

Conclusion: Bothmaternal diabetes ,gestational and pre-gestational diabetes mellitus lead to
complications in infants born to those mothers. Respiratory complications were the most common
complications among the cases. Cardiac, macrosomia and neurological complications were higher
in pre-gestational diabetes than gestational diabetes.

Keyword, Diabetes mellitus, pregnancy, infants, complications.

Introduction

Maternal diabetes causes complications in the All types of diabetes mellitus in pregnancy,
embryo/fetus that start in the uterus or present pre-gestational ~ diabetes  mellitus  and
immediately after birth and could last a gestational diabetes mellitus are associated
lifetime. Women with type 1 diabetes or type with a significantly increased risk of short and
2 diabetes diagnosed before or during the first long term maternal, fetal and neonatal adverse
trimester of pregnancy are at greatest risk of outcomes(Wahlberg et al., 2016)

fetal congenital anomalies and spontaneous

abortion. This risk associated with both Patients and Methods

frequent and sever hyperglycemia before This is acohort prospective study of
conception and during organogenesis. The neonates admitted at NICU of Qena
more sever the maternal hyperglycemia, the University Hospital and other Hospitals inside
greater is the risk for fetal Qena Governorate between April 2018 and
abnormalities(Pearson et al., 2007) March 2019.
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Patients

Complicat Non.
Inculsion criteria of all neonates born to ed complica
diabetic mothers attending Neonatal Intensive roup(A) ted
Care Unit and outpatient clinic of group group(B)
nursery,Qena University Hospital, South (N=164) (N=56)

Valley University and other hospitals in Qena
Governorate, during the study period .Patients
were classified according to presence or 1.2+ "
absence of complications + 8_ 0_

N. % | N. | %

Methodology

82 31
Detailed medical history was taken focusing

on age of patients, sex ,residence, single or
multiple,gestational age, type of delivery and
family history of consanguinity, maternal
diseases, type of diabetes mellitus, duration of 84 1 31
diabetes, type of treatment for DM and
presence of abortion or sibling death.Full
clinical examinations was done for them
focusing on general examination,
anthropometric ~ measures,  vital  signs, 52
presence of jaundice or cyanosis, chest,
cardiac,abdominal, neurological and skeletal
examination. Investigations were done for
them,random blood glucose as routine,
complete blood picture, serum calcium in
cases with convulsions or jitterness,serum
bilirubin in jaundiced patients, X-ray in cases
with cyanosis or respiratory distress,
echocardiography if congenital heart disease
was suspected.

82 25

80 | 25

DM
Results durat

ion
This is an analytical cohort prospective study

that included all patients who were either
admitted to NICU or attended the outpatient

clinic of nursery at Qena University Hospital Type
of South Valley University and other O.f
Hospitals at Qena Governorate within one delive
year starting from April 2018 to March 2019. ry
Clinical evaluation were done on 220 cases Othe

during the period of the study. r

Table (1): The demographic data of the mate

complicatedversus non-complicated cases rnal
disea

ses
Treat
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Cons
angui
nity

Abor
tion

Siblin
g
death

GA: Gestational age, CS: Cesaeran section,
FT: Fullterm, NVD: Normal vaginal delivery,
PT: Preterm, DM: diabetes mellitus, GDM:
Gestational diabetes mellitus.

Table 1: showing that the complicated group
was 164 case while the non-complicated was
56 case. As regard age with a mean and SD
1.2+.8days in group (A), in group (B) age was
in a mean and SD1+0 days. The male sex was
50% in group (A), while group (B) the male
sex was 55.4%. No significant difference in
the residence and single or multiple fetus
pregnancy between two groups. Gestational
age have a significance difference in
complicated than non-complicated group.
Duration of DM have a significance
difference in  complicated than non-
complicated group. Type of delivery have
high significance in complicated than non-
complicated group. Also treatment received
have a high significance difference in
complicated than non-complicated group.
Positive consanguinity in group (A) was
37.8%, while 44.6% in group (B). Incidence
of abortion was 14.6% in group (A) while
8.9% was in group (B). Siblings death was
5.5% in group(A) ,in group (B) was 0%.
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symptoms

H no symptoms

| difficult breathing
cyanosis

W jitterness

W convulsions

DCL

Yellowish discolouration

Figure(1) Distribution of symptoms in the
studied cases.

complications

8.60%_ 9-50% 5% 2.70% B no complications
N

) m Metabolic

16.80% RDS

M macrosomia

m CHD
jaundice

12.30% Hematological

skeletal

neurological

Figure(2) Distribution of complications in
the studied cases.

Table 2): The distribution of
complications in gestational and pre-
gestational DM.
Gestatio Pre-.
Complications nal gei?ltlo
N=132 N=88
No complications 42 |31. |14 |17 | .0
1 07
Respirat 62 |4 |58 65 |.0
ory TTN 50 |7 (429 06
RDS 7 3 (12147 |5
Congeni | 4 7.15 |7 .0
tal 8 13. |3
pneumo 5. 6 3
nia 3 5.6
3
Metabol 47 |35.]40 [45].0
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ic Hypogly | 41 |6 39 1.5 |7
cemia 6 20. |1 |42 1.0
Hypocal 5 2. |17
cemia 4.5 3 1.0
3
Cardiac 14 110. {23 |26 |.0
1-CHD | VSD 8 6 11 {.1 |03
ASD 3 6.1 ({6 |12 ].1
TGA 1 2316 5 1.1
Associat | 14 | .8 |14 |6. | .0
ed CHD 10. 8 |1
with 6 6. |.1
2- primary |5 7 |8
Cardiom | lesions 15
yopathy 3.8 9 1.2
8
Jaundice 21 [ 15. |16 |19 |.7
2 3
Macrosomia 12 198 |15]16 |.0
8
Skeletal(Limb 11 |8 |10 |11 |.5
deformity) 3 4
Haematol 9 6. 10 |12 |.5
ogical Bleedi | 6 1 |6 S 1.5
ng 3 5. 14 5. 1.3
disorde 2 2
r 9 7.
Polycyt 3
hemia
Neurolog 3 2. |8 9. .0
ical Convul | 5 3 12 1 |2
sions 0 3. |4 2. 1.5
Menin 8 3 0
gocele 0 4. | 08
6
Death 2 1. |4 4. | .2
5 5

TTN: Transient tachypnia of neoborn, RDS:

Respiratory  distress  syndrome, CHD:
Congenital heart diseases, VSD: ventricular
septal defect, ASD: Atrailseptal defect, TGA:
Transposition of great arteries, Associated
other CHD with primary lesions, tricuspid
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regurge(TR), aortic regurge(AR), mitral
regurge(MR), patent ductusaretriouses(PDA),
Pulmonary hypertention(PHT)

Respiratory complications have significance
difference in gestational DM than in pre-

gestational DM. Also there 1is high
significance difference in cardiac
complications in pre-gestational than in

gestationalDM . Neurological complications

have a significance difference in pre-
gestational than  gestational DM. No
significance  difference  in  metabolic,

macrosomia, jaundice and haematological
complications between gestational and pre-
gestational diabetes mellitus.

Discussion

All the types of diabetes mellitus(DM) in
pregnancy pre-gestational diabetes mellitus
and gestational diabetes mellitus are
associated with a significantly increased risk
of short and long-term maternal, fetal and
neonatal adverse outcomes(Wahlberg et al.,
2016).

The risk of developing pregnancy
complications is associated with increased
maternal blood glucose levels and it is 2 to 5
times higher in women with type 1 diabetes
mellitus compared to the general population.
Furthermore, there is evidence that type 2
diabetes mellitus in pregnancy has a similar
impact on infants as TIDM. Additionally
PGDM has a greater negative impact on
pregnancy outcomes compared to pregnancies
complicated with GDM(Wasimet al., 2015).

As regard respiratory complications, it was
found in(54.5%) of the studied cases ,this was
in agreement with Rayani et al., 2009, who
reported that IDMs characteristically have
worse respiratory distress for gestational age
than non IDMs. They added that, the risk of
surfactant deficiency with respiratory distress
syndrome and hyaline membrane disease
developing in these infants is six times that of
normal infants until gestational week 38 and
is more common in IDMs whose mothers had
unstable type 1 diabetes.
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About (39.5%)were suffering from metabolic
complications, and 80(36.4%) of these infants
were hypoglycemic this was in agreement
with Alamet al., 2009, who reported that
approximately 15-25% of neonates delivered
from women with diabetes during gestation
develop hypoglycemia during the immediate
newborn period.

As regard hypocalcemic complications, it was
detected in (3.1%) of the studied cases and
this was in disagreement withBanerjee et
al.,2003, who reported that hypocalcemia in a
high percentage of IDMs, at rates up to 50% .

The percentage of CHD of the studied cases
was (16.8%)infants and this was agreement
with Rolo et al., 2010, who reported that 30%
of infants born to mothers with GDM and pre-
existing diabetes present with cardiac
malformations.

About(16.8%) of infants were suffering from
jaundice and this was agreement with
Metzger et al., 2008, who reported
hyperbilirubinemia more frequently in infants
born to diabetic mothers. It is not a serious
complication if non-toxic levels are diagnosed
and treated.

Macrosomia was detected in (12.3%) of the
studied cases and this was in agreement with
Son et al., 2010, who reported that the risk
for macrosomia increases in later gestation in
those fetuses whose mothers’ diabetes is
poorly controlled.

The percentage of skeletal complications
was (9.5%) and this was in agreement with
Mitanchez et al., 2015,who reported that
skeletal malformations were around 15% in
birth of diabetic mother. The risk of skeletal
malformations in neonates of mothers with
GDM was lower than the neonates of mothers
with PGDM.

As regard the hematological complications
percentage was 19(8.6%) and this was in
agreement with Modanlou et al., 2012, who
reported that, polycythemia (a haematocrit
that is > 65%) occur in 13- 33% of cases is
more commonly determined in neonates from
mothers with DM. Relative cell hypoxia
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determines an increased fetal erythropoietin
secretion, which in return increases fetal
erythrocyte production.

The percentage of neurological complications
was(5%) and this was in agreement with
Anoon et al., 2003, who reported that infants
of diabetic mothers are prone to neurologic

impairments, mainly due to perinatal
asphyxia, birth traumas and metabolic
disorders.

The mortality rate was (2.7%) and this was in
agreement withNergato et al.,2012, who
reported that the perinatal mortality rate was
around 8%, and maternal mortality rate was
up to 10% in infants born to diabetic mothers.

As regard, pre-maturity,it was detected in
(18.9%) and this was in agreement with
Hawdon et al., 2011, who reported, preterm
birth, in about 10% of the pregnancies, in
50% of women with DM and is 4.8 times
higher in pregnant women with DM than in
the general population.

There is a significance difference in CS
delivery in the studied cases and this was in
agreement with Durockovaet al., 2017, who
reportedthat, women with DM generally have
higher caesarean section rates. The frequency
of this procedure in pregnant women with
DM worldwide is about 42.7-78%, compared
to a much lower rate in the general population
(20%).

About, (56.8%) of the studied cases their
mothers were used insulin therapy and this
was in agreement with Singhet al., 2007, who
reported that insulin therapy should be used if
the plasma glucose goals are not met on two
or more occasions during a 1 to 2 week
follow-up. They have been shown to be safe
mainly in type 1 diabetic women, but they are
also used in women with GDM.

As regard oralhypoglycemic drugs it was
found in(15%) of cases and this was in
agreement with Tertti et al., 2008, who
reported that, oral hypoglycemic agents
(glyburide and metformin) have been shown
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to be a possible alternative to insulin in the
medical treatment of GDM.

There is a significance difference between
the CHD, neurological and macrosomic
complications in pre-gestational DM and
gestational DM and this was in agreement
with Mitrovic et al., 2014, who reported
that, patients with GDM had significantly less
feto-maternal complications as compared to
known diabetic patients. And this occur as
hyperglycemia during the period of
organogenesis is responsible for congenital
malformations and miscarriage specially to
known diabetic patients. Additionally, GDM
usually develops in the second half of the
pregnancy and the period of organogenesis is
over so it is unlikely that patients manifest
such problem.

Complications in infants of maternal use of
insulin have a significance difference and this
was in agreement with Zuckerwisa et
al.,2012, who reported that poor control was
mostly seen in patients taking insulin, also
lack of education, noncompliance and
infrequent follow-up of patients poses
difficulty in better glycemic control. So
glycemic control was single most important
underlying factor which was related to the
development of complications.
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