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ABSTRACT

Hemoglobin A (HbA) was measured in 48
diabetic pregnancies (GDM = 43, NIDDM = 1,
IDDM = 4) at least once in ead trimester. HbAlc
was high in ealy pregnancy in the presence of
major foetal malformation in two patients. Foetal
maaosomia was associated with high HbA,. (>
8.9%) in the third trimester of pregnancy. High
mean maternal HbA,. in the second and third
trimester was asciated with  neonata
hypoglycemia. Poor metabalic control of maternal
diabetes during the first trimester is associated with
foetal malformations and during the second and
third trimester with metabolic derangement in the
neonatal period. HbA. is of value in identifying
pregnant diabetics at special risk.

INTRODUCTION

Diabetes mellitus is a syndrome daracterised by
disordered metabolism of carbohydrates, proteins
and lipids resulting from absolute or relative lack or
deaeased efficagy of insulin in the body. The
incidence of diabetes in pregnancy is approximately
1in 1000 of the overall number of pregnanciesfor a
given popuation (1).

Over the past decades, changes in the management
of diabetic pregnancy have been directed towards a
continued reduction in morbidity and mortality of
infants of diabetic mothers. Nevertheless perinatal
mortality cortinues at rates of 3-5%, considerably
above 1-2% noted in general population (2).
Incidences of neonatal hypoglycemia
hyperbilirubinemia, respiratory distress s/ndrome,
maaosomia and congenital malformation are till
frequent in infants of diabetic mothers (3,4,5).

With the atievement of better glycemic control, the
above complications can be reduced considerably.

A simple axd inexpensive indicator of diabetic
controls is necessary for the asesanent of good
diabetic control. While daily monitoring of blood
glucose levelsis smple and inexpensive, it is a very
tedious method d glucose regulation. Home glucose
monitoring is not an ideal method kecause it forces
the physicians to completely rely on the patients

compliance; hence it is not feasible in patients who
are neither educated nor motivated.

Glycosylated hemoglobin reflects the glycemic
control over the preaeding 7-8 weeks (6). Raised
glycosylated hemoglobin levels are associated with
increased incidences of congenital malformation (7)
and maaosomia (8). Thus glycosylated hemoglobin
is useful in monitoring the glycemic cortrol and in
prediction o perinatal outcome.

This study reports an association between metabolic
control of maternal diabetes as measured by blood
haemoglobin Aic (HbA) with fetal malformations
and perinatal outcome.

MATERIAL AND METHODS

The study consisted of 48 pregnant women, either
known dabetics or deteded to have gestationa
diabetes. Only those patients attending antenatal
clinics a AIIMS were included for the study. The
criteria of O'Sulli van and Mahan (9) for diagnosis of
impaired glucose tolerance test in pregnancy was
used.

Known diabetic patients were mntinued on regular
insulin, dcse being adjusted acwrding to the blood
sugar level so as to maintain a good contral. All
gestational diabetics were first put on diet control
alone. Thase who did not get good control on diet
alone were put on regular insulin till delivery.
HbA 1. estimation was done once in eadh trimester.
The levels were correlated with perinatal morbidity
and mortality.

RESULTS

Glycosylated HbAIc estimation was dore once
every trimester in 48 mtients, (GDM = 43,IDDM =
4, NIDDM = 1). The mean age was 29.8 yeas.
There were 6 primigravidas and 42multigravidas. A
bad okstetric history in the form of previous
intrauterine death and two or more @ortions was
present in 16 of these women.

A glycosylated HbA,. value > 8.5% was taken as
high or abnamal. These values were correlated with
neonatal outcome. (SeeTable 1, 2and 3).
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There was no perinatal death. Two major congenital
malformations in babies were asociated with high
maternal HbA1c in early pregnancy (10.26 and
11.3%, respectively).

Tablel
1st TRIMESTER HbA ¢
(Mean HbA1C=7.85%)

HbA 1c<8.5% HbA ,c>8.5%
(N=4) (N=2)
(Mem HbA]_C (Mem HbAlC
6.3%0) 10.85%)
LFD 1 1
SFD 1 0
*Cong.Maformation 0O 2

(Major)

* Same baby in al the trimester.

In the second trimester, out of nine babies with high
maternal HbA|c (mean 10266%), 5 were large-for-
date (LFD) (mean birth wt: 4.015%gs.), and out of
four babies in the third trimester with high materna
HbAIc (mean 12.&%), 2were LFD (mean birth wt:
4.73kgs).

Table?2
2" Trimester HbA ¢
(Mean HbA1C = 6.76%)

HbA 1c<8.5% HbA1>8.5%
(N=19) (N=9)
(MeanHbA1C (MeanHbA1C
639%) 9.75%)
LFD 2(10.5%) H55.5%)
SFD 1 0
*Cong.Malformation
(Major) 0 2
Hypodycemia 7(36.8%) 8(88.8%)
Symptomatic 1 3
Asymptomatic 6 5
*RDS 0 1
Polycythemia 1 2
Hypocdcemia 1 0
Path. Jaundice 0 1

* Same baby in all the trimesters.

Neonatal hypoglycemia was seen in seven out of 19
babies with a mean maternal HbAlc of 6.39% as
compared to eight out of 9 babies with a mean
HbAlc of 9.75% in the second trimester.

Table3
3" Trimester HbA ¢
(Mean HbA1C =6.47%)
HbA 1c<8.5% HbA1>8.5%
(N=44) (N=4)
(Mean HbA ¢ (Mean HbA ¢
604%) 11.2%)
LFD 6(13.6%) 250%)
SFD 1 0
*Cong.Malformation
(Major) 0 2
Hypodycemia 16(36.36%) 4(100%)
Symptomatic 2 1
Asymptomatic 9 3
*RDS 0 1
Polycythemia 3 1
Hypocdcemia 1 0
Path. Jaundice 0 1
* Same baby in all the trimesters.

In the third trimester, hypoglycemia was sen in
sixteen babies out of 44, with a mean maternal
HbA1c of 6.04% as compared to hypoglycemia in
all those 4 babies with amean HbA1c of 112%.

There was one baby with respiratory distress
syndrome (RDS) and pethological jaundce with a
mean HbAIc of 112%. The cuse of RDS was
patent ductus arteriosus and atrial septal defect.

Four babies had polycythemia. High HbAIc was
seen only in one baby.

Hypocadcemia was sen in an infant of IDDM. The
same baby had intractable hypoglycemia. The mean
maternal HbAlc was 6.04%.

DISCUSSION

The caise of the high number of foeta
malformations in diabetic pregnancies is unknown.
A lower incidence of malformations has recently
been reported in the offspring of diabetic patients
treated at diabetic dinics before pregnancy than in
the offspring of diabetic patients sen elsewhere
(20). In this study the two patients who gave birth to
a malformed foetus had high HbAlc values in early
pregnancy, suggesting that sustained hyperglycemia
in poorly controlled pregnant diabetics is associated
with fetal malformations. Hypoglycemiais likely to
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be asciated with high HbAlc in the semnd and
third trimester. In the present study, 4 bebies (100%)
with high maternal HbAlc in the third trimester were
found to have hypoglycemia. It is not possible to
comment upontheir correlation, since the number is
toosmall.

High maternal HbAIc in the third trimester was
likely to be associated with fetal maaosomia
However the correlation was rather low, probably
becaise several other factors auch as placental
function, heredity and the degree of vascular
compli cations in the diabetic mothers influence fetal
growth.

RDS was e in ore infant with high maternal
HbAlc. However the main cause of RDS in this
infant was patent ductus arteriosus and atrial septal
defect.

Polycythemia was sen in 4 babies. Only one of
these babies had high maternal HbAlc suggesting
possible factors other than poorly controlled
diabetes.

Pathological Jaundice was en in ore baby with a
high maternal HbAlc of 11.2%.

CONCLUSION

Poor metabadlic control in the first trimester is
asociated with major foeta malformations and
during the second and third trimester with metabolic
derangement in the neonatal period. HbAIc is of
value in identifying pregnant diabetics at specia
risk.
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