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Abstract

The study is on Management of diabetes mellitus in pregnancy.The aim of this study is management and
outcome of good antenatal care in pregestational and gestational diabetes mellitus. 30 cases of diabetic
pregnanant women were selected form Jinnah hospital Lahore, with restriction to concomitant disease
accompanying diabetes.It is evident from result that diabetes during pregnancy can have favorable outcome
provided that it is timely diagnosed. Good control of blood sugar by use of insulin and dietary modifications not
only leads to less complications to mother but can also result in delivery of a healthy baby.
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INTRODUCTION

Diabetes mellitus is a chronic disorder of
carbohydrate, fat and protein metabolism. A
relative or absolute deficiency in insulin
secretory response, which translates into
impaired carbohydrate (glucose) use, is a
characteristic feature of diabetes mellitus, as is
the resulting hyperglycemia. Women with
diabetes in pregnancy can be divided into two
groups: women with diabetes diagnosed before
pregnancy (pregestational diabetes) and
women with glucose intolerance diagnosed
during pregnancy  (gestational  diabetes
mellitus). The majorities of women with
pregestational diabetes have insulin-dependent
diabetes mellitus (IDDM), but may also
include early-onset non-insulin  dependent
diabetes mellitus (NIDDM). Gestational
diabetes mellitus (GDM) can represent first
recognition of IDDM or NIDDM. The
expression of each of the forms of diabetes as a
clinical disorder represents a complex
interaction of genetic and environmental
factors. Before the discovery of insulin in
1921, pregnancy in diabetic woman was
uncommon and was accompanied by high
maternal and fetal mortality rates. Through
improved understanding of the
pathophysiology of diabetes in pregnancy, as
well as the implementation of the care
programs emphasizing normalization of
maternal glucose levels, fetal and neonatal
mortality have been reduced.

PREGNANCY PHYSIOLOGY:

In pregnant state, mother must reorder her
priorities so that not only her needs met but
those of the growing fetus. Three important
events occur when conceptus (fetus and
placenta) is grafted in maternal organism i.e.
conceptus becomes an additional site for
metabolism of maternal hormones, conceptus
becomes an additional site for hormones
biosynthesis, by its own growth conceptus
alters the maternal fuel economy (1).during
pregnancy  insulin  secretion  increases
approximately two folds by third trimester.
Despite this increase in insulin secretion it has
a diminished effectiveness in peripheral tissues
for mother. Human chronic somatotropin,
estrogen and progesterone increases in
proportion to placental size and are all
synthesizes by placenta. They cause an
increase in beta cell secretions and have an
effect on target organ metabolism and diminish
the insulin sensitivity. These hormones are
affected either minimally or not at all by
changes in plasma glucose so that the increase
insulin secretion that occurs during feeding is
able to offset the effect of higher level of these
hormones during pregnancy. The conceptus
removes glucose by facilitated diffusion and
amino acids by active transport. It is necessary
for mother to divert her fuel economy towards
increasing utilization of fat to spare her glucose
and amino acids to make them available for the
needs of conceptus. This phenomenon is called
as the ACCLERATED STARVATION and
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occurs because of several reasons (2). First
there is an increase in lipolysis because of
human chronic somatotropin secretions. The
increased availability of free fatty acids results
in heightened ketogenesis by liver. There is
also an increased gluconeogenic potential by
the liver (3).however fasting glucose is lower
than non pregnant state because of available
substrate for glucogeonesis is limited since
muscle catabolism provides insufficient amino
acids for both maternal and fetal use. Thus
accelerated starvation is driven by both i.e.
presence of hormones and removal of substrate
by conceptus.in normal woman the full
expression of accelerated starvation includes
hypoglycemia, hypoalanemia and
hyperketonemia (4).

EFFECT OF PRENANCY ON DIABETES:
Physiological pregnancy alterations impair
insulin action (5). The insulin antagonism is
probably due to action of placental lactogen,
which is secreted in enormous quantities, and
to lesser degrees those actions of estrogen and
progesterone. Also placental insulinase may
contribute to pregnancy induced
diabetogenecity by accelerating insulin
degradation (6).

EFFECT OF
PREGNANCY:

During pregnancy in the insulin dependent
diabetic women, periods of hyperglycemia
results in fetal hyperglycemia. Persistently
elevated levels of glucose will stimulate the
fetal pancreas, resulting in beta cell hyperplasia
and fetal hyperinsulinemia (7). Other potent
insulin secretagogues, such as amino acids,
may be elevated in sera of diabetic women and
may be transferred in increased quantity to the
fetus. The nutrient appears to play the major
role in inducing excessive fetal growth. In a
study it has been shown that birth weight can
be correlated to fasting maternal plasma amino
acid concentrations (8).glucose and other
substrates stimulate fetal insulin release
resulting in macrosomia and other morbidity.
Fetal risks associated with diabetes during
pregnancy are macrosomia, cleft palate,

DIABETES ON

respiratory distress syndrome and birth canal
injury (9).

MANAGEMENT OF DIABETES IN
PREGNANCY:

Women whose pregnancies are complicated by
diabetes can be separated into those who were
known to have diabetes before pregnancy i.e.
pregestatioal diabetes and those with
gestational diabetes.

1. Pregestational Diabetes:

The establishment of a pre pregnancy
counseling services in centre with a large
diabetic clinic population is essential. The
major objective is to ensure that good diabetic
control prevails at the time of conception and
embryogenesis. Studies indicate a lower
glucose level in the first trimester and had
fewer babies with congenital malformations
compared to those women who didn’t have
counseling (10).pre conception care also gives
the opportunity for a change to insulin for all
diabetic women on oral hypoglycemic agents.
The complications of diabetes in pregnancy
also need discussing before pregnancy. In
addition to improving diabetic control, the
opportunity should be taken to give general
advice regarding the importance of being
healthy as possible at the start of pregnancy,
stopping smoking, reducing alcohol intake and
achieving ideal body weight (11). In addition
to this contraceptive advise may be given if
required and immunity status can be checked.
Folic acid supplements are started (12). The
major objective of medical management is to
attain normoglycemia i.e. of 60 — 120 mg/dl
(13).In . most institutions most women are
taught to monitor there glucose control using a
glucose reflectance meter. Glucose
determination is made in fasting state, before
lunch, dinner, bedtime. Postprandial and
nocturnal values are also helpful. (14). During
pregnancy most insulin dependent women will
require  multiple insulin injections. A
combination of intermediate and regular or
quick acting insulin before breakfast and at
dinner time in 70% of women (15). As a
general rule the amount of intermediate acting
insulin taken in morning will exceed that of
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regular by a two or one ratio (16). Any
alternate regimen is to administer separate
injections of regular insulin at dinner time and
intermediate insulin at bedtime to reduce the
frequency of nocturnal hypoglycemia (17).
Subcutaneous insulin infusion by a calibrated
pump may be used during pregnancy. The
pump has both advantages and disadvantages
but any salutary pregnancy effects have yet to
be determined (18). Oral hypoglycemic agents
are not used during pregnancy because of there
teratogenic effects (19). Diet therapy is critical
to successful regulation of maternal diabetes. A
program consisting of three meals and several
snacks is employed. The goal of diet planning
IS to minimize  hypoglycemia  and
hyperglycemia while prolonging adequate
nutrition for mother and fetus during the entire
day. Dietary composition should be 50-60%
carbohydrates, 20% protein and 25-30%fat
(20). Patients who fail to maintain adequate
glucose control despite  multiple insulin
injections and dietary adjustment may be
candidates for continuous subcutaneous insulin
infusion (CSII) pump therapy. The initiation of
this treatment almost always requires
hospitalization. An infusion rate of one unit
/hour is established. Multiple blood glucose
determination is made to prevent periods of
hypo and hyperglycemia (21). After initial visit
to a clinic the pregnant women are followed up
closely with frequent telephone contact to
arrive at a stable insulin regimen. Following
careful review of glucose level, adjustments in
insulin dosage are made. Fetal growth is
evaluated by  serial  ultrasonographic
examinations at 4-6 weeks interval to detect
growth abnormalities in diabetic pregnancies.
Maternal monitoring of fetal activity is
recommended for all women during third
trimester. Heart rate monitoring is begun at
approximately 32-34 weeks of gestation and
should be performed twice (22).

The key to a successful outcome to labour is
also good diabetic control. Insulin requirement
in labour tends to be low. Fluctuations in blood
glucose level are due to labour stress.
Normoglycemia reduce the risks of neonatal
hypoglycemia (23).

For women having a planned induction of
labour or a cesarean section and who are taking
long acting insulin in evening, considerations
should be given to reducing the evening dose
the night before delivery. Normoglycemia is
best achieved in both established diabetic and
insulin requiring gestational diabetic women
by the intra vascular administration of glucose
and insulin and this current practice is in all
hospitals of UK (24). When mother is admitted
in spontaneous labour or prior to induction of
labour an intravenous infusion of 10%dextrose
solution should be commenced. The infusion
rate should be adjusted to provide one liter of
fluid every eight hour. Twenty units of soluble
insulin should be mixed in 19.8 ml of normal
saline in a 20 ml syringe which is then
administered intravenously by infusion pump
at a final concentration of one unit /ml.The
plasma glucose concentration should be
estimated prior to deciding whether to start an
insulin infusion. Blood glucose concentrations
are normally controlled by altering insulin
infusion rate. Glucose concentration should
initially be repeated at hourly interval and
insulin infusion rate increased or decreased by
one unit / hour until a stable blood glucose
concentration of between 4.5 and 5.5 mmol/L
has been achieved. After a rise in early labour
the glucose concentration eventually falls as
labour progresses so that it may be necessary
to stop insulin administration and even to give
extra glucose intravenously (25).

Immediately after delivery insulin and glucose
infusion should be discontinued, if this is not
done hypoglycemia is likely to occur because
of increased insulin sensitivity following
delivery. For insulin dependent women it is
simplest to revert to insulin regimen she was
taking before pregnancy and to wait until
breast feeding is established before attempting
more precise diabetic control. Women with
diabetes are encouraged to breast fed. Dietary
adjustments for breast feeding are made as they
are in non diabetic patients. The insulin dose
may be somewhat lower in lactating women
because of increased caloric expenditure
associated with nursing. If oral hypoglycemic
agents are used breast feeding is not advised
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because of their possible transfer to fetus in

milk (26).
2. Gestational Diabetes:
Gestational ~ diabetes  is  carbohydrate

intolerance  induced by pregnancy or
carbohydrate intolerance of variable severity
with onset or first recognition during the
current pregnancy (27).risks factor associated
with GDM are family history,obesity,age over
30,history of still birth ,macrosomia before or
presently and polyhydramnious before or
presently  (28).Screening for GDM s
controversial. O’Sullivan, whose name has
been attached to the glucose tolerance test
criteria for the diagnosis of diabetes, found that
presence of a positive family history, prior
macrosomia or maternal obesity, singly or in
combination were of little helping predicting
whether or not gestational diabetes would be
present (29). Lavin studied over 2000 pregnant
women, about half of whom had historic or
clinical risk factors and half had none with
about 1.5 % prevalence of diabetes in both the
group concluding that absence or presence of
risk factors had no utility (30). Due to
difficulty in assigning relative risk factor to
different categories of patients during
pregnancy it was recommended that all
pregnant women be screened for GDM (31).
The current recommendations are that a 50 g of
glucose be given orally at any time of the day
and plasma glucose level is determined one
hour later. If this glucose is 140mg/dl or
greater a glucose tolerance test should be done.
The glucose tolerance test is done fasting after
two or three days of adequate carbohydrate in
take. A 100 g challenge is used, and the
glucose level is measured at 0, 1, 2, 3 hr time.
Two values have to be abnormal to be
considered diagnostic (32).

Once the diagnosis is established, the patients
are examined and counseled. It is emphasized
that the whole purpose of therapy is to ensure a
safe delivery and a healthy newborn. Both at
the time of first visit and postpartum, the
mother needs to have her risk for persistence of
or for the later development of diabetes
explained. It should also be emphasized that
the risk of childhood diabetes in offspring is

quite low. Also helpful for many patients is
assurance that insulin be required for fetal well
being, it is unlikely to be needed postpartum.
Women with GDM generally do not require to
be hospitalized for dietary instruction and
management. Patients are begun on a program
of 2000-2500 calories daily (33). Obese
women with GDM may be managed on as little
as 1200-1800 kcal/day with less weight gain
and no apparent reduction in fetal size (34,
35).the single most important therapeutic
intervention in pregnancy complicated with
GDM is the careful monitoring of maternal
glucose levels throughout the third trimester.
Fasting 2-h postprandial glucose levels are
monitored at least weekly (36). It has been
proposed that a repetitive fasting blood glucose
95mg/dl or greater justifies insulin therapy to
reduce the frequency of macrosomia (37).
Prophylactic insulin given to patients who
would normally be treated with diet alone may
also reduce the frequency of macrosomia,
cesarean section and birth trauma. It has been
suggested that insulin may reduce subtle
degree of postprandial hyperglycemia which
can promote excessive fetal growth (38).
Another prospective randomized investigation
of prophylactic insulin indicates similar rates
of macrosomia in offspring of diet versus diet
and insulin treated GDM women (39). Patients
with GDM who are well controlled are at low
risk for intrauterine death. Antepartum fetal
heart rate testing prior to term has been
recommended in three groups of patients with
GDM i.e. those who require insulin, those with
hypertension and those who have a history of a
previous still birth. Maternal activity of fetal
assessment is begun at 28 weeks (40).The
management of labor of GDM women is not
that difficult. If the patient did not require
insulin before delivery, nothing needs to be
done. If they were taking insulin before
delivery and spontaneous labor occurs frequent
glucose monitoring should be used and
likelihood of need of insulin is low. If
spontaneous labor occurs during the day after
the usual full dose has been given, no more
insulin is needed and careful glucose
monitoring is done to prevent hypoglycemia. If
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insulin is needed it may be administered as an
intravenous drip at sufficient rate to maintain
normal glucose. When a planned cesarean
section is to be performed, it should be
scheduled for early morning. This simplifies
peripartum glucose control and allows the
neonatal team too prepare for the care of the
new born. The patient should not eat or drink
after midnight, her usual morning insulin dose
is withheld. Epidural anesthesia is preferred
because it allows the anesthesiologist to detect
early signs of hypoglycemia (41).Glucose
values are determined in hospital during the
immediate postpartum period to be sure that
diabetes is not still present. If mild to moderate
hyperglycemia is found than it is managed
through lifestyle modifications. Patients are
instructed to do home glucose level check
during the first four to six weeks of postpartum
and record the results for the next visit to
hospital (42).

Diabetes is the second most common medical
complication duringpregnancy with disastrous
effects on the baby and mother if not properly
controlled. The aims of the study are how
diabetes is controlled during pregnancy and to
compare the outcomes of good antenatal care
on pregnancy.

MATERIAL AND METHOD

The study was conducted in Gynae department
of Jinnah Hospital, Lahore. Women with
gestational and pregestational diabetes were
included. Women with any concomitant
disease were excluded. 30 cases were studied.
These women were followed till delivery. Data
was collected on data collection form and
results tabulated and analyzed.

RESULT

In this study 25% of the pregnant women had
pregestational  diabetes and 75% had
gestational diabetes mellitus. Of all of these
cases 90 % had a family history of diabetes
mellitus and only 10 % had no family history
of diabetes.

Out of these 55% had there diabetes well
managed on insulin and 45 % were managed
on life style modification such as healthy

eating styles, walk and light exercise. 70% had
normal delivery, 5% had outlet forceps
delivery because of good baby size and 25 %
had cesarean section due to fetal distress
(baby heart rate more than 180/min) and
previous cesarean sections. 90 % had alive and
well baby and 10 % of those managed on diet
alone and had cesarean section had immediate
neonatal death.
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Figure 1 Graph showing ratio of pregestational
and gestational diabetes during pregnancy.
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Figure 2 Graph showing familial history of
diabetes in pregnant women.
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Figure 5 Graph showing outcome of delivery.

DISCUSSION

Women with diabetes mellitus were advised
for more frequent antenatal checkups than
normal pregnant women. Women with
pregestational diabetes on oral hypoglycemic
agents were switched to insulin. For this
purpose they are admitted in hospital where the
dose of insulin is adjusted and patient is taught
how to give insulin shots to themselves. They
are advised for regular monitoring of blood
sugar level Dby using glucometer, taking
balanced diet and exercise.

Serial ultrasound scans is done to monitor fetal
growth. During labour insulin infusion along
with dextrose is given whose rate is adjusted.
Those having GDM, insulin is tapered off after
delivery and in case of those women having
pregestational diabetes on oral hypoglycemic
agents they are switched back to these oral
hypoglycemic agents. They were all advised
for checkup at 6 week post partum. Those
found to have gestational diabetes are advised
for occasional checking of blood glucose level
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as they can develop diabetes later in life
specially those with positive diabetic family
history.

CONCLUSION

Diabetes mellitus is a chronic metabolic
disease that requires a combination of
pharmacological and non-pharmacological
measures for better control. Patient adherence
to medication and lifestyle modifications plays
an important role in diabetes management. It
was concluded that timely diagnosis of
diabetes and proper antenatal care has positive
outcomes on pregnancy.

ACKNOWLEDGEMENT

The authors are grateful to Vice Chancellor of
L.CW.U, Prof. Dr. Bushra Mateen for
providing us with necessary facilities, Head of
Pharmacy Department, Dr Hafeez Ikram for
his help and assistance.

REFERENCES:

[1]. Freinkel N: Of pregnancy and
Diabetes 29:1023-1035, 1980.

[2]. Freinkel N: effects of the conceptus on
maternal metabolisim in pregnancy.In Leibel
BS, wrenshall GA (eds). On the nature and
treatment of diabetes.Amsterdam: Excerpta
medica foundation, pp679-691, 1965.

[3]. Metzger BE, Angoli F, Hare JW, FreinkelN:
Carbohydrate metabolisim in
pregnancy.Xmetabolic disposition of alanine
by the perfused liver of the fasting pregnant
rat. Diabetes 22: 601-608, 1973.

[4]. Felig P, Lynch V: starvation in human
pregnancy. Hypoglycemia, hypoinsulinemia
and hyperketonemia science 170:990-992,
1970.

[5]. Catalano P, tyzbier ED, roman NR et al
(1991). Longitudinal changes in insulin
release and insulin resistance in non obese
pregnant women. American journal of
obstetrics and gynecology 165:1667.

[6]. William obstetrics, 18 th edition, Appleton
and Lange published.

[7]. Pedersen J (1977) The pregnant diabetic and
her newborn, 2" edition.Baltimore: Wiliam
and Wilkins.

progeny.

[8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].
[19].

[20].

[21].

[22].

[23].

Metzger BE, Phelps RL, Freinkel N (1980)
Effects of gestational diabetes on diurnal
profiles of glucose, lipids, and individual
amino acids. Diabetes Care: 3 402-409.
Modified Pedersen hypothesis described by
Freinkel N, Lewis NJ, akazama Set et al
(1984). The honey bee syndrome:
implication of teratogenicity of mannose in
rat embryo culture. New England journal of
medicine 310-223.

Freinkel and Fischer in Diabetes care 1983,
6:219-23.

Medical disorders in obstetrics practice,
edited by Michael de Sweet. 4" edn, Black
Well publishing.

Diabetes complicating pregnancy, The Joslin
clinic method edited by John W.Hare.

High risk pregnancy management options
edited by David K James, Philip J .Steer,
Bernard Gonik, 2" edn, 1999, Elsevier
published.

Landon MB, Gabbe SG (1995). Insulin
treatment .In Reece EA, Coustan DR (eds).
Diabetes in pregnancy 2™ edn, pp 173-
189.New York: Churchill Livingstone.
Landon MB, Gabbe SG, Marger R et
al(1992). Are current guidelines for
insulin therapy in women with pregestational
diabetes mellitus appropriate? Society for
gynecology investigation, March.

Jovanoic, L, Peterson CM (1980)
Management of pregnant, insulin dependent
diabetic women.Diabetes care 3:63.

Jovanoic, L, Peterson CM (1980)
Management of pregnant, insulin dependent
diabetic women.Diabetes care 3:63.
Ketzmiller and associates (1985) and Leveno
and colleagues (1980).

William obstetrics, 18 th edition, Appleton
and Lange published.

American diabetes association
Principles of nutrition and dietary
recommendations  for individuals with
diabetes mellitus. Diabetes 28:1027.

Rudolf MCJ, Coustan DR,Sherwin SR et al
(1981) Efficacy of insulin pump in home
treatment of pregnancy diabetes, Diabetes
30:891.

Miller JM, Horger ED (1985). Antepartum
heart rate listening in diabetes pregnancy.
Journal of reproductive medicine 30:515.
Jovanoic, L, and Peterson CM: insulin and
glucose requirement during the first stage of

(1979).

526



[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[32].

Fatima Amin et al / Journal of Pharmaceutical Science and Technology Vol. 3 (1), 2011,520-527

labor in insulin  dependent diabetic
women.AmJ Med 75:607-612.1983.

Medical disorders in obstetrics practice,
edited by Michael de Sweet. 4" edn, Black
Well publishing.

Jovanoic, L, and Peterson CM: insulin and
glucose requirement during the first stage of
labor in insulin  dependent diabetic
women.AmJ Med 75:607-612.1983.
Tulchinsky D: the postpartum period. In
Tulchinsky D, Ryan KJ (eds): Maternal fetal
endocrinology.Philadelphia:W.B ~ Saunders
1980, ppl44-166 and ppl7-42.

Second workshop conference on GDM held
in Chicago 1984.

Risk factors for gestational diabetes adapted
from Hare JW:In Marble A, Kirall
LP,Bradley RF,Christilieb AR, Soeldner JS
(eds) Joslin diabetes mellitus 12™ edn 1985.
O’Sullivan JR, Mahan CM , Charles D,
Dandrow RV: Screening criteria for high risk
gestational diabetic patients. Am J Obstet
Gynecol 116:895-900, 1973.

Lavin JP, Branden TP, Miodovink M:
clinical experience with a screening program
for gestational diabetes .Am J obstet gynecol
141:491-494, 1981.

Freinkel N (ed):  Summary  and
recommendations of the second international
workshop.  Conference on  gestational
diabetes mellitus Diabetes 34(suppl2):123-
126.1985.

O’Sullivan JB, Mahan CM criteria for the
oral glucose tolerance test in pregnancy.
Diabetes 13:278-285, 1964.

[33]

[34].

[35].

[36].

[37].

[38].

[39].

[40].

[41].

[42].

Food and nutrition board, national research
council, national academy of sciences
“Recommended dietary allowances” 9"
edition. Washington DC: US, 1980.

. Pregnancy, Diabetes and Birth. Baltimore:
William & Wilkins ,1984.

. Examination of current recommendations
for individuals with diabetes mellitus.
Diabetes care: 5, 1982.

Hare JW: diabetic pregnancy In Krieger DT,
Bardin CW (eds): Current therapy in
endocrinology” 1983-1984. Philadelphia
:B.C.Becker.

Langer O, Anyaegbuam A, Brustman L et al
(1984). Management of women with one
abnormal oral glucose tolerance test values
reduces adverse outcomes in pregnancy.
American journal of abs & gynae 161: 146.
Lev-Ran A, Goldman JA:Brittle diabetes in
pregnancy.Diabetes 26 :926-930,1977.

High risk pregnancy management options
edited by David K James, Philip J ster,Carl
Pweiner,Bernard Gonik, ch #8, 2" edition
1999.

Diabetes complicating pregnancy. The Joslin
clinic method edited by John W .Hare.

Sacks DA, Abu —fadil S, greenspoon J et al
1989. Do the current standards for glucose
tolerance testing in pregnancy represent a
valid conversion of O Sullivan’s original
criteria? American Journal of obs and gyne
161:638.

Diabetes complicating pregnancy, The Joslin
clinic method edited by John W.Hare.

527





