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Management of Premature Labour in Diabetic Pregnancy 
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Summary. T h e  prac t ica l  m a n a g e m e n t  of  p r e m a t u r e  
l a b o u r  is desc r ibed ,  i l lus t ra ted  by  t en  cases. A l l  the  
pa t i en t s  were  t r e a t e d  wi th  f l - s y m p a t h o m i m e t i c  infu- 
sion, e i the r  s a l b u t a m o l  ( 0 . 4 - 1 . 6  m g / h )  o r  r i t od r ine  
h y d r o c h l o r i d e  ( 2 - 6  mg/h ) ,  to  s top  u te r ine  con t rac -  
t ions,  and  wi th  i n t r amuscu l a r  d e x a m e t h a s o n e  4 m g  
e ight  hou r ly  to  acce l e ra t e  foe ta l  lung matur i ty .  Sat is-  
f ac to ry  con t ro l  of  b l o o d  g lucose  was  ach ieved  ( range  
2 - 1 0  mmol/1)  by  using high ra tes  of  insul in  infus ion  
( range  8 - 3 2  uni ts  p e r  hour ) .  D e l i v e r y  was p o s t p o n e d  
in e ight  cases  and  seven  hea l t hy  bab i e s  were  born .  
T h e r e  w e r e  t h r e e  foe ta l  dea th s  f rom mul t i p l e  con-  
gen i ta l  abnorma l i t i e s ,  f l - s y m p a t h o m i m e t i c  infus ion  
caused  few m a t e r n a l  s ide-e f fec t s  and  t h e r e  were  no  
foe ta l  p r o b l e m s .  M a t e r n a l  p l a s m a  p o t a s s i u m  
d e c r e a s e d  in all  cases  s tud ied ,  the  m e a n  fall  be ing  
f rom 4.5 mmol/1 to  2.7 mmol/1. 

K e y  words :  P r e m a t u r e  l abour ,  d iabe tes ,  B - s y m -  
p a t h o m i m e t i c  infusion,  s a lbu tamol ,  r i t od r ine  hy-  
d roch lo r ide ,  d e x a m e t h a s o n e ,  insul in  infusion,  p o t a s -  
s ium, m a t e r n a l  and  foe ta l  wel lbe ing .  

P r e m a t u r e  l a b o u r  in d i abe t i c  p r e g n a n c y  cons t i tu tes  
an emergency ,  and  confus ion  still  re igns  r ega rd ing  
a p p r o p r i a t e  m a n a g e m e n t .  P r e m a t u r i t y  in d iabe t ics  is 
espec ia l ly  to  be  a v o i d e d  because  of the  d a n g e r  of  
r e s p i r a t o r y  dis t ress  synd rome .  /3 - sympa thomimet i c  
agents  a re  used  to  p r e v e n t  p r e m a t u r e  de l ive ry  b y  
suppress ing  u t e r i ne  con t r ac t ions  and  the i r  e f fec t ive-  
ness is wel l  e s t ab l i shed  [1, 2, 3], b u t  t hey  have  sig- 
ni f icant  ca rd iac  and  m e t a b o l i c  effects  which  m a y  
cause  se r ious  diff icul t ies  in d iabe t i c s  [4, 5, 6]. 

T h e  p u r p o s e  of this  p a p e r  is to  desc r ibe  a s imple  
sys tem for  the  m a n a g e m e n t  of  p r e m a t u r e  l a b o u r  in 
d i abe t i c  p r e g n a n c y  as a gu ide  to  o the r s  f aced  with  
this p r o b l e m .  

Patients and Methods 

Ten cases of premature labour in diabetics have been managed 
during the past two years. All were given both intramuscular dexa- 
methasone 4 mg 8 hourly to promote foetal lung maturity, and a/3- 
sympathomimetic agent to stop uterine contractions. Two patients 
were emergency referrals from other hospitals. The other eight 
had been cared for in our own diabetic obstetric clinic. One patient 
developed co-incident mild pre-eclampsia from 28 weeks of preg- 
nancy and at the time of development of premature contractions 
was taking methyldopa 250 mg tds. The other 9 patients were 
healthy and not on any medication apart from insulin. Two of the 
patients were classified as class B, seven as class C and one as class 
D according to White's Classification [7]. 

Pre-admission diabetic control in eight cases was good with 
most measured pre-prandial blood glucose values below 7 mmol/1, 
these being determined both in the clinic and with home blood 
glucose monitoring. One case, however, had persistent poor con- 
trol with preprandial blood glucose as high as 14 mmol/l neces- 
sitating a number of admissions to hospital. No information about 
pre-admission control was available on one of the referred 
patients. 

Regimen Used 

As soon as premature labour threatened an infusion of soluble 
insulin given by an infusion pump was begun, the syringe contain- 
ing insulin 2 U/ml in 0.154 mol/1 saline. The pump used was either 
the Meltec, marketed by Milton Roy Medical, or the Dylade Sage 
Infusion Pump, marketed by Dylade Co. Ltd. The insulin infusion 
rate was 16 U/h from the start of fl-sympathomimetic infusion. 
Salbutamol infusion was used in eight cases and ritodrine hydro- 
chloride in two, the concentration being 10 mg salbutamol or 
50 mg ritodrine hydrochloride in one litre of 0.154 mmol/1 saline. 
Glucose (5 g/100 ml) rather than saline was used if the patient was 
not eating. Salbutamol was infused at a rate of 0.4 mg/h initially 
and increased in increments of 0.4 mg/h up to a maximum of 
1.6 mg/h or until uterine contractions ceased. For ritodrine hy- 
drochloride the starting infusion rate was 2 mg/h increasing to 
8 mg/h or until uterine contractions ceased. In all cases potassium 
supplements were added to the infusion fluid so that 80 mmol was 
given over 24 h. Blood glucose was monitored by hourly Dextros- 
tix read with an Ames meter throughout the period of administra- 
tion of the fl-sympathomimetic agent. Insulin infusion rate was 
adjusted according to blood glucose concentration to maintain 
blood glucosc between 3 and 7 mmol/l. 

During this time maternal blood pressure, pulse, uterine con- 
tractions and foetal heart rate were monitored. 
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Table 1. Summary of management and outcome of ten cases of premature labour occurring in diabetic pregnancy 

Patients Time of Time of Foetal Duration Maximum Blood Mean Insulin 
pre-term delivery sur- of B-sym- infusion glucose blood require- 
labour (weeks) viral patho- rate of at onset glucose ments at 
(weeks of mimetic B-sym- of B-sym- during maximum 
preg- infusion patho- patho- B-sym- B-sym- 
nancy) (h) mimetic mimetic patho- patho- 

(mg/h) infusion mimetic mimetic 
(mmol/l) infusion infusion 

(mmol/1, (U/h) 
mean • SD) 

1 30 32 No a 72 1.6 4.8 5.5 + 2.0 10 
2 32 38 Yes 24 6.0 b 5.3 6.8 + 2.2 8 
3 31 37 Yes 20 0.4 4.5 6.0 • 3.0 10 
4 33 35 Yes 16 1.2 not known 6.0 • 2.7 d 32 
5 32 32 ~ No a 3 1.2 6.5 7.4 • 3 . 5  d 28 
6 32 35 Yes 10 1:6 6.8 6.0 • 3.2 28 
7 31 31 c Yes 3 1.2 7.0 5.3 • 2.8 20 
8 31 32 No ~ 24 6.0 b 5.0 8.2 • 2.2 16 
9 32 37'/2 Yes 30 1.6 6.0 7.0 • 2.2 24 

10 33 38 Yes 120 1.4 6.0 6.5 • 2.9 28 

a multiple congenital malformations - all deaths occurred after delivery in the per• period 
u ritodrine infusion; all the rest salbutamol infusion 
c B-sympathomimetic infusion failed to prevent delivery 
d post ketoacidosis 

Results 

Table 1 provides a summary of the ten cases. In all 
cases high insulin infusion rates were required to 
maintain acceptable blood glucose concentrations, 
particularly at the higher rates of salbutamol infu- 
sion. Insulin infusion rate had to be adjusted fre- 
quently, sometimes hourly, to maintain blood glucose 
below 7 mmol/1 during fl-sympathomimetic infusion. 
Acceptable blood glucose levels were maintained 
throughout in 8 cases. The mean blood glucose in 
these 8 cases was 5.3 + 2.8mmol/1 to 8.2 + 
2.2 mmol/1 (range 2-12 mmol/1). Table 1 gives the 
individual means + SD for these cases. 

Of the two other cases one was transferred from 
another hospital having developed ketoacidosis du- 
ring salbutamol infusion and the other developed 
ketoacidosis whilst under our care. The first patient 
had a blood glucose level of 30 mmol/1 and a bicar- 
bonate of 10 mmol/1. The second patient had a blood 
glucose level of up to 16 mmol/1 with a bicarbonate 
of 14 mmol/1. In both, ketoacidosis resulted from 
starting at too low a rate of insulin infusion (2 U/h 
and 8 U / h  respectively), and was corrected by 
increasing the infusion rate (to a maximum of 32 U/h 
and 28 U/h respectively). 

In 6 cases B-sympathomimetic infusion was dis- 
continued and then re-started. The infusion was stop- 
ped for between 1 and 20 hours in these cases. An 
increased amount of insulin had still to be infused 

during this time, because of the concurrent adminis- 
tration of dexamethasone. The mean blood glucose 
between /3-sympathomimetic infusions in these 6 
cases was 5.3 _+ 0.9 to 6.1 + 2.4mmol/1 (range 
2-10 mmol/1). All cases, between fl-sympathomimet- 
ic infusion, were well maintained with an insulin infu- 
sion rate varying between 2 and 6 U/h. 

Mean pre-pregnancy requirement of insulin was 
52 _+ 6.1 (range 42-62) U/day. Mean insulin 
requirement in the days immediately before the 
development of premature labour was 104 _+ 15.2 
(range 84-120) U/day. Both of these values were 
much lower than the insulin requirements during/3- 
sympathomimetic infusion when a maximum range of 
8 to 32 U/h of insulin was needed. The post/3-sym- 
pathomimetic infusion insulin requirement was very 
similar to the pre-infusion values, 55.7 +_ 7.8 (range 
40-72) U/day if the pregnancy continued. In the 
cases where /3-sympathomimetic infusion failed to 
prevent labour continuing then immediately after 
delivery the insulin dosage reverted back to pre-preg- 
nancy levels. 

In all cases during fl-sympathomimetic infusion, 
there was a fall in plasma potassium to below the 
normal range despite administration of potassium 
supplements. Mean plasma potassium fell from 
4.5 mmol/1 to 2.7mmol/1, the maximal decrease 
being from 4.5 to 2.0 mmol/1. 

No acute adverse effects on the foetuses were 
observed, and in only one patient did the /3-sym- 



A. H. Barnett et al.: Premature Labour in Diabetes 367 

pathomimetic infusion rate have to be decreased 
because of maternal side effects. In this patient the 
heart rate increased from 70 to 150 beats/min. 

To illustrate the practical management one case is 
described in more detail. 

Case 10 

B. W., a 26 year old uncomplicated insulin dependent diabetic of 
12 years duration, presented at 9 weeks of pregnancy. There had 
been two previous foetal losses at 32 weeks and 37 weeks of preg- 
nancy. In both pregnancies she had suffered from polyhydramnios 
and hypertension from 28 weeks. The first baby had died from 
respiratory distress syndrome, and the second from Pseudomonas 
pneumonia during the first neonatal week. Her diabetes had been 
well controlled during the present pregnancy with a twice daily 
soluble/isophane insulin mixture. At 33 weeks of pregnancy she 
developed premature uterine contractions. 

In order to delay delivery salbutamol infusion was begun and 
insulin was infused at a rate of 16 u/h. Dexamethasone 4 mg IM 
eight hourly for 48 h was given concurrently. Blood glucose con- 
trol was maintained as shown (Fig. 1) for 120h. Contractions 
ceased and the pregnancy continued. No maternal problems were 
recorded during the salbutamol infusion, although plasma potas- 
sium fell from 3.7 to 2.7 mmol/1 despite potassium supplements. A 
live healthy baby weighing 3.6 kg was delivered by elective Caesa- 
rean section at 38 weeks. 

Discussion 

The most commonly used fi-sympathomimetic agents 
are salbutamol, ritodrine, isoxuprine and terbutaline. 
These drugs have pronounced effects on glucose 
metabolism [4, 5, 6], possible mechanisms including 
hepatic glycogenolysis, and peripheral insulin resist- 
ance resulting in an inhibition of glucose uptake and 
utilisation. A rapid transient rise in plasma nones- 
terified fatty acid and blood ketone body levels may 
also occur [5, 6]; steroids increase gluconeogenesis. 

Maintenance of blood glucose concentration 
within acceptable limits is possible if the effects of/3- 
sympathomimetic infusion are anticipated. This is 
achieved by starting at a high rate of insulin infusion. 
On the basis of our experience we would suggest that 
16 U/h would be a reasonable starting rate (one case 
developed mild ketoacidosis on 8 U/h) and this can 
be further adjusted depending on blood glucose 
levels obtained. In this way loss of diabetic control 
can be averted. The insulin infusion rate required is 
much greater than that used for the management of 
labour or surgery, or indeed ketoacidosis [8, 9]. 

One of our 10 cases was referred from another 
hospital in severe ketoacidosis and one developed a 
mild ketoacidosis whilst under our care. Both 
developments occurred because of a failure to infuse 
enough insulin from the beginning of /3-sym- 
pathomimetic infusion. These cases illustrate the 
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Fig. 1. Summary of the management of premature labour in case 
10, during and between infusion of salbutamol over 55 hours (and 
coincident with dexamethasone 4 mg IM every 8 hours for the first 
48 hours). Insulin infusion rate, blood glucose concentration and 
salbutamol infusion rate v time (h) are shown. Salbutamol infusion 
was continued, at an infusion rate of 0.4-0.8 mg/h, for a further 65 
hours. During this time blood glucose concentration was main- 
tained between 3 and 8 mmol/1 with an insulin infusion rate vary- 
ing between 8 and 16 U/h. �9 �9 Blood glucose; �9 �9 
Insulin 

absolute necessity of starting at a high rate of insulin 
infusion, fl-sympathomimetic infusion is a relatively 
new method of management of premature labour and 
certainly in diabetic patients serious metabolic prob- 
lems have been reported [9, 10]. Regular subcutane- 
ous or even intramuscular insulin would probably be 
unsuitable for optimal control. 

There was no apparent correlation between the 
pre-pregnancy or the pregnancy dose of insulin with 
the amount of insulin required during fl-sym- 
pathomimetic infusion to maintain acceptable blood 
glucose concentrations. The duration of diabetes and 
the presence or absence of microangiopathy also 
appeared to be unrelated to the amount of insulin 
required during fl-sympathomimetic infusion. 
Although total carbohydrate intake varied between 
patients this in practice proved unimportant owing to 
the flexibility of the regime. 

A similar regime can be used to maintain blood 
glucose concentration during dexamethasone 
administration alone. The only difference is that 
insulin requirements are less than during fl-sym- 
pathomimetic infusion. 

Plasma potassium may fall during fl-sym- 
pathomimetic infusion [4, 11]. There is, however, no 
significant increase in urinary potassium excretion 
[11] and presumably there is, therefore, a redistribu- 
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tion from the extracellular to the intracellular com- 
partment. This is supported by in vitro studies [12]. 
In view of the fairly marked lowering of plasma 
potassium in all our cases it would probably be wise 
to infuse more than 80 mmol/24 h and we would sug- 
gest that 100-120mmol/24h would be more 
appropriate. For simplicity, we suggest a standard 
amount of potassium, rather than a varying dose 
according to the rate of fi-sympathomimetic infusion, 
with regular checks (3 hourly) on the plasma potas- 
sium concentration. 

Maternal side-effects such as tachycardia, wid- 
ened pulse pressure, sweating, nausea, vomiting and 
fine tremor have been described [6, 13, 14]. In our 
experience these rarely present problems. In one case 
the salbutamol infusion rate had to be lowered 
because of intense tachycardia. 

A slight increase in foetal heart rate and beat-to- 
beat variation has been described [11], but in none of 
our cases were any ill effects on the foetus recorded. 

The treatment of premature labour by the use of 
fl-sympathomimetics agents is effective. Premature 
delivery was delayed in eight of our patients. 
Respiratory distress syndrome occurred only in case 
7 and this baby survived. Three deaths due to multi- 
ple congenital abnormalities occurred after delivery. 
The fact that labour starts prematurely may be an 
indication of a congenital defect in the foetus. 

The management of premature labour in diabetes 
presents problems which can be overcome by the 
simple, flexible regime which we describe. It should 
be emphasised that although this regime can be fol- 
lowed in most hospitals it is better if the patient is 
managed in a hospital with an intensive care baby 
unit so that if the treatment fails and a premature 
baby is delivered, expert care and nursing are avail- 
able. 
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