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Glucose Tolerance in Twin Pregnancy 

Doris M. Campbell, Ian MacGillivray 
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The hypothesis of a slower rate of glucose disappearance after intravenous glucose injection 
has been tested and proved in a sample of 54 w o m e n wi th twin pregnancies. Different stan­
dards for glucose tolerance being therefore required for these women , care should be taken 
before labelling them as diabetic. 
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Many changes are known to occur in carbohydrate metabolism in normal singleton 
pregnancies. For example, fasting plasma glucose is lower [10], there is a decrease in 
tolerance to both oral and intravenous glucose loads [10], and the insulin response in­
creases progressively as pregnancy advances [6]. 

These latter factors are indicative of insulin antagonism by specific pregnancy 
factors and decreased sensitivity of the peripheral tissues to insulin. The pregnancy factors 
that have been implicated are the placental hormones, human placental lactogen, oestro­
gen, and progesterone. As all of these are known to be increased in twin pregnancy 
[7, 12, 16], it is possible that there would be a greater insulin antagonism in multiple 
pregnancy with a further alteration in response to glucose loading. It was therefore postu­
lated that there would be a slower rate of disappearance of glucose from the circulation, 
and this study was devised to test this hypothesis. 

METHODS 

Fifty-four women with twin pregnancies were selected for study, and the incidence of preeclampsia 
in the cases is shown in Table 1. It was felt necessary to define the groups according to the develop­
ment of preeclampsia, as it has previously been shown [13] that in singleton pregnancies with pro­
teinuric preeclampsia there is a greater tendency to an abnormal glucose tolerance test. However, this 
is not so if the test is performed prior to the onset of proteinuric preeclampsia [3] . The test was re­
peated in 26 of the women, the first test performed before, and the second test after 30 weeks, at an 
interval of approximately four weeks. 

A rapid intravenous glucose tolerance test was used. Two fasting samples were taken, followed by 
an intravenous injection of 25 g of glucose. Plasma glucose was then estimated at 4, 10, 20, 30, 40, 
50, and 60 minutes after injection. The results can here be expressed by the increment index [4] or 
K value [ 1 ] . 
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RESULTS 

There was a significant decrease in the mean fasting plasma glucose levels for all patients 
between 24 to 27 weeks' and 33 to 36 weeks' gestation, a difference of 0.4 mmole/liter or 
7 mg% (t = 3.27, P < 0.01: Table 2a). In the group who remained normotensive (Table 2b) 
there was a similar fall of 0.3 mmole/liter. 

There was a significant difference in the fasting plasma glucose between the first and 
second tests of the 26 women who were tested twice (Table 3). 

There was a small insignificant decrease in the increment index as gestation advanced 
when all cases were considered, and also when only the normotensive group was analysed 
(Tables 4 a, b). Similarly, when the results were expressed as K values (Tables 4 c, d). 
This was also found in the 26 women who were tested twice (Table 5). The distribution 
pattern of increment index in twin and singleton pregnancies (Figure) differ, in that there 
is a tendency for lower values of increment index to be found in the twin pregnancies. 
The singleton values were obtained from 500 consecutive glucose tolerance tests carried 
out recently in pregnancy in Aberdeen on the basis of indicators of potential diabetes [15]. 

In 9.3% of women with twin pregnancies there was a family history of diabetes in 
first-degree relatives, compared with 7.3% in singletons (Table 6) [15]. There was a 
greater tendency to obesity in the women with twin pregnancies according to Kemsley [11] 
scales for weight for height centiles above both the 75th and 85th. None had glycosuria. 

DISCUSSION 

The values of fasting plasma glucose found in the .twin pregnancies are very similar to those 
quoted for singleton pregnancies. The controlling factors of fasting plasma glucose in 
pregnancy are not well defined, but it has been suggested that the fasting plasma glucose 

TABLE 1. Details of Twin Pregnancies Studied 

Normotensives 
Mild preeclampsia 
Proteinuric preeclampsia 

Primigravidae 
(n = 14) 

6 
5 
3 

Multigravidas 
(n = 40) 

26 
10 
4 

Total 
(n = 54) 

32 59.3% 
15 27.8% 
7 13.0% 

TABLE 2. Twin Pregnancy Fasting Plasma Glucose (mmoles/litre) by Gestation 

Weeks of Mean 
gestation 

SD N 

a) All patients 
24-27 4.16 0.37 16 
28-32 3.97 0.39 28 
33-36 3.77 0.38 30 
> 37 3.96 0.29 6 

b) Normotensive patients only 

24-27 4.07 0.34 9 
28-32 3.91 0.41 16 
33-36 3.78 0.33 19 
> 37 3.74 0.18 3 
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TABLE 3. Twin Pregnancy Paired Fasting Plasma Glucose (mmoles/litre) 

Mean 
(n = 26) SD 

First test 
Second test 

4.04 
3.81 

0.43 
0.38 

Paired t = 2.50 P < 0.02 

TABLE 4. Twin Pregnancy: Increment Index (a and b) and K Values (c and d) by Gestation 

Weeks of gestation Mean SD N 

a) Altpatients 
24-27 
28-32 
33-36 
> 3 7 

bj Normotensive 
24-27 
28-32 
33-36 
> 37 

c) All patients 
24-27 
28-32 
33-36 
> 3 7 

4.14 
4.38 
3.83 
4.07 

patients only 
4.16 
4.51 
4.01 
3.86 

1.97 
1.99 
1.87 
1.83 

d) Normotensive patients only 

24-27 
28-32 
33-36 
> 3 7 

1.97 
2.08 
1.92 
1.80 

0.79 
1.48 
0.78 
0.55 

0.92 
1.76 
0.84 
0.27 

0.35 
0.45 
0.29 
0.3 

0.38 
0.50 
0.29 
0.25 

16 
28 
30 

6 

9 
16 
19 

3 

16 
28 
30 

6 

9 
16 
19 

3 

TABLE 5. Twin Pregnancy: Paired Incremen t Index 

Mean 
( n = 1 6 ) 

First test 4.25 
Second test 3.82 

TABLE 6. Twin Pregnancy: Indicators 

SD 

1.42 Paired t = 1.65 
0.66 

of Poten tial Diabetes 

N % 

Family history of diabetes: First degree relative 
Obesity: > 75th centile weight for height 

> 85th centile weight for height 
Glycosuria: either fasting or random 
Previous heavy-for-dates baby 

5 
19 
15 
0 
2 

9.3 
35.2 
27.8 

0.0 
3.7 
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Figure. Distribution of increment index in singleton and twin pregnancies in Aberdeen. 

both in diabetic and normal pregnancy is related to birth weight [14]. As the combined 
birth weight in twin pregnancies is much greater than in singletons, this suggestion cannot 
apply to twin pregnancies. 

It is known that in singleton pregnancies the increment index and K values diminish 
as pregnancy progresses from the first, to the second, and to the third trimesters [5]. In 
the twin pregnancies, however, the fall in increment index and K value was less and did 
not reach statistical significance. Similarly, the distribution pattern of increment index 
is different, in that the twin pregnancies can give lower values of increment index than 
the singleton pregnancies. 

The indicators of potential diabetes were not any greater in the twin pregnancies 
than in the singletons. This finding is contrary to that of Gedda et al [8], who found 
that there were more women with a twin pregnancy with a family history of diabetes. The 
greater tendency to obesity in the women with twin pregnancies was not unexpected, as 
it has already been shown that obese women are more likely to have a twin pregnancy [2]. 
It is interesting that none of the women with twin pregnancy had either fasting or random 
glycosuria, because it has been shown that there is an increased glomerular filtration rate 
in twin pregnancies [9]. It is therefore concluded that there must be increased tubular 
absorption with perhaps an alteration in the renal threshold for glucose in women with 
twin pregnancies. The number of women with a previous heavy-for-dates baby was as 
expected. 

It is concluded that the hypothesis suggested at the beginning of the study, that there 
is a slower rate of glucose disappearance after an intravenous glucose injection in women 
with twin pregnancies compared to singleton pregnancies, has been proved. It is postulated 
that this is due to the increase in the placental hormones. Different standards are there­
fore required for glucose tolerance in women with twin pregnancies, and care should be 
taken before labelling such patients as diabetic. Women with twin pregnancies do not 
have more indicators of potential diabetes than those with singleton pregnancies. 
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