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SHORT REPORTS

Effect of an extra intake of carbohydrate
at dinner on morning after fasting plasma
glucose values in types I and II diabetes

When confronted with an unusually high fasting blood glucose value
diabetic patients often blame an exceptionally large meal the preceding
evening. What we know about digestion time,'4 however, may make this
explanation seem unlikely, and we therefore decided to put it to the test.

Patients, methods, and results

We studied 58 diabetic patients admitted to hospital for education and
improvement in their metabolic control. They received in random order at 1900
on two consecutive days either their usual meal (meal A) or an identical meal
supplemented by an extra load of carbohydrates along with protein and fat (meal
B). Of the 58 patients, 31 had insulin dependent (type I) disease (18 men, 13
women; mean age 43-9 (SD 13 9) years; weight 66-4 (10-6) kg; height 168 (11)
cm; duration of disease 12-2 (7 8) years); 26 received two insulin injections daily,
three received three injections daily, and two one injection a day plus a 7- 5-8 4 MJ
(1800-2000 kcal) 50% carbohydrate diet. The 27 other patients had non-insulin
dependent (type II) disease (12 men, 15 women; mean age 55 8 (SD 8-3) years;
weight 73-3 (9-3 kg); duration of disease 10-3 (6-2) years) treated with a 5 0-5 9
MJ (1200-1400 kcal) diet either alone (n=3) or plus metformin 850 mg/day
(n=20) or metformin 850 mg/day and glibenclamide 15 mg/day (n=4).
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Diabetes
Individual differences in fasting plasma glucose (A FPG) concentra-
tions between the supplemented (meal B) and standard (meal A) meals
in the two groups of diabetics. Difference recorded as positive when
FPG-B>FPG-A and negative when FPG-A<FPG-B. Bars are means
and SD.

Conversion: SI to traditional units-Glucose: 1 mmol/l 18 mg/
100 ml.

Meal A given to patients with type I disease consisted of 75 g carbohydrate, 25 g
fat, 40 g protein, 2-9 MJ (685 kcal) in those receiving a 7-5 MJ diet or 85 g
carbohydrate, 25 g fat, 40 g protein, 3-0 MJ (725 kcal) in those receiving an 8-4
MJ diet. Meal A given to patients with type II disease consisted of either 55 g
carbohydrate, 15 g fat, 35 g protein, 2-1 MJ (495 kcal) or 60 g carbohydrate, 15 g
fat, 40 g protein, 2-2 MJ (535 kcal) in those receiving a 5 0 or 5 9 MJ diet.
Meal B was the same as meal A but with the addition of a piece of homemade

cake providing an extra 90 g carbohydrate (53 g as starch, 37 g as sucrose), 12 g
fat, and 13 g protein-that is, a supplement of 2 1 MJ (508 kcal).
Venous blood samples were collected at 1900 (before each meal) and at 0800 the

next day and analysed for plasma glucose concentrations (autoanalyser; Beck-
man, Fullerton, USA).

Statistical analysis was by Student's t test for paired or unpaired data and
linear regression analysis. Results are given as means and standard deviation
(SD).

Patients with type I disease-In the 31 patients with type I diabetes the plasma
glucose concentrations before meals A and B were 11 8 (3-1) and 12-2 (3-9)
mmol/l (212 (55) and 219 (70) mg/100 ml) respectively (p=035; NS). The mean

fasting plasma glucose concentrations at 0800 after the two meals (FPG-A, FPG-
B) were 12-2 (5-3) and 14-2 (5-3) mmol/l (219 (95) and 255 (95) mg/100 ml)
respectively (p<002). The figure shows the individual differences in fasting
plasma glucose values between meals A and B. In 21 cases the difference was
positive (FPG-B>FPG-A), in nine negative, and in one nil. The mean difference
was 2-1 (4-7) mmol/l (37 (84) mg/100 ml).

Patients with type II disease had mean values of 9-7 (2-6) and 9-4 (2-8) mmol/l
(174 (47) and 170 (51) mg/100 ml) before meals A and B, respectively (p=0 5;
NS), and at 0800 values of 10-6 (2 8) and 10-9 (2 9) mmol/l (191 (51) and 197 (53)
mg/100 ml) (p= 0-6; N S). The individual differences in fasting values between the
two meals were positive in 13 cases, negative in 11, and nil in three, with a mean of
0 3 (3-1) mmol/l (6 (55) mg/100 ml) (figure).

In neither group of patients did the fasting plasma glucose concentration
correlate with the degree of metabolic control as judged by the mean of the two
following fasting plasma glucose values-(FPG-A+FPG-B)/2.5

Comment

These findings show that after a largely enriched meal containing a
considerable amount of carbohydrate taken at 1900 the fasting plasma
glucose concentration at 0800 the next day was slightly but significantly
higher in patients with type I diabetes but not in those with type II disease.
The deterioration in type I was not accompanied by symptoms and in most
cases was of little importance. Though such an extra load of carbohydrate
may have a deleterious effect on postprandial blood glucose control in
patients with type II or type I diabetes, and therefore should be avoided
(unless they are lean and adjust their insulin accordingly), the excess cannot
be detected from the fasting blood glucose value next morning.
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Totally implantable vascular access for
long term chemotherapy
Patients receiving repeated courses of cytotoxic treatment require central
venous access when peripheral administration of cytotoxic agents is ruled
out by inadequate peripheral veins. Such central access may also be valuable
for patients with haemophilia and other haematological diseases. Central
venous access has traditionally been achieved by repeated cannulation and
more recently by using long term, tunnelled, percutaneous catheters, such
as the Hickman catheter. To attempt to circumvent the inconvenience and
sepsis associated with such catheters'3 the "Port-A-Cath" system has been
developed, which is totally implantable. This system consists of a silicone
catheter connected to a 2-5 x 1-3 cm stainless steel chamber, in which there is
a silicone injection port (figure).
Under general or local anaesthesia the catheter is inserted into a central

vein through the arm, neck, or groin and connected by a subcutaneous
tunnel to the portal, which is implanted subcutaneously on the chest wall. In
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