
Archives ofDisease in Childhood 1996;74:546-547

Uncooked cornstarch-efficacy in type I
glycogenosis

Philip J Lee, Marjorie A Dixon, James V Leonard

Abstract
Uncooked cornstarch (UCCS) loads in 14
patients with type 1 glycogenosis revealed
that satisfactory glycaemia was achieved
for a median of4.25 hours (range 2.5 to 6).
Length of glycaemia was related weakly to
UCCS dose, but not to patient age or mea-
sures of metabolic control. Careful moni-
toring is required during UCCS treat-
ment.
(Arch Dis Child 1996;74:546-547)
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For the past decade, uncooked cornstarch
(UCCS) has been used to treat hypoglycaemia
associated with type I glycogenosis (GSD-I). l 2
It is hydrolysed by pancreatic a-amylase to
release glucose slowly and may maintain
normoglycaemia for up to nine hours.2 How-
ever, our impression is that UCCS has not
been as effective in maintaining normoglycae-
mia in GSD-I patients. Consequently, we
reviewed the results ofUCCS loads performed
in 14 GSD-I patients to assess efficacy and
investigate factors that may influence response.

Methods
A retrospective review was made of 14 patients
with liver biopsy proven GSD-I who had
UCCS loads performed at Great Ormond
Street Hospital, London, between 1990 and
1994. At the time of the loads, all were on con-
tinuous overnight nasogastric feeds of glucose
polymer and regular two hourly daytime
feeding regimens. Before the loads, patients
were started on small amounts ofUCCS once

a day, the quantity was gradually increased to
the full dose over four to six weeks to minimise
side effects of bloating and diarrhoea.

Patients were admitted to hospital the
evening before the load tests, an intravenous
cannula was sited, and they were given their
usual overnight feed. Within one hour after the
end of the overnight feed, the dose of UCCS
was given. An additional 10 g of carbohydrate
from food or glucose polymer was given to pre-
vent any hypoglycaemia associated with cessa-
tion of the night feed or the initial slow release
of glucose from UCCS. Baseline plasma total
cholesterol and triglyceride and blood glucose
concentrations were measured before the
UCCS load. Thereafter blood glucose was
measured at hourly intervals until the test was
terminated when this fell below 3.0 mmol/l.
The period of satisfactory glycaemia was

examined in relation to the dose of UCCS per
kg body weight and measures of metabolic
control: height standard deviation score
(SDS), plasma cholesterol, and triglyceride
concentrations. Relations between variables
were evaluated using Spearman's rank correla-
tion coefficient (r).

Results
The results are shown in table 1. As a group
they were short and had hyperlipidaemia with
median height SDS of - 1.41, plasma choles-
terol 5.1 (range 2.6 to 7.9) mmol/l, and plasma
triglycerides 5.0 (2.2 to 16.8) mmolIl. Blood
glucose remained at 2.9 mmolI or above for a
median of 4.25 hours. There was a weak corre-
lation between dose ofUCCS and duration of
normoglycaemia (r= + 0.32). There was no
relation between length of time of satisfactory
glycaemia and the patient's age (r= + 0.02),

Table 1 Details of 14 patients with GSD-I. Age, sex, height SDS, minimum carbohydrate (CHO) treatment before and
after the introduction of UCCS, dose of UCCS given in load, and duration of euglycaemia
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Sex Ht SDS CHO intake (g/kglh)

Before:
overnight

Before: daytime After: daytime

1 lb 4.4 M - 0.05 0.30 0.35 0.48 2.0 4.5
2 la 5.5 F - 1.50 0.25 0.30 0.30 2.0 4
3 la 5.6 F - 1.57 0.38 0.60 0.50 2.0 3
4 lb 5.7 F - 0.45 0.22 0.30 0.52 2.0 5.25
5 la 6.8 M - 1.51 0.33 0.50 0.48 2.0 4.5
6 la 8.8 M + 2.31 0.19 0.16 0.16 0.7 3
7 la 9.3 F - 0.22 0.20 0.20 0.22 1.0 2.5
8 la 10.5 M - 2.47 0.30 0.52 0.52 2.0 4.25
9 la 10.6 F + 0.40 0.18 0.20 0.43 2.0 6
10 la 11.6 F - 3.09 0.25 0.37 0.46 1.8 4.75
11 lb 11.7 M - 1.67 0.26 0.21 0.37 1.7 5.5
12 lb 13.0 M - 2.03 0.31 0.36 0.36 2.0 3
13 la 15.3 M + 0.68 0.12 0.12 0.23 1.0 4
14 la 16.6 M - 4.75 0.14 0.28 0.25 1.0 4

UCCS Length of
(g/kg) euglycaemia

(hours)
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nor between response to UCCS and height
SDS (r= - 0.07) or plasma triglyceride con-
centration (r= - 0.20). There was a weak nega-
tive relation with plasma cholesterol
(r - 0.42).

Discussion
Hypoglycaemia is the major biochemical con-
sequence of deficient glucose-6-phosphatase
activity in GSD-I. The aim of treatment is to
prevent hypoglycaemia and ameliorate second-
ary lactic acidosis, hyperlipidaemia, and hype-
ruricaemia, as well as growth failure and
hepatomegaly. This may be achieved with con-
tinuous enteral glucose polymer infusion at
night and intermittent glucose polymer or
UCCS in the daytime, or intermittent UCCS
throughout the 24 hours at doses equivalent to
hepatic glucose production.' 2
The glycaemic index' is used to compare

blood glucose response following ingestion of
various foodstuffs. Cornstarch is a long chain
infrequently branching polymer of glucose
with a high amylose/amylopectin ratio. Raw, it
has a low glycaemic index and a long lasting
glycaemic response compared to other com-
plex carbohydrates.2 It is slowly degraded
within the intestine primarily by pancreatic
a-amylase: the amylose component to maltose
and maltotriose; the amylopectin to a-dextrins.
Brush border enzymes control further hydroly-
sis to release glucose.4

In GSD-I, UCCS is introduced usually from
2 years of age onwards' because it is thought
that insufficient pancreatic a-amylase is pro-
duced before this age.5 Satisfactory glycaemia
has been reported to last from four to nine
hours after ingestion.' 2Doses vary between
0.5 and 2.5 g/kgl and it may be given in water,
milk, or yoghurt. It must not be cooked as this
disrupts the starch granules, making them
more readily hydrolysed and therefore ab-
sorbed earlier.
The results of UCCS loads in our patients

were disappointing, with a median efficacy of
4.25 hours. Several factors could have influ-
enced the observed results. Pancreatic
a-amylase activity may be impaired and
intestinal absorption may be abnormal in these
patients,' as glucose-6-phosphatase is normally
expressed in the intestine, although its function

there is not clear. The integrity of the brush
border enzymes and the glucose transporter
may be abnormal. The method of administra-
tion of UCCS may also be important. Some-
times it was given mixed with squash, which
itself could stimulate insulin secretion, or with
milk, which may delay gastric emptying.
Although a weak correlation between dose of

UCCS and duration of normoglycaemia was
observed, this does not guarantee larger doses
will extend normoglycaemia. In addition,
larger UCCS doses may be associated with
excessive weight gain and suppression of appe-
tite. Currently it is recommended that the
UCCS dose should be equivalent to hepatic
glucose production, which decreases with age.
Consequently smaller doses were given to
older patients. Carbohydrate doses from
UCCS were similar to previous intakes from
glucose polymer (table 1). Some groups
recommend that blood glucose concentrations
should be maintained at 4 mmol/l.7 If the tests
had been terminated at this level, the median
duration of the UCCS loads would have been
only 3.5 hours.

In conclusion, UCCS seems less effective at
maintaining normoglycaemia than previously
described. This is important for GSD-I pa-
tients and may be pertinent for other disorders
associated with hypoglycaemia treated with
UCCS. We recommend close monitoring of
glycaemic response when UCCS is prescribed.
Further studies of digestion and absorption are
necessary to optimise its glycaemic effect.

1 ChenYT, Cornblath M, Sidbury JB. Cornstarch therapy in
type I glycogen storage disease. N Engl J7 Med 1984;
310:171-5.

2 Smit GPA, Berger R, Potasnick R, Moses SW, Fernandes J.
The dietary treatment of children with type I glycogen
storage disease with slow release carbohydrate. Pediatr Res
1984;18:879-81.

3 Jenkins DJA, Wolever TMS, Taylor RH, et al. Glycemic
index of foods: a physiological basis for carbohydrate
exchange. Am JT Clin Nutr 1981;34:362-6.

4 Norton G. Digestion and absorption of oligosaccharides
and starches. International symposium on Biological func-
tions of carbohydrates. In: Conning D, ed. Proceedings of
the British Nutrition Foundation/World Sugar Research
Organisation. 1993:45-63.

5 Lebenthal E, Lee PC. Development of functional response
in human exocrine pancreas. Pediatrics 1980;66:556-60.

6 Milla PJ, Atherton DA, Leonard JV, Wolff OH. Disordered
intestinal function in glycogen storage disease. J Inherit
Metab Dis 1978;1:155-157.

7 Goldberg T, Slonim AE. Nutrition therapy for hepatic glyco-
gen storage diseases. JAm DietAssoc 1993;93:1423-30.

 on M
ay 15, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.74.6.546 on 1 June 1996. D

ow
nloaded from

 

http://adc.bmj.com/

