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CONGENITAL GLUCOSE-GALACTOSE MALABSORPTION

-A CASE REPORT
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ABSTRACT: We report a case of congenital glucose-galactose malabsorption
(GGM) in a Malay male infant who presented with protracted diarrhoea, severe
metabolic acidosis, and marked hypernatraemic dehydration since the third day
of life whilst on breast feeding. He was severely marasmic, requiring total
parenteral nutrition to improve the precarious nutritional status. The course of
illness was complicated by Staphylococcal septicaemia and catheter related endo-
carditis which was eradicated by a six-week course of vancomycin and fusidic
acid, Subsequent carbohydrate tolerance tests showed impaired absorption of oral
glucose but normal absorption of fructose, The child tolerated fructose-based
modular feed well and had normal development. At fourteen months of age he
still had failure to thrive despite an adequate calorie intake and normal appetite.
(JUMMEC 1997 2(1): 43-45)
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Introduction

Glucose and galactose mafabsorption (GGM) is a rare
congenital disease resulting from a selective defect in
the intestinal glucose and galactose/Na+t co-transport
system. it was first described in [962 by Lindquist in
Sweden and Lapiane in France respectively (1).{2). Since
then this inherited form of carbohydrate malabsorp-
tion has been described in various communities. Quak
et al. from Singapore described this condition in a Chi-
nese family with two affected male children (3). We
describe a Malay boy with this condition, from the De-
partment of Paediatrics, University of Malaya Medical
Centre, Kuzala Lumpur. We believe that this is the first
case reported in this country. ltisa rare but an im-
portant cause of chronic diarrhoea in early infancy.
Eariy diagnosis and appropriate dietary manipulation can
prevent considerable morbidity and even mortality.

Case Report

MZ was born after a full term, normal pregnancy. Mis
birth weight was 2.76 kg. He first developed watery
diarrhoea on the third day of fife whilst on breast feed-
ing. Breast feeding was discontinued as advised by a
general practitioner and an infant formula was started.
However, diarrhoea persisted. He was admitted to a
local hospital on the seventeenth day of life with severe
metabolic acidosis {pH 7.07, bicarbonate 7.4 mmol/t,
base excess -2 mmol/l.); hypernatraemic dehydration
(blood urea 28.5 mmol/L, serum sodium 183 mmoliL,

potassium 4.5 mmol/L} and anaemia, He was also se-
verely marasmic, with a body weight of 2.2 kg. He re-
ceived intravenous antibiotics, blood transfusions, and
two weeks of total parenteral nutrition. His weight
improved to 2.55 kg. His diarrhoea stopped while he
was kept nil orally but recurred when oral feeding was
reintroduced. He was referred to this hospital at 51
days of life.

His parents were first cousins, Two of his male siblings,
developed chronic diarrhoea since the third day of life
and died two weeks later at a local hospital. No definite
diagnosis was made. A female sibling died at five years of
age, due to meningits. He had four other living siblings,
three girls and one boy, all of whom were healthy

Physical examination revealed a patient who had gen-
eralised wasting with loss of subcutaneous tissue. Apart
from perianal excoriation, examination of the systems
did not reveal any abnormality. The results of routine
bicod investigations, which included full blood count,
urea and electrolytes were normal. Parasites were not
detected on microscopic examination of fresh stools
specimens on several occasions. Stool cultures were
repeatedly negative for enteropathogens and no
rotavirus and adenovirus were detected. Because of
severe malnutrition, he was given total parenteral nu-

trition for two weeks. During this period when he was
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not fed enteraily there was compiete cessation of diar-
rhoea. Diarrhoea recurred when oral rehydration so-
lution which contained glucose was given. Based on
these observations a presumptive diagnosis of congenital
GGM was made.

To confirm the diagnosis of congenital GGM, glucose
and fructose tolerance tests were performed. During
the tests, the child was first given | g/ig body weight of
glucose solution {oral rehydration solution, Oralite®
Poly Laboratories). Baseline and serial blood glucese
levels were measured after the glucose was given. The
child was observed for diarrhoea and clinical signs of
dehydration. The stool output was charted, and the
weights of the nappies before and after use were re-
corded. Yvatery stool specimens were sent for sugar
chromatography. Fructose challenge was commenced
48 hours after the cessation of watery stools cbserved
during the glucose toferance test. During glucose chal-
lenge serial blood glucose levels were: 6.2 mmol/l at
baseling; 6.3 mmol/L. at 30 minutes, 6.3 mmal/l at 60
minutes, 6.1 mmol/L at 90 minutes and 6.7 mmol/L at
120 minutes after glucose loading showing no signifi-
cant increase in the serial blood glucose ievels after the
oral glucose challenge. Serial blood glucose measure-
ments during challenge with fructose showed a base-
line of 6.1 mmol/L, 6.2 mmol/Lat 30 minutes, 6.0 mmol/
L at 60 minutes, 6.9 mmol/L at 90 minutes and 7.5 mmol/
I at 120 minutes. There was significant rise in the blood
glucose after the oral fructose load. Two episodes of
watery stoals were noted during glucose challenge and
none during the fructose challenge. Sugar chromatog-
raphy showed the presence of glucose on both speci-
mens collected during the challenge with glucose.

He becamne febrile after two weeks of parenteral nutri-
tion, and methicillin-resistant Staphylococcus aureus, was
isolated from peripheral blood culture. Evidence of en-
docarditis with vegetation formation in the right ventri-
cle was noted on echocardiographic examination of the
heart. The central venous catheter was removed and
the child was given intravencus vancomycin and fusidic
acid. Methicillin resistant Staphylococcus  aureus  was
isolated from the tip of the central venous catheter. His
condition improved thereafter. He was then started on
a modular feed, with fructose, whey protein {(ProMod®,
Abbott), corn oil, multivitamins and multiminerals
{Vidaylin®,Abbott). Potassium, calcium and zinc supple-
ments as well as iodised salt were added. He tolerated
this feed very weil with no further diarrhoea and started
ta gain weight. The cardiac vegetation resolved after six
waeeks of intravenous antibiotics. He was readmitted to
the hospital at six month of age for introduction of sol-
ids under observation, He was able to tolerate a variety
of weaning foods. Various weaning foods were intro-
duced and the family was under the advice of an experi-
enced paediatric dietitian, The child was to avoid normal
infant formula and drinks which contained glucose.

A4

At |4 month of age he was asymptomatic. Despite a
voracious appetite and an adequate calorie intake, his
weight gain remained slow and all his growth param-
eters were still well below the third centile. He was
growing just below the third centile. His development
was within normal range.

Discussion

Carbohydrate intolerance is a common cause of persist-
ent diarrhoea following acute gastroenteritis. Commonly
itis due to secondary lactose intolerance {4), although
monosaccharide intolerance has also been reported (5).
Such monosaccharide intolerance is often transient.
Congenital glucose and galactose malabsorption (GGM)
is a rare disorder resulting from a selective defectinthe
intestinal glucose and galactose/Na+ co-transport sys-
tem. It causes long-lasting intolerance to glucose and
galactose but not to fructose. It was first reported in
Sweden and France in 1962 (1) (2), and has been noted
to be an uncommon cause of chronic diarrhoea among

children (6) (7).

In GGM, diarrhoea develops as a consequence of selec-
tive malabsorption of glucose and galactose. The defect
is situated in the glucose/Na+ co-transport system in
the brush border membrane of the small intestine (8).
Disaccharides such as lactose, sucrose, and maltose are
hydrolysed normally, but the absorption of glucose and
galactose is absent or markedly reduced (%). This re-
sults in secretion of water and electrolytes into the in-
testinal lumen, thus causing diarrhoea.  Characteristi-
cally, diarrhoea develops within four days of birth (10).
This is rapidly followed by marked dehydration which is
often hypernatraemic with metabolic acidosis and pro-
nounced physical wasting (1 1). All these clinical features
were present in our patient. Renal glycosuria, hypochro-
mic anaemia and moderate steatorrhoea has also been
described in this condition (10).

The inheritance of this condition was thought 1o be
autosomal recessive in nature (10). The fact that the
parents of cur patient are first cousins supports this
mode of inheritance. There were two elder siblings in
the family who died of chronic diarrhoea with onset on
the third day of life. It was likely that both of them also
had congenitat GGM and succumbed to the condition.

The diagnosis of this condition depends on the demon-
stration of the failure of absorption of glucose and galac-
tose. This can be easily identified by the hydrogen breath
test which was not available in our institution.  Other
methods such as measurement of serial blood sugars af-
ter administration of oral glucose and fructose loads are
acceptable alternatives (11). In this patient, we have dem-
onstrated a flat oral glucose tolerance test with normal
absorption of fructose. Treatment is simple and consists
of immediate rehydration and provision of a glucose- and



galactose-free diet. Oral rehydration solutions that con-
tain glucose must be avoided. Commercially prepared
glucose- and galactose-free formula (Galactomine9®,
MNutricia) is costly and is not available in Malaysia. Ve had
devised an alternative special formula by providing the major
components of the nutritional requirement of the child
separately. Fructose was the carbohydrate while whey
protein (ProMod ®, Abbott) was the main protein. Cornail,
potassium, calcium, zine, multivitamins and multiminerals
(Vidalyn®, Abbott) and iodised salt were added.

In most children, growth and development were normal
once glucose and galactose were removed from the diet
{1t). However,in this case, despite an adequate calorie
intake, the physical growth remained retarded although
the development was within normal limits. This experi-
ence was similarly shared by Quak et al. from Singapore
(3). The reason for this is not clear. in older children
and adults, tolerance to the offending carbohydrates
improves (11}, although malabsorption of glucose and
galactose in the small intestine remains unchanged.

Chronic diarrhoea among Malaysian childrenis commonly
secondary to post-enteritis syndrome in which cow’s mitk
protein and soy protein played an important role in pro-
longing the duration of diarrhoea (12), {13). Acquired
carbohydrate intolerance is also important (14). How-
ever, chronic diarrhoea with onset during the first weeks
of life is unlikely to be secondary to cow’s milk or soy
protein-sensitive enteropathy or acquired carbohydrate
intclerance (15). This child devefoped chronic diarrhoea
during the first few days of life while on breast feeding.
He had two elder siblings who died under very similar
situations. All this points to the possibility of a congenital
malabsorptive disorder. The clinical features of severe
metabolic acidosis, hypernatraemic dehydration, watery,
acidic stools which contain the offending carbohydrate
support the diagnosis of congenital GGM. it is of para-
mount importance for clinicians and other caregivers to
realise that diarrhoea with onset within the first week of
life especially in a breast fed infants is not due to acquired
food protein or carbohydrate intolerance. Early recogni-
tion and referral should be made in order to prevent fur-
ther deterioration of the nutritional status and to improve
the outcome of the patient
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