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The clinical details of 100 infants with

disaccharide intolerance secondary to a variety of bowel disorders were examined.
Malnourished infants under 6 months of age were particularly at risk.
The difficulty of establishing the relevance of sugar intolerance is emphasized.
The analysis suggested that infants with troublesome, persistent diarrhoea under the
age of 6 months, particularly those underweight, should be treated with a lactose-free
diet, but that lactose might be introduced once the child is thriving and stools have

returned to normal consistency.

It has been known for many years that some
infants are unable to tolerate milk for a variable
period after a bowel disorder. Only recently has it
been appreciated that one major factor contributing
to this milk intolerance is a limitation in handling
lactose, the disaccharide in milk, and that removal of
this sugar greatly improves the rate of recovery.
Transient lactose intolerance may follow gastro-
enteritis (Clarke, Quillian, and Shwachman, 1964;
Burke, Kerry, and Anderson, 1965; Lloyd-Still,
1969), neonatal surgery (Howat and Aaronson,
1971), various forms of malnutrition (Kerpel-
Fronius, Jani, and Fekete, 1966; Prinsloo et al.,
1971; James, 1970), gluten enteropathy (Arthur ez
al., 1966; Townley, 1966; Lubos, Gerrard, and
Buchan, 1967), cystic fibrosis (Gibbons, 1969), and
immune deficiency disorders (Dubois et al., 1970).
However, it is difficult to assess the frequency and
importance of this complication for the disturbance
ranges from trivial episodes of brief duration to
severe life-threatening conditions which may last for
many months.

The diagnosis is most firmly based on clinical
observation. Clinical improvement after removal
of lactose from the diet suggests the diagnosis: the
return of diarrhoea with reintroduction of lactose
confirms it. A number of investigations have been
proposed to assist in diagnosis, but their relevance is
often difficult to interpret. The simplest technique,
introduced by Kerry and Anderson (1964) and
Anderson et al. (1966), is the measurement of the
sugar content and acidity of the stool. However, a
number of children with acute diarrhoea may have
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an excess amount of sugar in their stool with
accompanying acidity and yet they may still be able
to tolerate lactose. Clarke ez al. (1964) described
measurement of lactic acid content of the stool.
Lactic acid concentration, like stool sugar content
and pH, changes very rapidly in a fresh specimen
due to exogenous bacterial fermentation, and
therefore immediate analysis is essential. Excess
lactose in the urine is another valuable test, but it
does not specifically indicate a deficiency of lactose
digestion. Lactose loads have also been used as
diagnostic criteria, but patients with poor lactose
absorbing power as judged by a lactose load do not
necessarily suffer from sugar intolerance (Prinsloo ez
al., 1971). On the other hand, lactose loads may
well present an abnormal challenge to an infant with
a bowel disorder, especially to an infant who has
been on a lactose-free diet for some time (Lubos ez
al., 1967; Lloyd-Still, 1969).

Duodenal biopsy to establish the diagnosis is
rarely justified, but even here the finding of low
disaccharidase activity does not necessarily indicate
an inability to tolerate lactose (Lubos et al., 1967;
McMichael, Webb, and Dawson, 1965, 1966).
Normally, infants have high lactase levels, but the
levels usually fall after weaning except in com-
munities where milk remains a common dietary
constituent (Bolin et al., 1970; Fung and Kho, 1971;
Kretchmer et al., 1971). In some adults alactasia is
symptomless unless they are given an excessive
lactose load.

The clinical symptoms of lactose intolerance
reflect not only the activity of the disaccharidase in
the mucosal lining of the small bowel, but also the
compensatory capacity of the large bowel to handle
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an excess of osmotic load due to deficient lactose
breakdown.

In view of the difficulty of establishing the
diagnosis beyond doubt, it is tempting to treat all
infants with persistent troublesome diarrhoea with a
lactose-free diet. The question then arises of when
disaccharide should be introduced. This paper
reports an analysis of the clinical course of 100
infants with a variety of bowel disorders com-
plicated with  disaccharide intolerance. In
retrospect it seems that the infants might have
tolerated disaccharide sooner. It seems justified to
reintroduce lactose once the infant has begun to gain
in weight and the stools return to normal.

Material

Between January 1962 and October 1971 over 200
infants at this hospital were diagnosed as suffering from
secondary lactose intolerance. The clinical details of the
first 100 infants who fulfilled the following criteria were
analysed.

(a) The child suffered from diarrhoea which improved
when lactose was removed from the diet.

(b) Before introduction of the diet, one or more of the
following was shown. (i) Excess lactose in stool. (ii)
Excess lactose in urine. The demonstration of specific
sugars in amounts greater than the normal values of 10
mg/100 ml in the stool, or 15 mg/100 ml in the urine, or
both, by chromatography (Menzies and Seakins, 1969).
(iii) Abnormal response to lactose load, i.e. a lactose feed
which produced a clinical and biochemical disturbance.
(iv) Severe disaccharidase deficiency in a specimen
obtained at duodenal biopsy.

It is appreciated that some infants would be recovering
spontaneously at the time a lactose-free diet was
introduced and that the presence of one of the secondary
criteria, though suggestive, does not confirm the
diagnosis beyond doubt.

Results

Primary diagnoses are shown in Table I.

Infants were considered to have infective
diarrhoea if there was a history of contact with
somebody suffering from gastroenteritis, or if Esch.
coli of the known pathogenic serotypes were cultured

TABLE I
Primary diagnoses in 100 infants with lactose

intolerance

Infective diarrhoea 29

Nonspecific diarrhoea 22

Bowel surgery 7

Gluten enteropathy 20

Cystic fibrosis 2

Miscellaneous 20

‘Total 100

Bartrop and Hull

from the stool. The commonest diagnoses in those
children subject to bowel surgery were Hirsch-
sprung’s disease and the bowel atresias. Lactose
intolerance was a rare complication of cystic fibrosis
and coeliac disease. The diagnosis in the
miscellaneous group included acrodermatitis
enteropathica and hiatus hernia; and it was also
associated with Gram-negative septicaemia and
urinary tract infections. Occasionally intolerance
was found when there was no evidence either from
the clinical history or pathological findings of an
underlying bowel disorder.

The age at diagnosis is shown in Fig. 1. The
majority of infants who showed features of lactose
intolerance were below the age of 3 months. The
body weights at the time of diagnosis were often
below the third centile, suggesting that malnutrition
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F1G6. 1.—Number of children with lactose intolerance in
various age groups.

is an adverse factor. The distribution for male
infants is shown in Fig. 2. The data for female
infants were similar.

The time at which the lactose-containing diet was
reintroduced with success is shown in Table II.
On average, infants were maintained on a
disaccharide-free diet for over 40 weeks! However,
reintroduction after 2 months was successful in 20
out of 22 children in whom it was attempted. The
infants given sugar-free diets for over one year
usually suffered from gluten enteropathy.

Successful reintroduction of cow’s milk occurred
in 83 children, the diet being continued at follow-up
in 8 others. 4 children died from the primary
pathology.

Five children (4 with infective and nonspecific
diarrhoea, 1 with gluten enteropathy) had periods of
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TABLE II
Time of successful reintroduction of lactose
Duration of di “ Reintroducti
uration o; 1et | . eintroduction
(wk) | No. of children failures
04 | 10 1
5-8 1 12 1
9-12 9 1
13-26 19 3
27-52 i 11 3
53+ 26 5
Not known 4
Total 91 14

Note: 5 infants with lactose intolerance were not placed on a
lactose-free diet. 4 infants died of the primary diagnosis while on a
lactose-free diet.

bowel rest from several days to 2 weeks, followed by
the gradual reintroduction of milk feeds containing
disaccharide, despite the fact that in every case at
least two criteria for disaccharide intolerance were
satisfied. No deaths occurred during this regimen.

Discussion

The diagnosis of secondary lactose intolerance is
difficult. The commonest primary disorder in
which this diagnosis was made in our hospital was
gastroenteritis. However, it is reasonable to
question whether the finding of an acid stool or
excess lactose in the stool or urine of a child with
explosive diarrhoea constitutes grounds for diagnosis
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of lactose intolerance. It is equally difficult to
interpret the finding of increased stool frequency
with lactose excesses in the stool or urine in an infant
who has been given lactose after a period on a
lactose-free diet, so confirmation of a presumed
diagnosis is also difficult.

In view of this, it seems reasonable to treat all
malnourished infants under the age of 6 months,
suffering with persistent diarrhoea, with a lactcse-
free diet. However, there is little evidence to
justify maintaining them on a lactose-free diet for
prolonged periods. The fact that 3 out of 4 infants
in the present series tolerated lactose when it was
introduced 2 months after the illness suggests
reintroducing lactose once the child has begun to
thrive and the stools have returned to normal
consistency. Only if the diarrhoea returns with the
introduction of lactose should a diet be maintained
for a 3-month period or more before introduction of
lactose is again attempted.

In older children with diarrhoea, transient lactose
intolerance is relatively rare, and making a specific
diagnosis in this group by assessing the response to a
lactose load before placing the child on a special diet
seems reasonable. It is interesting that many
children with gluten enteropathy with grossly
abnormal changes in the mucosa as shown by
duodenal biopsy are still able to tolerate lactose.
This must reflect the ability of their large bowel to
compensate for the increased lactose load.

We thank Miss P. M. Corns, Mrs. V. Scott, and Miss
N. Marshall in the Medical Records Department, The
Hospital for Sick Children, for their tireless assistance;
Mrs. G. Rainsforth and her staff in the Computer
Department for their collation of the data and many
helpful suggestions.
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