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ABSTRACT

Objective: To determine the frequency of lactose intolerance in children with severe acute malnutrition presenting with
diarrhea.

Material and method: This study was conducted in nutritional rehabilitation unit, Khyber teaching hospital Peshawar
from June 2014 to December 2014. It was a descriptive cross sectional study comprising of 150 paediatric patientsrang-
ing from 5 months to 5 years of age who met the WHO criteria of acute severe malnutrition having Z-score of <-3SD
with weight for height/length, age and sex presenting with diarrhea. Then stool was tested for reducing substances in
freshly collected sample.

Results: Of the total 150 patients of 5-60 months of age (mean age 17.7+11.91 SD), 82(54.7%) were male and 68(45.3%)
were female. Overall 41(27.3%) were lactose intolerant (having diarrhea with positive stool reducing substances)
among them 21 were male (51.2%) while 20 were female (48.7%), 32 patients (78.04%) were having kwashiorkor and
9 patients (21.9%) were marasmic. Perianal rash, abdominal distention were present in 37 (90.2%) and, 38 (92.6 %)
patients respectively. The findings which were significantly observed in children with lactose intolerance were edematous
malnutrition (p-value 0.003), perianal rash (p-value 0.00), and abdominal distention (p-value 0.00).

Conclusion: Secondary lactose intolerance is a common problem of children with acute severe malnutrition presenting
with diarrhea. Clinical signs of lactose intolerance in severely malnourished children are perianalexcoriation of skin
and abdominal distention.

Key words: Child, lactose intolerance, Kwashiorkor, nutrition disorders, Diarrhea.

This article may be cited as: Khan S, Uzma S, Muhammad Z, Shah SIMA, Ahmad |. Frequency of secondary lactose
intolerance in children with severe acute malnutrition with diarrhea. J Med Sci 2018; 26: (4) 326-330.

INTRODUCTION

One of the common complications of diarrhea
is lactose intolerance especially in infants with severe
malnutrition leading to failure of subsequent manage-
ment." Recognition of this relatively common condition is
important, as it can be easily managed by simple dietary
measures. It is the failure to digest significant quantity
of lactose, the milk sugar. This non-digestion results
from a shortage of lactase enzyme which is normally
produced by enterocytes of small intestine2. Normally
lactose is digested by intestinal lactase to glucose and

galactose on the microvillus membrane of enterocytes
of small gut®. The liver converts galactose into glucose
which is reabsorbed into blood. When lactose is not
absorbed by small intestine, it attracts water in the
bowel lumen as a result of high osmolality of the intra-
luminal sugar and passes rapidly into large gut, where
lactose is converted to short chain fatty acids and gas
(CO2, hydrogen and methane) by the bacterial flora
thus resulting in osmotic diarrhea, perianal excoriation
by acidic stool and flatulence along with passage of
flatus*®.

In majority of the human beings a decrease in
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the activity of enzyme lactase occurs during mid-child-
hood resulting in low levels of this enzyme in adult
population.® Usual manifestations of lactose intolerance
include, abdominal cramps, bloating, gas,nausea and
loose motions which begin half hour to 2 hours after
ingesting lactose containing food.
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Lactose intolerance is usually categorized into
primary and secondary lactose intolerance. Primary
lactose intolerance is characterized by the congenital
absence of enzyme activity in the enterocytes of small
intestine, with normal histology of small bowel mucosa
and normal levels of other disaccharidases,® while sec-
ondary intolerance is defined as the inability to digest
significant amount of disaccharide lactose secondary
to certain diseases such as , celiac disease, infectious
enteritis, bacterial overgrowth, giardiasis,drug induced
enteritis, mucosal injury, inflammatory bowel disease
and radiation enteritis”®. Various studies have shown
theprevalence of secondary lactose intolerance rang-
ing from 26% to as high as 100% in affected pediatric
population®®

Lactase activity is diminished in many patients
with edematous malnutrition even at early ages, and
lactose intolerance occurs more frequently in infants
and children with kwashiorkor (48.3%) than in those with
marasmic-kwashiorkor (20%), marasmus (15%), and
healthy controls (23.5%).16,17Prevalence of secondary
lactose intolerance is 25.5% in severely malnourished
children presenting with diarrhea. The prevalence of
lactose intolerance in Pakistani children as reported
by one study is 31%.'® Approximately 20% of Asian,
Hispanic, and black children less than 5 years of age
have evidence of lactase deficiency.®

Diarrheal disease is a leading cause of infantile
and childhood morbidity and mortality in the world,
and usually results from contaminated water and food
sources. Worldwide, 780 million individuals lack access
to clean drinking-water and up to 2.5 billion people lack
improved sanitation. Diarrhea due to infection is preva-
lent throughout developing countries. In the developing
world, children under three years of age experience
on average three episodes of diarrhea per year.2’ Each
episode deprives the child of the nutrition necessary for
development and growth. As a result, diarrhea is one
of the major causes of malnutrition, and malnourished
children are more prone to fall ill from diarrhea. Children
who die from diarrhea often have underlying protein
calorie malnutrition, which makes them more vulnerable
to diarrhea. There is a vicious circle that each episode
of diarrhea, in turn, makes their existing malnutrition
even more badly.

The rationale for this study was that limited local
studies have been done to highlight this common prob-
lem of malnourished children presenting with diarrhea
not responding to routine management. This study will
highlight the issue and will improve the management
outcome of such patients overall.

MATERIAL AND METHODS

This study was conducted in nutritional rehabili-
tation unit, Khyber teaching hospital Peshawar-Pakistan
from June 2014 to December 2014. It was a descriptive
cross sectional study comprising of 150 children from
five months to five years of age who met the WHO
criteria of acute severe malnutrition having Z-score
of <-3SD with weight for height/length, age and sex
presenting with diarrhea. Children already on lactose
free diets were excluded from the study as it act as
confounder and if included would have introduced bias
in the study result. Permission was taken from ethical
board before starting the study. All those fulfilling our
inclusion criteria were enrolled after informed consent
from the parents. Detailed history and physical exam-
ination was performed to look for signs and symptoms
of secondary lactose intolerance (diarrhea, abdominal
distension, and perianal excoriation) in addition to signs
of severe acute malnutrition (wasting, wrinkling, thinning
and brittleness of hair, nutritional edema and dermatitis).
Then stool for reducing substances in freshly collected
sample were done from Khyber medical college Pesha-
war.

Operational definition

Acute severe malnutrition: Malnutrition of less than
3months duration with WHO weight for length/height
Z-score <-3.%'

Secondary lactose intolerance: Previously normal
child since birth, who develops diarrhea with signs and
symptoms of lactose intolerance (diarrhea, abdominal
distension, and perianal excoriation) with positive stool
for reducing substances later in life.

Diarrhea: Diarrhea is defined as the passage of three
or more than three loose watery tools per day.?

All the information was recorded in predesigned
proforma. Exclusion criteria was strictly followed to con-
trol confounders and bias in the results. Data collected
and analyzed in SPSS version 20. Mean + SD was
calculated for numerical variables like age. Frequency
and percentages were calculated for categorical vari-
ables like gender, secondary lactose intolerance and
reducing substances. Stratification of secondary lactose
intolerance was done for age and sex. All results were
presented in descriptive form, tables and graphs.

Kwashiorkor and marasmus were defined accord-
ing to Welcome classification.

Kwashiorkor: Weight between 60-80 % with edema.
Marasmus: Weight less than 60 % without edema.

Marasmic Kwashiorkor: Weight below 60 % with
edema.

J. Med. Sci. (Peshawar, Print) December 2018, Vol. 26, No. 4 327



Frequency of secondary lactose intolerance in children with severe...

RESULT

Of the total 150 patients of 5-60 months of age
(mean age 17.7+11.91 SD), 82(54.7%) were male and
68(45.3%) were female. Overall 41(27.3%) were lactose
intolerant (having diarrhea with positive stool reduc-
ing substances) among them 21 were male (51.2%)
while 20 were female (48.7%), 32 patients (78.04%)
were having kwashiorkor and 9 patients (21.9%) were
marasmic. Perianal rash, abdominal distention were
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Figure 1: Percentage of secondary lactose intoler-
ance in kwashiorkor and marasmus
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presentin 37 (90.2%) and 38 (92.6 %) lactose intolerant
patients respectively. The findings which were signifi-
cantly observed in children with lactose intolerance were
edematous malnutrition (p-value 0.003), perianal rash
(p-value 0.00), abdominal distention (p-value 0.00) and
abdominal pain (p-value 0.03).

Age recorded reducing substance positivity is
given in Table 1. Baseline features of study population
and lactose intolerance are given in Table 2.
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Figure 2: Showing abdominal distention % in second-
ary lactose intolerance

Table1: Age recorded Reducing Substance

Reducing Sub- Total
stance
Yes No
5to 12 35 64 99
3 months
_ 9 | 13t028 3 36 39
8 | months
Perianal rash No Perianal rash u; 291042 ] 4 5
Figure 3: Percentage of perianal rash in secondary < | months
lactose intolerance. 43 to60months 2 5 7
Total 41 109 150
Table 2: Baseline features of study population and lactose intolerance.
Characteristics Total patients= % Lactose intolerant(no of Lactose tolerant (no P value
patients=in % ) of patients=in %)
Sex Male: 82 (54.66%) 21 (25.6%) 61 (74.4% )
Female: 68 (45.33%) 20 (29.4%) 48 (70.6%)
Kwashiorkor 87 (58%) 32(36.8%) 55(63%) .003
Marasmus 63(42%) 9(14.3%) 54(85.7%)
Perianal rash 43 (28.7 %) 37(86%) 6(14%) 0.00
Abdominal distention 45(30%) 38(84 .4%) 7 (15.5%) 0.00
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DISCUSSION

Secondary lactose intolerance is a relatively
common problem of children, especially infants with
acute severe malnutrition presenting with diarrhea and a
cause of failure to therapy in subsequent management."

The 27.3% secondary lactose intolerance in
severely malnourished 150 children presenting with
diarrhea is approximately close to previous findings
in Senegalese study (26%) and Z. A Bhutta study held
in Karachi (25%)24 but lower than that found in other
studies®# the difference might be due to sample size
and study population. However 27.3% frequency is still
very high in malnourished child population leading to
worsening of diarrhea and its related complications,
becoming a great challenge in management of mal-
nourished children with routine UNICEF’s high lactose
containing nutritional formulae (F-75, F-100).

In our study secondary lactose intolerance was
more frequently encountered in kwashiorkor (36.8%)
as compared to marasmus (14.3%%) a finding consis-
tent with Nyeko et al study conducted in Uganda. The
reason behind this may be the fact that kwashiorkor is
associated with variable degrees of malabsorption of
nutrients resulting incarbohydrates, protein, vitamin and
mineral deficiencies of variable severity that contributes
to intestinal mucosal damage, in addition to oxidative
stress. Passage of lipopolysaccharide to the systemic
circulation, failure of the intestinal barrier from bacterial
overgrowth and uncontrolled stimulation of the inflam-
matory mechanisms probably also have a part to play.?

In our study secondary lactose intolerance was
more frequently found in infantile age group (5-12
months). It was 35.3 % though it was far more lower than
that found in Nyeko et al study at Mulago( 68%)2¢, such
a huge difference may be attributed to the difference in
sample size and study population. There was gradual
decline in lactose intolerance to 7 % in age group (13-
28 months) which gradually increased to 20% in age
group (29-42 months) and 28 % in age group (43-60
months) subsequently.

Children with secondary lactose intolerance
were most likely having perianal rash (p value 0.00)
and abdominal distention (p value, 0.00). This is not
surprising since undigested and unabsorbed lactose
that is not metabolized is a nutritive source for intestinal
bacteria, especially in the large bowel. Metabolism of
lactose by bacteria of large gut results in formation of
volatile fatty acids and gases (carbon dioxide,methane
and hydrogen), leading to flatulence. The fatty acids
decrease the pH of stool, causing excoriated rash on
contact with perianal region. When significant intestinal
gas is produced by the intestinal bacteria, abdominal
distention occurs.?

LIMITATIONS
We did not use the breath hydrogen test which is

the gold standard because it iscumbersome to use on
a large scale, it is expensive and requires the patient to
fast, in addition to the side effects of using of a lactose
load (procedures not desirable in severely malnour-
ished children on highly regulated dietary management.
As our study was performed in a single teaching hospital
of our province, further multicenter studies should be
conducted for more statistically more significant results.

CONCLUSION

Secondary lactose intolerance is a common prob-
lem of children with acute severe malnutrition presenting
with diarrhea. Clinical signs of lactose intolerance in
severely malnourished children included perianal skin
erosion and abdominal distention and positive stool
examination for reducing substances.

RECOMMENDATIONS

The frequency of secondary lactose intolerance
in acute severe malnourished children presenting with
diarrhea is high, so we recommend:

Every child presenting to nutritional rehabilitation
unit with severe acute malnutrition and diarrhea should
be screened for reducing substances in stools for lac-
tose intolerance.

Lactose intolerant malnourished children above
6 months of age should be supplemented with lactose
free diet like rice, banana and yoghurt.

High lactose containing nutritional formulae (F-75
and F-100) should be used cautiously for such children
to avoid deleterious effects of lactose intolerance or
alternatively lactose free milk containing nutritional
formulas having same caloric values as F-75 and F-100
should be manufactured for malnourished children with
lactose intolerance.

Breast fed infants with secondary lactose intol-
erance should be supplemented with lactase enzyme
for digestion of lactose. Breast feeding should not be
stopped or substituted with lactose free milk formula.
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