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During the past decades, carbohydrate digestion and absorption 
have been extensively investigated. Carbohydrates are hydrophilic, 
and several reactions are required to digest them into monosaccha-
rides that can be absorbed in the small intestine. Carbohydrates are 
broken down into monosaccharides by various enzymes, including 
disaccharidases. Disaccharidases are protected from proteolysis by 
glycosylation and comprise of maltases, sucrases, and lactases, which 
are present in the brush border of the small intestinal wall.1 

A congenital or acquired deficiency of these enzymes results 
in an excess of carbohydrate substrate in the small bowel, which 
increases the osmotic load, leading to an increase in luminal fluid. 
Excessive fermentable substrate also increases gas production in 
the small bowel, leading to small bowel distension.2,3 This condi-
tion may result in the feeling of early satiety, bloating sensation in 
functional dyspepsia and irritable bowel syndrome patients, and 
abdominal pain, especially in patients with visceral hypersensitiv-
ity.4-6 However, if such enzyme deficiencies are underdiagnosed, 
they could represent a neglected cause of functional gastrointestinal 
disorder (FGID) and unnecessarily prolonged symptoms. More-
over, due to the high frequency of these symptoms, disaccharidase 

deficiency may be misdiagnosed as food allergy or intolerance. 
Thus, accurate diagnosis of disaccharidase deficiency is particularly 
important in functional gastrointestinal motility disorders. Although 
these enzyme deficiencies have been reported in children, there is a 
lack of evidence from studies of adults.

In this regard, Viswanathan et al7 reported that lactase defi-
ciency was the most common enzyme deficiency, with a prevalence 
of 35.8%, and pan-disaccharidase deficiency (9.2%) was the second 
most common disaccharidase deficiency based on evaluation of 
small bowel biopsies from 120 adults. However, the prevalence 
and severity of 11 gastrointestinal symptoms did not differ between 
normal individuals and individuals with single enzyme deficiency. 
Generally, the Rome IV criteria characterize FGIDs by symptom-
atology to make the diagnosis easier for clinicians, and diagnoses of 
FGIDs are usually established without evaluation of carbohydrate 
digestion; hence, symptoms in cases of functional gastrointestinal 
disorders and carbohydrate intolerance can be confused easily. 

This suggests that patients presenting with gastrointestinal 
symptoms affected by variations in diet should be suspected of hav-
ing disaccharidase enzyme deficiency, and testing should be consid-
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ered in certain clinical situations.
Various methods are available for diagnosing disaccharidase 

deficiency, including endoscopic biopsy, breath tests, genetic tests, 
and even an oral trial of various formulations of the enzyme. To our 
knowledge, the “gold-standard” to achieving a definitive diagnosis 
is small bowel biopsy, especially a biopsy of the proximal portion of 
the intestine—just distal to the duodenum. For accurate diagnosis 
of disaccharidase deficiencies, at least 2 biopsies are obtained. One 
biopsy for analysis of the “architecture” of the intestine is to confirm 
whether the mucosal pattern is normal or not. The other biopsy is 
taken to determine whether enzymes are at normal levels. However, 
enzyme deficiencies may be patchy and could be missed by biopsy, 
and so it may be less cost-effective compared with breath tests.8,9 
Still, while the breath test is a non-invasive test option, it may not 
enable proper distinction between the different types of enzyme in-
tolerance, and the breath test may be falsely positive in patients with 
small intestinal bacterial overgrowth.10

Developing treatment strategies using disaccharidase replace-
ments is challenging due to the limited information available. A 
randomized study showed that patients who received sacrosidase or 
sacrosidase plus milk had significantly decreased breath H2 excre-
tion when compared with placebo, and individuals receiving higher 
concentrations of sacrosidase were observed to exhibit fewer FGID 
symptoms.11 However, because of limited sample sizes and selection 
bias in previous studies, there is insufficient evidence that treatment 
with enzyme replacement will improve symptoms.

Taken together, disaccharidase deficiencies should be consid-
ered and evaluated in patients presenting with FGID symptoms. To 
investigate the incidence and clinical manifestations of these enzyme 
deficiencies in FGID patients, larger cohort studies are required. 
Furthermore, it would be needed to develop a protocol to determine 
which subset of patients with ostensibly functional disorders should 
be tested and subsequently treated.
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