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Evaluation of  Children With Suspected 

Intestinal Malabsorption

• The investigation is guided by the history and physical examination. 

• In a child presenting with chronic or recurrent diarrhea, the initial work-up should 
include stool cultures and antibody tests for parasites; stool microscopy for ova and 
parasites such as Giardia; and fecal leukocytes and calprotectin or lactoferrin to 
exclude inflammatory disorders. 

• Stool pH and reducing substances for carbohydrate malabsorption, stool osmolality 
to differentiate between osmotic and secretory diarrhea and quantitative stool fat 
examination and α1-antitrypsin to demonstrate fat and protein malabsorption, 
respectively, should also be determined. 



• Fecal stool elastase-1 can determine exocrine pancreatic insufficiency. 

• A complete blood count, including peripheral smear for microcytic anemia, 

lymphopenia (lymphangiectasia), neutropenia (Shwachman syndrome), and 

acanthocytosis (abetalipoproteinemia) is useful. 

• If  CD is suspected, serum immunoglobulin (Ig) A and tissue 

transglutaminase (TG2) antibody levels should be determined



INVESTIGATIONS FOR 

CARBOHYDRATE MALABSORPTION

• The measurement of  carbohydrate in the stool for pH and the amount of  

reducing substances is a simple screening test when available. 

• An acidic stool with >2+ reducing substance suggests carbohydrate 

malabsorption. 

• Sucrose or starch in the stool is not recognized as a reducing sugar until after 

hydrolysis with hydrochloric acid, which converts them to reducing sugars. 



• A rise in breath hydrogen of  20 ppm above the baseline preferably with associated 
symptoms is considered a positive test. 

• The child should not be on antibiotics at the time of  the test, because colonic flora 
is essential for fermenting the sugar. 

• Small bowel mucosal biopsies can measure mucosal disaccharidase (lactase, sucrase, 
maltase, palatinase) concentrations directly. 



• In primary enzyme deficiencies the mucosal enzyme levels are low and small 

bowel mucosal morphology is normal. 

• Partial or total villous atrophy due to disorders such as CD, or following 

acute rotavirus gastroenteritis can result in secondary disaccharidase 

deficiency and transient lactose intolerance



INVESTIGATIONS FOR FAT 

MALABSORPTION

• The presence of  fat globules in the stool suggests fat malabsorption. 

• The ability to assimilate fat varies with age; a premature infant can absorb only 65–75% of  
dietary fat, a full-term infant absorbs almost 90%, and an older child absorbs more than 95% of  
fat while on a regular diet. 

• Quantitative determination of  fat malabsorption requires a 3-day stool collection for evaluation 
of  fat excretion and determination of  the coefficient of  fat absorption: Coefficient of  fat 
absorption %= (fat intake - fecal fat losses/ fat intake) × 100  where fat intake and fat losses are 
in grams. 

• Among these stool tests, the acid steatocrit test is the most reliable. 

• When BA deficiency is suspected of  being the cause of  fat malabsorption, the evaluation of  BA 
levels in duodenal fluid aspirate may be useful. 



• Intestinal mucosal abnormalities affect not only fat absorption, but also steatorrhea, 

and are usually far less severe in intestinal mucosal disorders (CD, cow’s milk protein 

enteropathy) than in exocrine pancreatic insufficiency. 

• Exocrine pancreatic insufficiency and other fat malabsorption disorders are usually 

associated with deficiencies of  fat-soluble vitamins A, D, E, and K. 

• Serum concentrations of  vitamins A, D, and E can be measured. 

• A prolonged prothrombin time is an indirect test to assess vitamin K malabsorption 

and subsequent deficienc
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INVESTIGATIONS FOR PROTEIN-

LOSING ENTEROPATHY

• Dietary and endogenous proteins secreted into the bowel are almost 

completely absorbed and minimal amounts of  protein from these sources 

passes into the colon. 

• The majority of  the stool nitrogen is derived from gut bacterial proteins. 

• Measurement of  stool α1-antitrypsin is a useful screening test for PLE. 



• This serum protein has a molecular weight similar to albumin; however, 

unlike albumin it is resistant to digestion in the gastrointestinal (GI) tract. 

• Excessive α1-antitrypsin excretion in the stool should prompt further 

investigations to identify the specific cause of  gut or stomach (Menetrier

disease) protein loss



• Excessive bowel protein loss usually manifests as hypoalbuminemia.

• Because the most common cause of  hypoalbuminemia in children is a renal 

disorder, urinary protein excretion must be determined. 

• Other potential causes of  hypoalbuminemia include acute infection, liver 

disease (reduced production) and inadequate protein intake. 

• Very rarely hypoalbuminemia can result from an extensive skin disorder 

(burns) causing protein loss via the skin. 



INVESTIGATIONS FOR EXOCRINE 

PANCREATIC FUNCTION

• Cystic fibrosis  is the most common cause of  exocrine pancreatic 

insufficiency in children; therefore, a sweat chloride test must be performed 

before embarking on invasive tests to investigate possible exocrine pancreatic 

insufficiency . 

• Many cases of  cystic fibrosis are detected by neonatal genetic screening 

programs; occasional rare mutations are undetected. 

• Fecal elastase-1 estimation is a sensitive test to assess exocrine pancreatic 

function in chronic cystic fibrosis and pancreatitis. 



• Elastase-1 is a stable endoprotease unaffected by exogenous pancreatic enzymes. 

• One disadvantage of  the fecal elastase-1 test is the lack of  full differentiation between 
primary exocrine pancreatic insufficiency and exocrine pancreatic dysfunction secondary to 
intestinal villous atrophy. 

• The proximal small bowel is the site for pancreozymin/cholecystokinin production; the 
latter is the hormone that stimulates enzyme secretion from the exocrine pancreas. 

• Mucosal atrophy can lead to diminished pancreozymin/cholecystokinin secretion and 
subsequently to exocrine pancreatic insufficiency. 

• Fecal elastase-1 can also give a false-positive result during acute episodes of  diarrhea.



• Serum trypsinogen concentration can also be used as a screening test for 

exocrine pancreatic insufficiency. 

• In cystic fibrosis, the levels are greatly elevated early in life, and then they 

gradually fall, so that by 5-7 yr of  age, most patients with cystic fibrosis with 

pancreatic insufficiency have subnormal levels. 

• Patients with cystic fibrosis and adequate exocrine pancreatic function tend 

to have normal or elevated levels. 



• In such patients, observing the trend in serial serum trypsinogen estimation may be 
useful in monitoring exocrine pancreatic function. 

• In Shwachman syndrome, another condition associated with exocrine pancreatic 
insufficiency, the serum trypsinogen level is low. 

• Other tests for pancreatic insufficiency (nitroblue tetrazolium– paraaminobenzoic
acid test and pancreolauryl test) measure urine or breath concentrations of  
substances released and absorbed across the mucosal surface following pancreatic 
digestion. 

• These tests lack specificity and are rarely used in clinical practice





• The gold standard test for exocrine pancreatic function is direct analysis of  

duodenal aspirate for volume, bicarbonate, trypsin, and lipase upon secretin, 

and pancreozymin/cholecystokinin stimulation. 



INVESTIGATIONS FOR INTESTINAL 

MUCOSAL DISORDERS

• Establishing a specific diagnosis for malabsorption often requires histologic 
examination of  small bowel mucosal biopsies. 

• These are obtained during endoscopy, which allows multiple biopsies to be 
performed, because mucosal involvement can be patchy, especially in CD. 

• Periodic acid–Schiff  (PAS) staining of  mucosal biopsies and electron 
microscopy are necessary in congenital diarrhea to assess congenital 
microvillus atrophy. 

• Bowel mucosal lesions can also be segmental in cases of  IL. 



• In these situations, radiographic small bowel series, repeated 
ultrasonographies or lymphoscintigraphy can identify a region of  thickened 
bowel responsible for protein loss. 

• Intestinal biopsies can detect infectious agents such as Giardia lamblia. 

• During endoscopy, mucosal biopsies can be obtained to measure mucosal 
disaccharidase activities. 

• Duodenal aspirates can be performed to measure pancreatic enzyme 
concentration as well as quantitative bacterial cultures.



IMAGING PROCEDURES

• Plain radiographs and barium contrast studies might suggest a site and cause 

of  intestinal motility disorders. 

• Although flocculations of  barium and dilated bowel with thickened mucosal 

folds have been attributed to diffuse malabsorptive lesions such as CD, these 

abnormalities are nonspecific. 

• Diffuse fluid-filled bowel loops during sonography also suggest 

malabsorption



Liver and Biliary Disorders Causing 

Malabsorption

• Absorption of  lipids and lipid-soluble vitamins depend to a great extent on 

adequate bile flow delivering BA to the small intestine that help mixed 

micelle formation of  lipid droplets. 

• Most of  the liver and biliary disorders lead to impairment of  the bile flow, 

contributing to malabsorption of  long-chain fatty acids and vitamins such as 

A, D, E, and K.



• Liver disorders that are associated with significant malabsorption and failure to 

thrive are mainly due to these categories: PFIC syndromes and BA synthesis defects. 

• PFIC type 1 is also associated with chronic diarrhea caused by bile transport defect 

in the gut. 

• It is not uncommon for these children to have symptomatic fat soluble vitamin 

deficiencies and suffer from pathologic fractures and peripheral neuropathy. 

• Children with storage disorders (e.g., Wolman disease) also manifest with severe 

failure to thrive and multiple vitamin deficiencies. 



• Children with biliary disorders such as biliary atresia after portoenterostomy 

surgery (Kasai portoenterostomy), cystic fibrosis, neonatal sclerosing 

cholangitis, Alagille syndrome, and sclerosing cholangitis constitute another 

major group of  disorders with reduced bile flow where malabsorption could 

be a significant challenge Chronic liver disease of  any etiology could also 

lead to lipid malabsorption from the above described mechanisms. 

• In addition, severe portal hypertension can lead to portal hypertensive 

enteropathy, resulting in poor absorption of  the nutrients. 



• Decompensated liver disease leads to anorexia and increased energy 

expenditures, further widening the gap between calorie intake and net 

absorption, leading to severe malnutrition. 

• Adequate management of  nutrition is essential to improve the outcome with 

or without liver transplantation. This is usually achieved by using MCT-rich 

milk formula, supplemental vitamins, and continuous or bolus enteral feed 

where oral intake is poor.


