PATHOLOGY 425

MALABSORPTION

Dr. G. Lockitch

INSTRUCTIONAL OBJECTIVES
After completion of this topic and careful study you should be able to:

1.
Describe the physiological processes involved in protein, lipid and carbohydrate digestion and absorption.

2.
Describe the pathophysiological mechanisms which can result in malabsorption and describe some specific diseases which fit into each category.

3.
Compare and contrast different loading tests used in the diagnosis of malabsorptive disorders.

4.
Suggest an approach to the workup of a patient who may have malabsorption.

1.  
DEFINITION
Nutritional adequacy requires:

a)
ingestion of appropriate diet

b)
digestion and processing of nutrients into bioavailable form

c)
absorption across functional surface of adequate length

d)
transport to appropriate tissues

e)
ability of cell to utilize nutrients

The malabsorption syndromes are those disorders of nutrition which result from disturbance of the normal process of b), c) and d).

2. PHYSIOLOGY
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FAT DIGESTION AND ABSORPTION
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3.
PATHOLOGICAL MECHANISMS
A)
Defective Intraluminal Hydrolysis or Solubilization
i.
Lack of active enzymes

ii.
Too rapid transit

iii.
Deficiency of conjugated bile acids

B)
Mucosal Abnormality

i.
Specific abnormality

ii.
small bowel disease

C)
Lymphatic Obstruction
D)
Infection
E)
Drug‑Induced
‑
cholestyramine (binds bile salt)

‑
irritant laxatives (intestinal hurry)

4. 
APPROACH TO MALABSORPTION
Three questions:

1.
Is there malabsorption?

2.
What is the cause?

3.
What specific nutrient deficiencies are present?

A)
History and Physical Examination
B)
Laboratory Investigation
‑
screening tests;

‑
diagnostic.

C)
Radiological Studies
‑
anatomical  abnormalities, tumors, Crohn's.

D)
Small Intestinal Peroral Suction Biopsy

‑
may be diagnostic, e.g. celiac disease;

‑
can quantitate mucosal enzymes.

A)
HISTORY AND PHYSICAL EXAMINATION
Most important aspect of workup ‑ may significantly reduce need for tests.

General points:
Age, family history (CF, celiac, ulcerative colitis), travel, infectious exposure, surgery (intestinal resection, surgery).

General signs and symptoms:
Diarrhea (acid, water, bloody, frequent or one foul, fatty floating stool/day)

Loss of weight in adult or failure to thrive in infant

Anemia (microcytic, macrocytic, normocytic)

Abdominal pain not common (suspect Crohn's, Z‑E syndrome, pancreatitis)

Specific Deficiencies



Suspect                                           
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‑
Borborygmi, abdominal distention

carbohydrate malabsorption

watery acid diarrhea

‑
edema, ascites, muscle wasting

protein loss, hypoproteinemia

‑
fatty, floating stools



fat malabsorption

‑
night blindness, hyperkeratosis

vitamin A deficiency

‑
tetany, Trousseaus's, Chvostek's

hypocalcemia, hypomagnesemia,

osteomalacia



hypokalemia

‑
coagulopathy, ecchymoses


Vit K malabsorption, liver disease, Vit C,

‑
ataxia, parasthesias


B12
‑
dermatitis




zinc, B vitamins (niacin), EFA

‑
glossitis




B12, folate, iron, riboflavin

‑
anemia




iron, folate, B12, Vit C

Underlying Condition
‑
jaundice




obstructive liver disease

‑
ascites, spider nevi, hepatomegaly

chronic alcoholism

‑
RLQ mass, clubbing, abdominal pain

Crohn's disease

‑
abdominal scar



gastrectomy, short gut

B.
LABORATORY INVESTIGATIONS
a)
Screening tests:
‑
nutrition status
‑ blood count, red cell morphology

‑ calcium, phosphorus, alkaline phosphatase

‑ albumin

‑ iron, transferrin

‑ prothrombin time

‑ carotene or Vitamin A

‑ B12 or folate

‑
diarrhea

‑ stain for fecal fat (2‑3 versus 25 fat globules/hpf)

‑ pH, reducing substances

‑ ova, parasites, bacteria

b)
Specific Assessment of:
‑
Fat malabsorption
‑ quantitative fecal fat

‑ carotene, Vitamin A

‑ triolein CO2 breath test

‑
carbohydrate
‑ disaccharide load

intolerance
‑ breath hydrogen

‑
protein losing
‑ fecal 1‑antitrypsin

enteropathy

‑
Intestinal mucosa
‑ D‑xylose load

integrity

‑ small bowel biopsy

‑
pancreatic
‑ duodenal intubation, bicarbonate, enzymes

function

‑ PABA

‑
terminal ileum
‑ Schilling test

‑ glycocholate breath test

‑
S.I. bacterial
‑ duodenal culture

overgrowth
‑ glycocholate breath test

5.
PRINCIPLES OF SOME TESTS OF MALABSORPTION

Quantitative Fecal Fat (3 Day Study)
To determine presence (not cause) of steatorrhea by showing excess fat in stool.  Requires adequate intake

‑
100 g/day for 3 days preceding and 3 days of study.

Steatorrhea > 7 g/day

Serum: Carotene, Vitamin A and Carotene Tolerance Tests
Fat soluble therefore absorbed poorly in fat malabsorption

Carotene:
1.8 ‑ 2.8 umol/L in adults

Carotene tolerance test:  if low carotene can give 20,000 U/day of ‑carotene for a week and repeat carotene level.

Vitamin A:  0.9 ‑ 2.5 umol/L

D‑Xylose Tolerance Test
Test for integrity of jejunal mucosa

D‑Xylose is a sweet tasting pentose with useful characteristics:
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i.
not normally present in blood in significant amounts

ii.
not hydrolyzed therefore absorbed intact

iii.
absorbed by passive diffusion

iv.
not significantly metabolized

Standard dose 5g ‑ blood taken prior to dose

Time of second sample

    Rise greater than

child

1 hour
30 mg/dl or 2    mmol/L

adult

2 hour
20 mg/dl or 1.33 mmol/L

B12 Schilling Test
Test to differentiate pernicious anemia and intestinal malabsorption 
as causes of B12 deficiency.  B12 complexed to intrinsic factor absorbed
 in terminal ileum.

IM saturating dose of 1000 g unlabelled B12 to saturate plasma and liver.

Then overnight fast.

Oral radiolabelled B12 given (57 or 58 Co).

Urine collected over 24 hours.  Should find > 8% of ingested label in urine.

If below 7%, repeat test with B12 and IF given together orally.  If still 
abnormal repeat after oral antibiotic therapy

Fecal Alpha‑1‑antitrypsin
Principle:  AAT leaked into the intestine is not digested to any great extent.

Normally 
< 1.2 mg AAT/g dry weight of stool

         

> 3.0 mg indicates protein losing enteropathy

In severe cases, greatly increased > 12 mg/g.

This test is very useful, as it has largely replaced tests using chromium radiolabelled albumin and requires only a random stool sample.

Lactose Tolerance Test
Lactase hydrolyses lactose to glucose and galactose in small intestine

Lactase deficiency:

i.
little glucose absorbed:

‑
no increase in plasma glucose (abnormal < 20 mg/dl increase)

ii.
lactose entering large intestine causes osmotic diarrhea

‑
profuse watery stools

iii.
colonic bacterial lactases metabolize to hydrogen, carbon, short chain organic acids

‑
pH of stools low < 6

‑
hydrogen in breath

iv.
may have cramps, bloating, borborygmi

Lactose Load Protocol
‑
Fasting blood glucose

‑
Give lactose over 5 minutes.

Adult: 50 g in 200 ml liquid

Child:  2 g/kg to maximum 50 g

‑
Blood sample:

30, 60, 90, 120, 150 mins

‑
N > 1.1 mmol/L increase

Also monitor for:

‑
abdominal cramps and diarrhea

stool pH < 6

presence of stool reducing substances

‑
Breath hydrogen:  sample over 5 hours

10‑25% people lack enough bacteria

to generate hydrogen


LACTOSE INTOLERANCE
Commonest defect in nutrient assimilation

Lactase levels peak just before birth

Highest in first 2 years of life

Levels drop from 2‑15 years in all populations except Northern Europeans

Deficiency symptoms in approximately:

05‑15% Caucasians

80‑90% American Negroes or Asians

Symptoms can be caused by 100 ‑ 240 ml, or 3 ‑ 8 ozs of milk

Bloating, cramps, flatulence

Diarrhea not usually a problem because patient learns to avoid large quantities of milk or milk products

Lactose is component of:

milk, ice cream, cheese, dessert, sauces

Use lactose free products or Lactaid


LACTOSE INTOLERANCE

Classification
PRIMARY LACTASE DEFICIENCY

‑
very rare inherited deficiency of lactase

‑
lactose intolerant from infancy

ACQUIRED LACTASE DEFICIENCY

‑
commonest disorder of nutrient assimilation

SECONDARY LACTASE DEFICIENCY

‑
diffuse small intestinal mucosa disease

‑
acute enteritis

‑
genetic disorders


CASE PRESENTATIONS
CASE 1:
LT. 25 YEAR OLD WOMAN:

Presenting complaint:  severe attack of abdominal cramps, abdominal rumbling, followed by profuse watery diarrhea.  Has been aware of mild attacks of stomach cramps and "rumbling" before, but never this severe.

Further questioning:
First noticed onset of symptoms around lunch time, while preparing for a major presentation to clients.  Despite severe discomfort, managed to get through presentation, but for the next few hours had several bouts of watery diarrhea.

Had not eaten breakfast or lunch, but had picked up a container of chocolate milk on the way into the office and had had several glasses of this throughout the morning.

History:
General health excellent.

No recent travel abroad, not eaten "out" in past 48 hours, no "stomach flu" among friends or colleagues.  Generally eats healthy mixed diet, but rarely drinks milk.  Eats cheese and yoghurt.

Differential diagnosis:

May include:  acute infectious diarrhea, acute stress response "irritable bowel", lactose intolerance.

LACTOSE INTOLERANCE
Commonest defect in nutrient assimilation.

Deficiency symptoms in approximately:

5‑15 Caucasians;

80‑90% American negroes or Asians.

Lactase levels peak just before birth.

Highest in first two years of life.

Levels drop from 2‑15 years in all populations, except Northern Europeans.

Symptoms can be caused by 100‑240 ml, or 3‑8 ozs of milk.

Bloating, cramps, flatulence.

Diarrhea not usually a problem because patients learns to avoid large quantities of milk or milk products.

Lactose is component of:  milk, ice cream, cheese, dessert, sauces.

Use lactose free products or Lactaid.

LACTOSE INTOLERANCE CLASSIFICATION
PRIMARY LACTASE DEFICIENCY

‑
very rare inherited deficiency of lactase;

‑
lactose intolerant form infancy.

ACQUIRED LACTASE DEFICIENCY

‑
commonest disorder of nutrient assimilation.

SECONDARY LACTASE DEFICIENCY

LACTOSE INTOLERANCE CLASSIFICATION II
SECONDARY LACTASE DEFICIENCY

‑
diffuse small intestinal mucosa disease

‑
celiac disease;

‑
tropical sprue;

‑
regional ileitis (Crohn's disease).

‑
acute enteritis

‑
viral or bacterial infections;

‑
parasitic (giardiasis).

‑
genetic disorders

‑
abetalipoproteinemia;

‑
cystic fibrosis.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CASE 2:
CD: 12 MONTH OLD GIRL:

Presenting complaint:  intermittent diarrhea for several months.  Poor weight gain and recent weight loss.  Poor appetite, tiredness, lethargy and pallor.

History:
Healthy full term appropriately grown infant, uncomplicated birth and newborn period.  Breast fed until 6 months, cereals and infant foods introduced at this time.  Frequent upper respiratory infections, no pneumonia.

Examination:
On the 3rd percentile for height and < 3rd percentile for weight.  Protuberant abdomen.  Extreme pallor.

Differential Diagnosis:

Could include:  Cystic fibrosis, celiac disease, disaccharidase deficiency, cow's milk protein allergy, giardiasis.  Inflammatory bowel disease unlikely because of age.

Investigation:

Stools:
pH 6‑6.5 (acid stools usually < 5);

negative for reducing substances;

negative for ova and parasites, but positive for blood stain for fetal fat droplets > 25 per hpf (N 2‑3/hpf).

Quantitative 3 day fecal fat abnormal;

D‑xylose test;

Low serum carotene, low total calcium, hypoalbuminemic hemoglobin was 80 g/L (N 110‑140 g/L).

Sweat test:  Chloride 20 mmol/L  (Cystic Fibrosis > 60 mmol/L); antigliadin IgA.

Biopsy:
Peroral jejunal biopsy:  flattened mucosa, short broad villi, elongated crypts, increased cells in lamina propria;

Lactase enzyme activity decreased.

CELIAC DISEASE (GLUTEN‑SENSITIVE ENTEROPATHY)
Severe permanent intestinal intolerance to gliadin fraction of gluten, found in wheat and the prolamin fractions of rye and barley.  Affects susceptible individuals, causing severe intestinal lesions.  Rice and maize are non‑toxic.

Frequency per live births
Western Ireland
1:  300

Sweden

1:5,000

Strong genetic component:

70% of monozygotic twins are concordant.

2‑3% of 1st degree relatives have symptomatic and 10% have asymptomatic villous atrophy.

80‑90% are HLA‑B8 positive.

Mechanism of injury unknown, but involves both cellular and cell mediated immune responses.

Clinical Presentation usually late in 1st year of life:

‑
irritability, anorexia, chronic diarrhea, growth failure.

Most consistent finding (may be only finding): growth failure ‑ decreased linear growth, poor weight gain.

Other symptoms may be varied
Abdominal distension, vomiting without diarrhea, abdominal pain, rectal prolapse, edema, pallor from anemia, finger clubbing.

Laboratory:

Anemia (iron deficiency and folate deficiency);

Hypoproteinemia;

Decreased circulating gamma‑globulins;

Low serum carotene and vitamin A;

Low 25 hydroxy vitamin D, low calcium.

Diagnosis:

Antigliadin‑IgA antibodies;

Diffuse villous atrophy of upper small intestinal mucosa.

Therapy:

Lifelong adherence to a diet excluding wheat, rye and barley.

Prognosis:


Clinical response usually seen within a week of starting therapy.  Still increased adult tendency to intestinal malignancy (lymphoma, adenocarcinoma) not lessened by therapy.  Need to be monitored for life.
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