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Malabsorption syndrome
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Malabsorption
• Disorders of absorption constitute a broad spectrum of conditions with 

multiple etiologies and varied clinical manifestations.  

• Almost all of these clinical problems are associated with diminished
intestinal absorption of one or more dietary nutrients and are often 
referred to as the malabsorption syndrome. 

• Malabsorption is a clinical term that encompasses defects occurring during 
the digestion and absorption of food nutrients  (maldigestion vs 
malabsorption)

• Impairment can be of single or multiple nutrients depending on the 
abnormality. 4
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Malabsorptive disorders can be categorized into

1-Generalized mucosal abnormalities

resulting in multiple nutrient malabsorption

2-Specific nutrient disorder 

(carbohydrate, fat, protein, vitamin and mineral 

malabsorption)
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Malabsorption
Most, but not all, malabsorption syndromes are associated with 
steatorrhea, an increase in stool fat excretion of >6% of dietary 

fat intake. 

Some malabsorption disorders are not associated with 
steatorrhea: primary lactase deficiency, a congenital absence of 
the small intestinal brush border disaccharidase enzyme lactase, 

is associated with lactose "malabsorption," and pernicious anemia 
is associated with a marked decrease in intestinal absorption of 
cobalamin (vitamin B12) due to an absence of gastric parietal cell 

intrinsic factor required for cobalamin absorption 7
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Clinical manifestations

Diarrhea – bulky, floating, malodorous stool – difficult 
to flush. 

Weight loss – may be profound, usually associated  
with anorexia.  

Anaemia – B12, iron, folate malabsorption.           

Patient may complain of dizziness, dyspnoea and 
fatigue

9





Malasportion syndrome

Diagnosis
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Malabsorption
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Endoscopy

• Gross morphology – gives diagnostic clue
– Reduced duodenal folds and scalloping

of duodenal mucosa – celiac disease
• Use of vital dyes to identify villous atrophy

• Biopsy – to establish Dx
– For patients with documented steatorrhea

or chronic  Diarrhea

• Lesions seen – classified in to three
– Diffuse,specific e.g. Whipple’s Disease
– Patchy, specific – Crohn’s D., lymphoma

infectious causes
– Diffuse,non-specific – celiac sprue, Tropical sprue

autoimmune enteropathy

• Suspected distal pathology - push enteroscopy
wireless capsule endoscopy 13
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Causes of villous atrophy in the duodenum
• Celiac disease

• Tropical sprue 

• Small-bowel bacterial overgrowth 

• Autoimmune enteropathy 

• Hypogammaglobulinemic sprue 

• Drug-associated enteropathy (e.g., olmesartan) 

• Whipple disease 

• Collagenous sprue 

• Crohn's disease 

• Eosinophilic enteritis 

• Intestinal lymphoma Intestinal tuberculosis 

• Infectious enteritis (e.g., giardiasis) 

• Graft versus host disease 

• Malnutrition 

• Acquired immune deficiency syndrome enteropathy

Small Bowel Biopsy  
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Barium studies

• Important information about the gross anatomy and 
morphology of SB
– Upper GI series with  small bowel follow through

– Duodenal tube, double contrast study by  passing a tube into proximal  
SB and injecting barium+ methylcellulose

• Normal study doesn’t exclude small bowel disease

16
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Wireless video-capsule
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Functional tests for malabsorption 
(excluding pancreatic causes)
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Tests for steatorrhea
• Quantitative test

– 72hr stool fat collection – gold standard
• > 6gm/day – pathologic
• P’ts with steatorrhea - >20gm/day
• Modest elevation in diarrheal disease

(may not necessarily indicate Malabsorption)

• Qualitative tests
– Sudan lll stain

• Detect clinically significant steatorrhea in
>90% of cases

– Acid steatocrit – a gravimetric assay
• Sensitivity – 100%, specificity – 95% , PPV – 90%

– NIRA (near infra reflectance analysis)
• Equally accurate with 72hr stool fat test
• Allows simultaneous measurement of  fecal fat, 

nitrogen, CHO
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Functional tests for malabsorption 
(excluding pancreatic causes)
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D-xylose test
• D-xylose

– A Pentose monosacharide absorbed  exclusively at the proximal SB

– Used to asses proximal SB mucosal function

• The test

– After overnight fast, 25 gm D-xylose p.o.

– Urine collected for next 5 hrs

– Abnormal test - <4.5 gm  (duodenal / jejunal mucosal  injury)

– False +ve results: 

➢Renal dysfunction

➢ Inadequate urine sample

➢ Impaired gastric empyting, 

➢ Ascites

➢ Drugs(ASA, indometacin, Neomycin)
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• Carbohydrate malabsorbtion
– Lactose tolerance test

• P.o. 50 gm lactose
• Blood glucose at 0,60,120 min.
• BG <20mg/l  +  dev’t of Sxs – diagnostic

• Breath tests hydrogen (also detects bacterial overgrowth)

The hydrogen breath tests and lactose tolerance tests have 
Sensitivity and Specificity  >95% in detecting in lactose intolerancei-

H2 breath test is easier
22
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Bacterial overgrowth  (SIBO)
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Celiac Disease

24





Gluten-related diseases

26Fasano A, Sapone A, Zevallos V, Schuppan D. Nonceliac gluten sensitivity.  Gastroenterology. 2015 May;148(6):1195-204. 

doi: 10.1053/j.gastro.2014.12.049.



Celiac Disease
The celiac disease as an (auto)- immune disorder that is triggered by an 
environmental agent (the gliadin component of gluten) in genetically 

predisposed individuals

Kagnoff, MF. Celiac disease. A gastrointestinal disease with environmental, genetic, and immunologic components. Gastroenterol Clin North Am 1992; 21:405.

Schuppan, D. Current concepts of celiac disease pathogenesis. Gastroenterology 2000; 119:234.
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Celiac Disease
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La celiachia è un'enteropatia infiammatoria, la stima della sua prevalenza si aggira intorno 
all'1%: è stato calcolato che nella popolazione italiana il numero totale di celiaci si aggiri 

intorno ai 600.000  contro gli oltre 233.000 ad oggi diagnosticati (2016) 
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Gliadin protein

Mapping of α-gliadin motifs. Those exerting
cytotoxic activity are shown in red, 
immunomodulatory activity in yellow, zonulin
release and gut permeating activity in blue, 
and CXCR3-dependent IL-8 release in celiac
disease patients in dark green. Partially
modified from Sapone et al. BMC Medicine
2012 10:13 doi:10.1186/1741-7015-10-13
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Gliadins, which are a component of gluten, are essential for giving bread the ability to rise 
properly during baking. Gliadins and glutenins are the two main components of the gluten 
fraction of the wheat seed. This gluten is found in products such as wheat flour.



Schematic representation of the driver 

antigluten response. 

Anais Levescot et al. Gut 2022;71:2337-2349

Copyright © BMJ Publishing Group Ltd & British Society of Gastroenterology. All rights reserved.



Proposed mechanisms of the antigluten and antitransglutaminase 2 

(TG2) responses in the coeliac intestine. 

Anais Levescot et al. Gut 2022;71:2337-2349

Copyright © BMJ Publishing Group Ltd & British Society of Gastroenterology. All rights reserved.



Activation of cytotoxic intraepithelial lymphocytes and induction 

of tissue damage in active coeliac disease (CD). 

Anais Levescot et al. Gut 2022;71:2337-2349





Gliadin-sensitive T cells in genetically 
predisposed individuals recognize 

gluten-derived peptide epitopes and 
develop an inflammatory response 
which produces mucosal damage

Celiac Disease
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Celiac disease: HLA genes

Celiac disease is a multigenic disorder, in which the most dominant genetic risk 
factors are the genotypes encoding the HLA class II molecules HLA-DQ2
(encoded by HLA-DQA1*0501 and HLA-DQB1*02) and HLA-DQ8 (encoded by 
HLA-DQA1*0301 and HLA-DQB1*0302). 
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Celiac disease: HLA genes

Individual are predisposed to celiac disease if they have any of the following 

results:

• DQ2-positive (HLA-DQA1*0501 or *0505 and HLA-DQB1*0201 or *0202)

• Half DQ2-positive (HLA-DQA1*0501 or 0505 or HLA-DQB1*0201 or 0202)

• DQ8-positive (HLA-DQA1*0301 and HLA-DQB1*0302)

Deamidated gliadin peptides have a high binding affinity to HLA-DQ2 and HLA-DQ8 
molecules, but not to other HLA class II molecules, which explains the immunogenicity of 
gluten in carriers of HLA-DQ2 and HLA-DQ8. 
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Celiac disease: HLA genes

The presence of these HLA alleles is necessary but 

not sufficient to cause celiac disease.

• DQ2 is found in more than 90% of individuals with 

celiac disease and in 20%-30% of the general 

population  

• A small percentage of individuals with celiac 

disease have either an HLA-DQA1 sequence 

variant (*0501 or *0505) or an HLA-DQB1 sequence 

variant (*0201 or *0202), but not both (i.e., only half 

of the DQ2 heterodimer).

• DQ8 is found in 5%-10% of individuals with celiac 

disease and approximately 10% of the general 

population 

A correlation has been found between homozygosity for the genes encoding 
the HLA-DQ2 molecule and the development of serious complications of 
celiac disease, in particular RCD and EATL (enteropathy associated T cell 
lymphoma), which implies a gene–dose effect.
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• Formation of DQ2 and DQ8

• A. The DQ2 molecule, consisting of the α-chain protein encoded by the HLA-DQA1*0501 allele 

and the β-chain protein encoded by the HLA-DQB1*0201 allele on the same parental 

chromosome (i.e., in cis configuration). 

• B. The DQ2 molecule, consisting of the α-chain protein encoded from the HLA-DQA1*0505 

allele and the β-chain protein encoded by the HLA-DQB1*0202 allele on separate parental 

chromosomes (i.e., in trans configuration).

• C. The DQ8 molecule, consisting of the β-chain protein encoded by the HLA-DQB1*0302 allele 

and the α-chain protein encoded by the HLA-DQA1*03 allele on the same parental chromosome 

(i.e., in cis configuration). 
39

Figure 1. 



Celiac disease genetic counseling

Mode of Inheritance
HLA-DQ2 genotype-related celiac disease susceptibility is inherited in an 

autosomal dominant or autosomal recessive manner depending on the parental

celiac disease-susceptibility HLA genotypes

40Because 30% of the general population has one of the celiac disease-associated HLA alleles 

(encoding the heterodimers DQ2 and/or DQ8), and only 3% of individuals with one or both of these heterodimers develop celiac disease, 

identification of celiac  disease-associated HLA alleles is not diagnostic of celiac disease.
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HLA DQ2/DQ8 Genotype
1

Risk
1

DQ2+DQ8 1:7 (14.3%)

DQ2+DQ2 OR DQ2 

Homozygous DQB1*02

1:10 (10%)

DQ8+DQ8
2

1:12 (8.4%)
2

DQ8+DQB1*02 1:24 (4.2%)

Homozygous DQB1*02 1:26 (3.8%)

DQ2 alone 1:35 (2.9%)

DQ8 alone 1:89 (1.1%)

Population risk 1:100 (1%)

½ DQ2: DQB1*02 1:210 (0.5%)

½ DQ2: DQA1*05 1:1842 (0.05%)

No HLA-DQA/DQB celiac 

susceptibility alleles

1:2518 (<0.04%)

Genetic Risk from HLA-DQ2 and/or DQ8



Celiac disease:  genetic non HLA

Currently, several 
susceptibility loci not 

related to HLA have been 
identified by genome-wide 
association studies, each of 

which is estimated to be 
associated with only a small 

risk of developing celiac 
disease. 

Most of these loci 
contain immune-

related genes.
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Celiac Disease: 
Clinical Manifestations
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Celiac Disease: 
Clinical Manifestations in Children

The classical presentation is in children after weaning and 
introduction of cereals into the diet:

• Failure to thrive 
• Apathy
• Pallor
• Anorexia
• Muscle wasting with generalized hypotonia 
• Abdominal bloating and distention
• Soft, bulky, clay-colored, offensive stools
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Celiac Disease: Clinical 
Manifestations in Children

Catassi, C, et al Acta Paediatr 1996; 412(suppl):29.

Symptoms and signs at presentation Overall prevalence (%)

Iron deficiency with anemia 29

Iron deficiency without anemia 27

Recurrent Abdominal Pain 24

Mood Changes 17

Recurrent Aphthous Stomatitis 11

Poor appetite 10

Recurrent diarrhea 9

Short stature 7

Abdominal distension 5

Constipation 2

Pubertal delay 2

Hypoalbuminemia 2
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Figure 3 ESPGHAN algorithm for the diagnosis of coeliac disease in children and adolescents with 

symptoms

Vriezinga, S. L. et al. (2015) Coeliac disease and gluten-related disorders in childhood

Nat. Rev. Gastroenterol. Hepatol. doi:10.1038/nrgastro.2015.98



Figure 1 Flow-chart of the diagnostic process in a child with a suspected gluten-related disorder

Vriezinga, S. L. et al. (2015) Coeliac disease and gluten-related disorders in childhood

Nat. Rev. Gastroenterol. Hepatol. doi:10.1038/nrgastro.2015.98



Celiac Disease: Clinical 
Manifestations in Adults

• Majority of individuals were diagnosed in their 4th to 6th 
decades. 

• Women predominated (2.9:1)- the female predominance 
was less marked in the elderly. 

• Diarrhea was the main presenting symptom occurring in 
50%. 

• 36% had a previous diagnosis of irritable bowel syndrome.
• Symptoms were present a mean of 11 years before 

diagnosis.
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Celiac Disease in adult
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Spectrum of Celiac Disease
Few if any GI symptoms Marked GI symptoms

Fatigue
Depression, irritability
Menstrual irregularity

Weakness
Infertility

Neurologic Complaints

Diarrhea
Bulky, Pale, Foul stools

Abdominal Distension, Bloating
Abdominal cramps 

Weight loss
Loss of or increased appetite

KAGNOFF, MF. “Overview and Pathogenesis of Celiac Disease” GASTROENTEROLOGY 2005;128:S10–S18
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Multi-organ autoimmune disease
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Celiac Disease: 
Dermatitis Herpetiformis

Symmetric vesicles, crusts and 
erosions  distributed over the 
extensor areas of the elbows, 
knees, buttocks, shoulders 
and scalp, with a tendency to 
grouping of individual lesions

It has been reported that up 
to 10 percent of individuals 
with celiac will also have 
dermatitis herpetiformis
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Celiac Disease: 
Associated Disorders

• Aphthous stomatitis-
unexplained oral ulcers 
have been reported as 
the sole presenting 
feature

• Glossitis, angular 
stomatitis, and 
cheilosis have also 
been associated
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Celiac Disease: Type 1 Diabetes
• An association between CD and type 1 diabetes mellitus 

(T1DM) has been recognized for decades

• Several studies in children and adults, have shown that 
there is a 1.5% to 7% prevalence of CD in type 1 diabetes

• A community-based study of type 1 diabetics of all ages in 
Olmsted County, MN, revealed that 6.5% had celiac disease.
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• Approximately 5-6% of the patients with celiac 
disease also had autoimmune thyroid disease 
(Hashimoto’a thyroiditis)

Celiac Disease: 
Autoimmune Thyroid Disease 

55

Hashimoto's thyroiditis, also known as chronic lymphocytic thyroiditis, is an 

autoimmune disease in which the thyroid gland is gradually destroyed.   Some people 

eventually develop hypothyroidism with its accompanying weight gain, feeling tired, 

constipation, depression, and general pains 
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Celiac Disease: 
Neuropsychologic Features 

• Depression- 10.6%

• Epilepsy- 3.5%

• Migraine headaches- 3.2%

• Anxiety- 2.6%

• Suicidal tendency- 2.1%

• Carpal tunnel- 1.8%

• Myopathy- 1.5%
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Malignancy Overall Relative Risk

All cancers 2 to 3

Enteropathy -associated 
T-cell lymphomas

30 to 40 (w/o gluten 
free diet)

Small intestinal 
adenocarcinoma

83

Mouth, pharynx, 
esophagus cancer

23 (w/o gluten free 
diet)

Celiac Disease: Malignancies

American Gastroenterological Association, Ciclitra, PJ, Gastroenterology 2001; 120: 1526.
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Classification of Celiac Disease
• Classical celiac disease

• Silent celiac disease

• Latent celiac disease
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Diagnosis of Celiac Disease

Clinical &  Laboratory Findings

Serologic testing

Small Intestines Mucosal 
Biopsy

Gluten Re-challenge
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Diagnosis of Celiac disease: 
Serologic Testing

– IgA and IgG anti-deamidated-gliadin antibodies

– IgA endomysial antibodies

– IgA and IgG tissue transglutaminase antibodies
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Tissue transglutaminase modifies gluten peptides 
into a form that may stimulate the immune 
system more effectively. These peptides are 
modified by tTG in two ways, deamidation or 
transamidation.

Deamidation is the reaction by which a glutamate 
residue is formed by cleavage of the epsilon-
amino group of a glutamine side chain. 
Transamidation, which occurs three times 
more often than deamidation, is the cross-
linking of a glutamine residue from the gliadin 
peptide to a lysine residue of tTg in a reaction 
which is catalysed by the transglutaminase. 
Crosslinking may occur either within or 
outside the active site of the enzyme. The 
latter case yields a permanently covalently 
linked complex between the gliadin and the 
tTg. This results in the formation of new 
epitopes which are believed to trigger the 
primary immune response by which the 
autoantibodies against tTg develop.

Diagnosis of Celiac disease: 
anti-transglutaminase ab
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Diagnosis: Endoscopy

Normal

Celiac

64
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Marsh's classification  
Stage 0

Preinfiltrative mucosa; 5% of patients with CD 

have small  intestinal biopsy speciments that 

appear normal.

Stage I°

Increase in the number of intraepithelial 

lymhocytes (IELs) to more than 30 per 100 

enterocytes.

Stage II°

Criptic hyperplasia. In addition to the increased 

IELs, there is an increase in crypt depth without a 

reduction in villus height.
Stage III°

Villous atrophy; A partial, B subtotal, C total. 

This lesion is characteristic of, but not diagnostic 

for, CD and can also been seen with severe 

giardiasis, infantile food sensitivities, graft-versus-

host disease, chronic ischemia of the small 

intestine, tropical sprue, immunoglobulin 

deficiencies..

 66
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Algorithm for diagnosis of uncomplicated celiac disease

Tack, G. J. et al. (2010) The spectrum of celiac disease:  epidemiology, clinical aspects and treatment

Nat. Rev. Gastroenterol. Hepatol. doi:10.1038/nrgastro.2010.23 68



La terapia della  celiaca
È  la dieta priva di glutine

Perché un alimento si possa considerare 
senza glutine il 'Codex Alimentarius' 

europeo stabilisce che al massimo debba 
contenere lo 0.3% di glutine. 

Dieta priva di glutine

69
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L’erogazione gratuita dei prodotti inseriti nel Registro rientra nei 
Livelli Essenziali di  Assistenza sanitaria ed è garantita solo a coloro i 
quali, avendo ricevuto diagnosi di celiachia dai presidi accreditati 
con il SSN, ne fanno richiesta alla propria Azienda Sanitaria Locale. I 
limiti di spesa previsti dalla normativa attuale, per l’acquisto di tali
prodotti, sono i seguenti:



Proposed rationale-based therapies 

for celiac disease (CD). 

Anais Levescot et al. Gut 2022;71:2337-2349

Copyright © BMJ Publishing Group Ltd & British Society of Gastroenterology. All rights reserved.
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Therapy



Celiac disease: 
refratory celiac disease

Refractory celiac disease (RCD) is defined by persistent or recurrent 
malabsorptive symptoms and villous atrophy despite strict adherence to a 
gluten-free diet (GFD) for at least 6–12 months in the absence of other causes 
of non-responsive treated celiac disease and overt malignancy. 

Symptoms are often severe and require additional therapeutic intervention 
besides GFD. 

RCD can be classified as type 1 (normal intraepithelial lymphocyte phenotype), 
or type 2 (defined by the presence of abnormal [clonal] intraepithelial 
lymphocyte phenotype). 

73



Inflammation-driven lymphomagenesis in coeliac disease (CD). 

Anais Levescot et al. Gut 2022;71:2337-2349

Copyright © BMJ Publishing Group Ltd & British Society of Gastroenterology. All rights reserved.



Algorithm for diagnosis of refractory  celiac disease

Tack, G. J. et al. (2010) The spectrum of celiac disease:  epidemiology, clinical aspects and treatment
Nat. Rev. Gastroenterol. Hepatol. doi:10.1038/nrgastro.2010.23
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Celiac disease refractory disease

Clinical Criteria

Disease Category

RCD type 1 RCD type 2

Abnormal immunophenotype of IELs with 
loss of normal surface markers CD4, CD8, 
and T-cell receptor: either >50 % by 
immunohistochemistry or >20–25% by flow 
cytometry

No Yes

T-cell receptor chains (γ or δ) clonal 
rearrangement by molecular methods
(<15% in normal state)

No Yes

Clinical or histological response to steroids 
or other immunosuppressive drugs or 
biologics

Yes Variable

Lymphoma-genesis potential (especially T 
cell lymphoma development)

Rare Frequent

Differential diagnosis of Refractory Celiac Disease Type 1 and Refractory Celiac Disease Type 2

RCD, refractory celiac disease; GFD, gluten-free diet; IELs, intraepithelial lymphocytes; EATL, enteropathy
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Il TCR γδ non utilizza CD4 e CD8 come co-recettori, per cui 

i linfociti T γδ sono CD4- e CD8-. 

Questa sottoclasse di linfociti, negli animali, è preponderante a 

livello epiteliale e nella mucosa intestinale, che ne è 

particolarmente ricca, assommano a non più del 15% del 

totale, mentre sono il 10% dei linfociti T totali. 

I TCR γδ si legano a proteine MHC di classe I non 

convenzionali e non sono ristretti a soli peptidi proteici, 

potendo riconoscere anche lipidi e molecole microbiche. 



Celiac disease: 
refratory celiac disease

Prednisone (0.5–1 mg/kg/day), budesonide (9 mg/day), 
or a combination of prednisone and azathioprine (2 
mg/kg/day) are clinically effective to induce clinical 
remission and mucosal recovery in most patients with 
RCD type  Clinical response to steroids is observed in the 
majority (~75%) of patients with RCD type 2, however 
mucosal recovery is infrequent and progression to EATL is 
not  prevented  Steroid- dependence is observed in most 
patients with RCD type 1 or RCD type 2.15
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Gluten sensitivity

Unlike celiac disease, gluten sensitivity is not 
associated with serious conditions
(referring to – autoimmune, cancer, 
osteoporosis, infertility, and neurological 
disease). 

Common symptoms of gluten sensitivity 
include abdominal pain similar to irritable 
bowel syndrome, fatigue, headaches, 
“foggy mind” or tingling of the extremities.
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Gluten sensitivity
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The spectrum of   wheat-associated diseases
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Gluten sensitivity
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