
Chronic diarrhea with microcytic anemia 
A 38-year-old man without a significant medical history presents for an office evaluation. He reports a9 to 12-month history of intermittent diarrhea, associated with some mild cramping. He says thestools are usually large in volume, are nonbloody, and sometimes look greasy. He has lost more than9 kg during this period without trying, but says that his appetite and oral intake have been good. Hehas tried taking a proton pump inhibitor daily for the last several months, but it has not improved hissymptoms. He also tried refraining from any intake of dairy products, but that did not affect thediarrhea, either. He has not experienced fever or any other constitutional symptoms. He does notsmoke and drinks an occasional beer on the weekends, but not regularly. He is married andmonogamous, and he was adopted and does not know his family medical history.His hemoglobin level is 9.8 g/dl, the MCV is 75 fL. On examination, he is afebrile and normotensiveand comfortable appearing. He has some glossitis, but no other oral lesions. His chest is clear toauscultation, and his heart is regular in rate and rhythm. On abdominal examination, his bowel soundsare active and there is no tenderness, and no masses or organomegaly. Rectal examination is negativefor occult blood. He has a few papulovesicular lesions on his elbows and knees with someexcoriations.
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A 38-year-old man without a significant medical history presents for an office evaluation. He reports a9 to 12-month history of intermittent diarrhea, associated with some mild cramping. He says thestools are usually large in volume, are nonbloody, and sometimes look greasy. He has lost more than9 kg during this period without trying, but says that his appetite and oral intake have been good. Hehas tried taking a proton pump inhibitor daily for the last several months, but it has not improved hissymptoms. He also tried refraining from any intake of dairy products, but that did not affect thediarrhea, either. He has not experienced fever or any other constitutional symptoms. He does notsmoke and drinks an occasional beer on the weekends, but not regularly. He is married andmonogamous, and he was adopted and does not know his family medical history.His hemoglobin level is 9.8 g/dl, the MCV is 75 fL. On examination, he is afebrile and normotensiveand comfortable appearing. He has some glossitis, but no other oral lesions. His chest is clear toauscultation, and his heart is regular in rate and rhythm. On abdominal examination, his bowel soundsare active and there is no tenderness, and no masses or organomegaly. Rectal examination is negativefor occult blood. He has a few papulovesicular lesions on his elbows and knees with someexcoriations.

CFIM n° 55

What is the most likely diagnosis?Chronic diarrhea due to celiacdisease.What is the best diagnostic test? :Serology (IgA tissue ransglutaminaseantibody, IgA tTG) and endoscopicexamination with small bowelbiopsy.



Ineffective oral iron in a woman with sideropenic anemia
A 46-year-old woman presents with fatigue and is found to have iron deficiency withanaemia. She has experienced intermittent episodes of mild diarrhoea for many years,previously diagnosed as irritable bowel syndrome and lactose intolerance. She has nocurrent significant gastrointestinal symptoms. Examination reveals 2 oral aphthous ulcersand pallor. Abdominal examination is normal and results of faecal testing for occult bloodare negative. Upper and lower GI endoscopies were negative- Oral iron supplementationwas ineffective.
Other presentationsAtypical presentations include an asymptomatic patient, elevated liver enzymes, vitaminD deficiency, osteoporosis, constipation, aphthous stomatitis, nausea or vomiting,heartburn or gastro-oesophageal reflux disease, hyposplenia or asplenia, myalgias,arthralgias, peripheral neuropathy, alopecia, headaches, infertility, and adverse pregnancyoutcomes.
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Serologic tests
•Serologic tests should be performed in all patients in whom there is a suspicion of celiac disease.
•The recommended test is the IgA tissue transglutaminase (IgA tTG) antibody, which has a 95% sensitivity and 95% specificity for the diagnosis of celiac disease. 
•Antigliadin antibodies are not recommended because of their lower sensitivity and specificity. 
•IgA antiendomysial antibodies are no longer recommended due to the lack of standardization among laboratories. 
•An IgA level should be obtained in patients with a negative IgA tTG antibody when celiac disease is strongly suspected because up to 3% of patients with celiac disease have IgA deficiency. 
•A test that measures IgG antibodies to deamidated gliadin has excellent sensitivity and specificity and is useful in patients with IgA deficiency and young children. 
•Levels of all antibodies become undetectable after 3–12 months of dietary gluten withdrawal and may be used to monitor dietary compliance, especially in patients whose symptoms fail to resolve after institution of a gluten-free diet.



NOMENCLATURE
• Gluten (from Latin gluten, "glue") is a general name given to a mixture of plant storageproteins present in cereal grains as wheat, rye, barley and oats. (grano, orzo, segale,avena).
• Gluten includes prolamins, proteins having a high proline and glutamine content andfound in wheat (gliadin), barley (hordein), rye (secalin), and oats (avenin). Someprolamins may induce coeliac disease in genetically predisposed individuals.
• Deamidated gliadin is produced by enzymatic treatment of gluten. The enzyme tissuetransglutaminase converts some of the abundant glutamines to glutamic acid.Deamidated gliadin is soluble in water. The immune reaction to deamidated gliadin ismuch greater than that to gliadin.
• The endomysium is a layer of connective tissue that ensheaths a muscle fiber. Theendomysium contains a form of transglutaminase called tissue transglutaminase (tTG)and antibodies that bind to this form of transglutaminase are called endomysialautoantibodies (EmA)



Endoscopic mucosal biopsy of the proximal duodenum (bulb) and distalduodenum is the standard method for confirmation of the diagnosis in patients with apositive serologic test for celiac disease.
•Mucosal biopsy should also be pursued in patients with negative serologies whensymptoms and laboratory studies are strongly suggestive of celiac disease.
•At endoscopy, atrophy or scalloping of the duodenal folds may be observed.
•An adequate normal biopsy excludes the diagnosis.
•Partial or complete reversion of these abnormalities occurs within 3–24 months after apatient is placed on a gluten-free diet, but symptom resolution remains incomplete in 50%of patients.
•If a patient with a compatible biopsy demonstrates prompt clinical improvement on agluten-free diet and a decrease in antigliadin antibodies, a repeat biopsy is unnecessary.





Nonceliac gluten sensitivity (NCGS) is the clinical term used to describe gastrointestinal (GI) and/orextraintestinal symptoms associated with gluten ingestion. The prevalence of NCGS is unknown. Thecondition has clinical features that overlap with those of celiac disease (CD) and wheat allergy (WA).The pathophysiologic process in NCGS is thought to be through an innate immune mechanism,whereas CDand WA are autoimmune- and allergen mediated, respectively. However, dietary triggers other thangluten, such as the fermentable oligosaccharides, disaccharides, monosaccharides, and polyols, have beenimplicated. Currently, no clinical biomarker is available to diagnose NCGS. Exclusion of CD and WA isnecessary in the evaluation of a patient suspected to have NCGS.The onset of symptoms in patients with NCGS can occur within hours or days of gluten ingestion. Patientswith NCGS have GI and extraintestinal symptoms that typically disappear when gluten-containing grainsare eliminated from their diets. However, most patients suspected to have NCGS have already initiated agluten-free diet at the time of an evaluation. A gluten elimination diet followed by a monitored openchallenge of gluten intake to document recurrence of GI and/or extraintestinal symptoms can sometimesbe helpful. If NCGS is strongly suggested, then a skilled dietitian with experience in counseling on gluten-free diets can provide proper patient education. Additional research studies are warranted to further ourunderstanding of NCGS, including its pathogenesis and epidemiology, and to identify a biomarker tofacilitate diagnosis and patient selection for proper management. Mayo Clinic Proceedings 2015

Symptoms

Comparison of Gluten-Related Disorders

Nonceliac gluten sensitivity 



BaFT, barium follow-through

Flow diagram for investigation of patients with suspected small bowel disease

Presenting features of small bowel disease
• Diarrhoea
• Steatorrhoea
• Abdominal pain and discomfort
• Weight loss
• Nutritional deficiencies

o common: iron, B12, folate (anemia)
o uncommon) vitamin K (bruising), calcium (tetany),vitamin D (osteomalacia), multiple vitamin deficiencies(stomatitis, sore tongue and aphthous ulceration)hypoalbuminemia (oedema due to intestinal loss ofalbumin, protein-losing enteropathy).

Disorders of the small intestine causing malabsorption
• Coeliac disease
• Dermatitis herpetiformis
• Tropical sprue
• Crohn’s disease
• Bacterial overgrowth
• Intestinal resection (short bowel syndrome)
• Whipple’s disease
• Radiation enteropathy
• Parasite infestation (e.g. Giardia intestinalis)

Faecal calprotectin is 93% sensitive
and 96% specific for IBD. Faecallactoferrin is also an inflammatory
marker.

Faecal elastase. Humanpancreatic elastase 1 (E1)remains undegraded duringintestinal transit so itsconcentration in faecesreflects exocrine pancreaticfunction.

Small Bowel Disease



Crohn’s disease





Irritable bowel syndrome is characterized by intermittent diarrhea and crampyabdominal pain often relieved with defecation, but no weight loss or abnormal blood inthe stool. Constipation and diarrhea may alternate. It is a diagnosis of exclusion once otherconditions, such as infl ammatory bowel disease and parasitic infection (eg, giardiasis), havebeen excluded.









Increased amounts of a colonic-type bacterial flora in the
small intestine (e.g., E. coli or Bacteroides).
This bacterial proliferation is due to stasis caused by impaired
peristalsis (functional stasis), changes in intestinal anatomy
(anatomic stasis), or direct communication between the
small and large intestine. These conditions have also been
referred to as stagnant bowel syndrome or blind loop syndrome.
Macrocytic anemia is due to cobalamin—not folate—deficiency
(most bacteria require cobalamin for growth).
Steatorrhea is due to impaired micelle formation as a
consequence of a reduced intraduodenal concentration of
conjugated bile acids (Bacteroides deconjugate conjugated bile
acids)
Diarrhea is due to steatorrhea and/or bacterial enterotoxins
production increasing fluid secretion,
Diagnosis; (a) bacterial overgrowth syndrome may be suspected
from the combination of a low serum cobalamin level and an
elevated serum folate level, as enteric bacteria frequently
produce folate compounds that are absorbed in the duodenum;
(b) jejunal cultures;(c) breath tests; (d) small bowel barium
radiography or CT enterography study should be obtained to look
for mechanical factors predisposing to intestinal stasis.
Therapy: where possible, the anatomic defect that has
potentiated bacterial overgrowth should be corrected. Otherwise,
treatment as follows for 1–2 weeks with oral broad-spectrum
antibiotics effective against enteric aerobes and anaerobes
usually leads to dramatic improvement .

BACTERIAL OVERGROWTH SYNDROMES



Laboratory studies:
• Serum amylase and lipase may be normal
• 72h quantitative fecal fat determination (cumbersome)
• Fecal elastase (random stool sample; 93% sensitivity and specificity)































A 48 year old man presents with episodic watery diarrhea for five months, which was predominantly nocturnal. He had also lost 8 kg ofweight during the preceding year. His medical history is unremarkable, and he is not on any drugs. There is no significant history of travel. Hisserum albumin is found to be 2.5 g/dL (normal: 3.5 to 5.5 g/dL).

Pigmented Whipple's disease 

Select Relevant Investigations
 Serum ElectrolytesNa+: 132 mEq/L (135 - 145) K+: 3.4 mEq/L (3.5 - 5.5) Cl-: 97 mEq/L (95 - 105)
 Stool Analysis  No amoeba, ova or cysts identified No pus cells or erythrocytes Fecal fat analysis: 9 g/24h (normal: 2 - 6) Bacterial and protozoal cultures: negative
Morning Cortisol22 mcg/dl (<3: adrenal insufficiency; 3-19: indeterminate; 19-25: unambiguously normal) 
 Upper GI Endoscopy + BiopsyThe duodenal mucosa shows pale yellow shaggy areasalternating with erythematous regions. Biopsies revealexpanded villi containing macrophages which stain positive to the Periodic Acid-Schiff (PAS) stain. 

Antibiotics 
Steroids 
Surgical resection 
Dietary restrictions



Diagnosis and reasoning
This middle aged gentleman has presented with chronic watery diarrhea - a very common condition which may be dueto a myriad of causes.The first step in his evaluation should be to determine if the diarrhea is organic or functional in origin (keeping in mindthat the majority of such cases are functional).In this patient's case, the profound weight loss (of over 5 kg) strongly suggests an organic cause, as does thepredominantly nocturnal nature of the diarrhea.The organic causes of chronic diarrhea can be broadly classified into inflammatory conditions (such as Crohn's disease),malabsorptive conditions (such as giardiasis, coeliac disease and Whipple’s disease), and secretory conditions (such asdiabetes, adrenal insufficiency, and hypo-or-hyperthyroidism).In most patients, differentiating between these etiologies requires a systematic and at times protracted workup.However, this patient's examination reveals a valuable clue which helps short-circuit the diagnostic pathway: thepresence of generalized hyperpigmentation.Very few etiologies causing chronic diarrhea give rise to generalized hyperpigmentation; in this patient, the two mostplausible are Whipple’s disease and adrenal insufficiency.A diagnostic workup initially aimed at these two etiologies is perhaps the most efficient way forward.First of all, note that Whipple's disease gives rise to a malabsorptive diarrhea, while that of Adrenal insufficiency issecretory in origin.Thus the stool analysis showing increased fecal fat (i.e. malabsorption) is a pointer towards Whipple's disease; thehypoalbuminemia coupled with examination findings of peripheral edema and bilateral pleural effusions provide furthersupportive evidence in this regard.Note also that adrenal insufficiency is typically associated with hyponatremia and hyperkalemia; the mild hyponatremiaand hypokalemia in this patient is more suggestive of chronic electrolyte loss secondary to the diarrhea.Estimation of morning cortisol definitively rules out adrenal insufficiency by demonstrating levels which areunambiguously normal.The diagnosis of Whipple's disease requires endoscopy and biopsy of the duodenal mucosa. This is justifiable now in thispatient, and reveals consistent histopathological findings, clinching the diagnosis.Antibiotics are the mainstay of treatment in patients with Whipple's disease. Steroids, dietary restrictions and surgicalresection have no place in the management.



●●●●



A 35 year old man presents with watery diarrhea and nausea for 4 weeks. During this time, his bowel movements changed from once a day to4 to 6 times a day with foul smelling, loose, urgent stools associated with a crampy abdominal pain. He had lost 8 kg of weight during thesame time period. The symptoms started around 1 week after returning from a holiday to Turkey, where he had gone camping and drunkwater from a natural spring. His medical and surgical histories are unremarkable but his family history is significant for a sister with celiacdisease.

Explosive Giardiasis

Select Relevant Investigations
 Stool Microscopy Fresh stool examination for leucocytes, erythrocytes and trophozoites is negative. Fixed stoolexamination for enteric parasites is negative. Routine stoolexamination for enteric parasites is negative.
 Stool Culture and Antigen Assay Positive for Giardia. Negative for routine bacteria, rotavirus/adenovirus antigenand Clostridium difficile antigen. The Cryptosporidiumantigen is not detected by a Lateral Flow Test (LFT).
 Serology for Gluten Antibodies EMA (Immunoglobulin A anti-endomysium antibodies): negative AGA (IgA anti-gliadin antibodies): negative tTGA (IgA anti-tissuetransglutaminase): negative
 Endoscopy & Duodenal Biopsy No macroscopic featuressuggestive of celiac disease. Biopsies indicated partialvillous atrophy. No crypt hyperplasia or intraepitheliallymphocytes. Heavy colonization with G. lamblia trophozoites noted. (+) Metronidazole

(-) Gluten Free Diet 
(+) Health Education 
(-) Isolation



Diagnosis and reasoning
This patient has presented with diarrhea, nausea and weight loss, in abackground of recent foreign travel, where he consumed untreated water; thisis strongly suggestive of an infectious etiological agent causing travelers'diarrhea. Note also the persistence of symptoms for several weeks; while mostcases of travelers' diarrhea are due to bacteria and viruses, such episodes areusually short and self-limiting. Thus, considering the duration of symptoms inthis patient, a protozoan parasitic etiology becomes more likely; of these,Giardia is the most commonly implicated organism, followed byCryptosporidium and E. histolytica. Other causes of persistent travelers'diarrhea include sequential infection with diarrheal pathogens (which is veryunlikely, given that he has been in the country throughout); andimmunosuppression (for which there is no evidence). The family history ofceliac disease raises the possibility of an alternate etiology, as first-degreerelatives of affected individuals are at high risk of developing the condition;furthermore, recent studies suggest that a person can develop celiac disease atany age. Irritable bowel syndrome (IBS), despite being a diagnosis of exclusionis another consideration. The history does not provide any more diagnosticallyuseful information, while his physical examination findings are inconclusive.Therefore, the microscopy of a fresh stool sample is a good first step, as it ischeap and fast to perform; note that the negative results seen here do notexclude an infectious agent, given the relatively low specificity and sensitivity.Further investigations to detect pathogens are warranted; a subsequent stoolantigen assay tests positive for Giardia, while simultaneously excluding theother likely infectious agents. A stool antigen assay has both a sensitivity andspecificity of more than 90% for detection of giardiasis; in combination with thesupportive history, this is sufficient to clinch the diagnosis. While there existsthe low possibility that co-existent celiac disease may also be present, it isprobably most logical to treat the giardiasis with antibiotics first, and thenassess the patient's response to therapy. A poor response should elicit adetailed workup for celiac disease, inclusive of antibody levels and if indicated,an intestinal biopsy. Metronidazole is the drug of choice for management ofgiardiasis; education of the patient about water-borne diseases is important forprevention in the future. A gluten free diet is not indicated at the current time;in fact, if he does turn out to have celiac disease, this might even hinder thediagnosis. Patients with giardiasis need not be isolated.



The lifecycle of Entamoeba histolytica is in 2stages: cysts and trophozoites. Cysts (10–15μm across) typically contain 4 nuclei.During excystation in the gut lumen, nucleardivision is followed by cytoplasmic division,giving rise to 8 trophozoites. Tropho zoites(10–50μm across) contain one nucleus with acentral karyosome; they live in the caecumand colon. ~90% of individuals infected withE. histolytica are asymptomatic. Re-encystation of the trophozoites occurs in thecolon, and excretion of cysts in faecesperpetuates the lifecycle. Trophozoites mayalso invade colon epithelium, causingamoebic colitis in ~10%. E. histolytica canspread haematogenously after breachingcolon epithelium and can establish persistentextra-intestinal infection (eg amoebic liverabscess).







Mechanism



Crampy abdominal pain, diarrhea and weight loss in a young woman smoker 
Janine, a 22-year-old woman, comes to your office with a 6-week history of 5 loose, nonbloody stools daily, right lower quadrant crampyabdominal pain (especially after eating), 9-kg weight loss, and bilateral knee and ankle pains. Janine has smoked 1 pack of cigarettes dailyfor the past 5 years. Findings from the physical examination show a definite and moderately tender 5-cm mass in the right lower quadrantof her abdomen. No joint effusion or skin lesions are noted. Results from the stool studies are negative for enteric pathogens, and theresults from her blood work show mild anemia (hemoglobin, 11.2 g/dL), with a normal metabolic panel and normal thyroid-stimulatinghormone levels. Radiographic findings (small bowel enema) demonstrate a 10-cm narrowing in the terminal ileum (string sign) with aseparation of bowel loops around the terminal ileum
What is the most likely diagnosis? Crohn diseaseWhat is your next step? Janine has developed an inflammatory mass, as demonstrated radiographically andupon physical examination. The mass is formed by indurated loops of bowel that may contain internalfistulas and even a small abscess. Because most of this mass effect is due to inflammation, anantiinflammatory agent such as prednisone is indicated. The short-term effect of prednisone is rapid, withsome patients showing a remarkable response within 1 to 2 weeks. Janine is started on prednisone, 40 mgdaily. Strategies to maintain corticosteroid-induced remission with long-term therapy such as withazathioprine are essential to maintain steroid-free remission and to minimize the number of bowelresections over a lifetime. Most patients who have an inflammatory mass at the time of diagnosis willrequire surgical resection at some point in their lives, but delaying surgery as long as possible is
preferable.



A 42 year old man presents with numbness and a tingling sensation in both lower limbs, associated with generalisedweakness and fatigability for 3 months. He also experienced occasional malodorous, bulky stools and lost 8 kg of weightduring the preceding year. There was no history of alcohol abuse, rectal bleeding, or joint pains.

Bilateral foot numbness and tingling associated with steatorrea



Mechanisms of damage to peripheral nerves
Peripheral nerves consist of two principal cellular structures –the nerve nucleus with its axon and the myelin sheath, which isproduced by Schwann cells between each node of Ranvier.Blood supply is via vasa nervorum. Several mechanisms, someco-existing, cause nerve damage.
• Demyelination: Schwann cell damage leads to myelinsheath disruption. This causes marked slowing ofconduction, seen for example in Guillain–Barré syndrome
• Axonal degeneration: axon damage leads to the nerve fibredying back from the periphery. A wide range of toxic andmetabolic disorders damage peripheral nerves as their longaxons (requiring cellular transport of proteins from cell bodyto nerve terminals) make them uniquely vulnerable. Thisexplains the concept of length dependent neuropathy withthe longest, most vulnerable axons (to the toes) beingaffected first.
• Compression: focal demyelination at the point ofcompression causes disruption of conduction. This occurstypically in entrapment neuropathies, e.g. carpal tunnelsyndrome).
• Infarction: microinfarction of vasa nervorum occurs indiabetes and arteritis, e.g. polyarteritis nodosa, Churg–Strauss syndrome.
• Infiltration: infiltration of peripheral nerves byinflammatory cells occurs in leprosy and granulomas, e.g.sarcoid, and by neoplastic cells.







A 42 year old man presents with numbness and a tingling sensation in both lower limbs, associated with generalisedweakness and fatigability for 3 months. He also experienced occasional malodorous, bulky stools and lost 8 kg of weightduring the preceding year. There was no history of alcohol abuse, rectal bleeding, or joint pains. His full blood countshows a Hb of 8.7 g/dL and MCV of 112 fL. A blood film shows a megaloblastic anemia with hypersegmented neutrophils.

Bilateral foot numbness and tingling associated with steatorrea

Megaloblastic anaemia:peripheral blood film showing many macrocytes andone hypersegmented neutrophil (normally thereshould be ≤5 segments).







Atrophic  glossitis due to B12 deficiency ; 

*
**

The neurological changes, if
left untreated for a long time, can beirreversible. and occasionally occur inpatients who are not clinicallyanaemic. The classical neurologicalfeatures are those of apolyneuropathy progressively
involving the peripheral nerves andthe posterior and eventually thelateral columns of the spinal cord(subacute combined degeneration).Patients present with symmetricalparaesthesiae in the fingers and toes,early loss of vibration sense andproprioception, and progressiveweakness and ataxia. Paraplegia mayresult.Dementia and psychiatricproblems, hallucinations,
delusions, and optic atrophy mayoccur from vitamin B12 deficiency.







A 42 year old man presents with numbness and a tingling sensation in both lower limbs, associated with generalisedweakness and fatigability for 3 months. He also experienced occasional malodorous, bulky stools and lost 8 kg of weightduring the preceding year. There was no history of alcohol abuse, rectal bleeding, or joint pains. His full blood countshows a Hb of 8.7 g/dL and MCV of 112 fL. A blood film shows a megaloblastic anemia with hypersegmented neutrophils.

Bilateral foot numbness and tingling associated with steatorrea

Select Relevant Investigations Serum B12 + FolateSerum Vitamin B12: 150 pg/ml (200-900) Serum Folate: 5 ng/ml (5-16)  Stool full reportNo amoeba, ova or cysts identified No pus cells or erythrocytes Bacterial and protozoal cultures: negative Fecal fat analysis: 7g/24h (2-6) Lower GI endoscopy & biopsyThere is mucosal inflammation with friability and granularity from the ileum to ascending colon. There are multiple, deep serpiginous ulcerations located transversely and longitudinally. The biopsies are suggestive of Crohn’s disease. Serum Albumin30 g/L (35-55) Select Relevant Management
• Budesonide
• NSAIDS 
• Vitamin B12 
• Surgical Resection



Diagnosis and reasoning
This middle aged gentleman has presented with a complex constellation of symptoms and signs.
In such patients, the first step of the diagnostic approach should be to attempt to classify these findings into discrete(and logical) groups; this gives us the following:
- There is evidence of a sensory neuropathy affecting the distal lower limbs in a bilateral and symmetric manner.- The history of malodorous and bulky stools is suspicious of steatorrhea.- There is a background of constitutional symptoms such as weakness, fatigability and significant weight loss.
Note that the above symptoms involve multiple organ systems - the peripheral system and the gastrointestinal tract(GI).
If we consider the differential diagnosis of symmetric (distal) sensory neuropathy, the list of conditions is wide indeed.
However, in practice, the most common are diabetes mellitus, hypothyroidism, alcoholism, deficiency of vitamins suchas cobalamin, thiamine or folate, and connective tissue disorders.
The list of diseases causing steatorrhea is similarly wide; however, the most common causes are diseases of thepancreas such as chronic pancreatitis, pancreatic tumors or exocrine pancreatic insufficiency; and diseases of the smallbowel such as inflammatory bowel disease or celiac disease.
When these disparate lists are considered together, several potential diagnoses become apparent:
- This could be a malabsorptive condition. Thus, malabsorption of fat would result in steatorrhea, while malabsorptionof water soluble vitamins would result in a deficiency of thiamine, folate or cobalamin.
- Diabetes in association with chronic pancreatitis; here, the pancreatic insufficiency would explain the impaired fatdigestion, while diabetic neuropathy would account for the CNS findings.



- Alcoholism complicated by chronic pancreatitis; note that alcohol reduces gastrointestinal absorption of cobalamin.
However, observe the presence of a megaloblastic anemia with hypersegmented neutrophils in the blood film; this isstrongly suggestive of either cobalamin or folate deficiency, making the second diagnosis above unlikely.
In addition, there is no history of alcohol abuse or a previous history suggestive of episodes of pancreatitis; this makesthe third diagnosis unlikely.
Thus, a malabsorptive disorder is the most likely underlying etiology.
Assaying the serum cobalamin and folate levels demonstrates the presence of vitamin B12 deficiency; the fecal fatanalysis gives objective evidence of steatorrhea. Thus the clinical diagnosis gains further credence.
Cobalamin is absorbed from the terminal ileum; unfortunately, many diseases can affect this region of the bowel,including celiac disease, Crohn’s disease, intestinal tuberculosis, Whipples disease and tropical sprue.
However, the terminal ileum is amenable to endoscopic inspection - thus an ileoscopy and biopsy is a good pathtowards rapid resolution of the diagnosis.
Endoscopy reveals inflammation and multiple ulcerations involving the ileum and proximal ascending colon, indicatingthe presence of inflammatory bowel disease (IBD). The biopsy findings are suggestive of Crohn's disease, clinching thediagnosis.
Controlled-release oral glucocorticoids (such as Budesonide) are recommended as the primary therapy in patients withmild to moderate active Crohn’s disease which is localized to the ileum and/or the right colon.
Note that NSAIDs are probably best avoided in these individuals, as they may provoke disease activity (via mechanismswhich are unclear).
Vitamin B12 should be administered in view of the deficiency. Surgical resection is not indicated right now.



DiscussionCrohn’s disease (CD) is an inflammatory bowel disease of unclear etiology, characterized by transmural inflammation and 'skip' lesions (i.e. isolated lesions) which may involve the entire gastrointestinal tractfrom the mouth to the perianal region.Ulcerative Colitis (UC) is the other major form of inflammatory bowel disease; in this, there is superficial and diffuse inflammation of the colonic mucosa and submucosa, which almost invariably affects therectum and extends proximally and contiguously along the colon.CD is a chronic relapsing disease which is almost always incurable, with most patients requiring lifelong therapy.The incidence and prevalence in the United States are estimated to be 20.2 cases per 100,000 person-years and 201 per 100,000 person-years respectively.While the disease may occur at any age, the incidence is bimodal, with one peak in the second and third decades of life, and a smaller peak in the fifth decade.Simultaneous involvement of both the ileum and colon is the most common clinical pattern, being found in 35% of patients; isolated colonic involvement (32%), isolated small bowel involvement (28%) andgastroduodenal disease (5%) are the next most common.Although the pathogenesis of CD is poorly understood, a number of risk factors such as genetic susceptibility, immunoregulatory defects, smoking, diet (processed, fried, and sugary foods), and NonsteroidalAnti Inflammatory Drugs (NSAIDs) have been identified.Due to the insidious nature of the disease, patients can have symptoms for many years prior to diagnosis; fatigue, prolonged diarrhea with abdominal pain, fever, weight loss, and gastrointestinal bleeding arethe most common.Approximately one third of patients have perianal disease (which is quite uncommon in UC); these include abscesses, anal fissures, anorectal fistulas, and perianal skin tags.Extraintestinal manifestations include anemia, inflammatory arthropathies, aphthous ulcers of the mouth, cholelithiasis, ocular involvement (such as uveitis or scleritis), erythema nodosum, osteoporosis,nephrolithiasis, and venous thromboembolism.Crohn's disease is often tricky to diagnose clinically, because of the heterogeneous presentation, often insidious onset, and overlap of symptoms with other forms of inflammatory bowel disease.The diagnosis is usually established via the presence of supportive endoscopic or imaging findings, in a patient with a compatible clinical picture.Characteristic endoscopic findings include skip lesions, cobblestoning (serpiginous and linear ulcers), strictures, and aphthous ulcers of the distal ileum or colon; these are distinct from those of UC.Wireless capsule endoscopy can be used for evaluation of CD affecting the small bowel; however, this should be avoided in suspected cases of intestinal stricture.Imaging is most useful in the evaluation of upper GI disease; endoscopic ultrasonography (EUS) and MRI are valuable for the diagnosis of perirectal complications.Laboratory tests help in assessing disease activity, identifying complications, and monitoring the response to therapy.Key therapeutic goals include control of symptoms, induction of clinical remission, maintenance of remission with minimal adverse effects, and improvement of quality of life.Two main strategies are currently employed in the management of CD; the conventional “step up” approach begins with corticosteroids or 5-aminosalicylate (5-ASA), and advances to immunomodulators oranti–tumor necrosis factor (TNF) agents based on severity of disease,The early, aggressive, “top-down” approach begins with tumour necrosis factor (TNF) alfa inhibitors in combination with immunomodulators.Note that the which of the above strategies is optimal is still a matter of controversy.In the step-up approach, glucocorticoids, 5-aminosalicylate (5-ASA) and antibiotics are currently recommended for achieving remission in mild to moderate disease; immunomodulators (such as azathioprine,mercaptopurine or methotrexate) can be used as add on drugs to induce remission and maintenance.Note that (long term therapy with) corticosteroids should not be used for maintenance of remission.TNF-alfa inhibitors (Infliximab and adalimumab) decrease mucosal production of inflammatory cytokines, and are used in patients with severe active CD, who have not responded to complete and adequatetherapy with a corticosteroid or an immunosuppressive agent.Patients on TNF-alfa inhibitors should have their disease reassessed at least every 12 months to determine whether ongoing treatment is still clinically appropriate.Abscesses should be drained as appropriate; chronic fistulae and perianal fissures are usually treated with antibiotics and immunosuppressives or anti-TNF agents.Note that most patients with CD will eventually require surgery for refractory disease, intractable hemorrhage, perforation, obstruction, abscesses, intestinal dysplasia, bowel cancer or unresponsive fulminantdisease.It is essential to properly educate the patients and their families about the disease, side effects, complications, and importance of nutrition.As mentioned earlier, CD can affect almost any site in the gastrointestinal tract. However, once established, the location of disease does not tend to change over time, although it's behavior may.Thus, surgery may be curative in a limited population of patients, in whom CD is limited to the colon - if the entire colon is removed.The complications of CD are linked to it's transmural inflammatory nature; these include deep ulceration leading to fistulization (by way of the sinus tracts penetrating the serosa), micro perforations, abscessformation, adhesions, malabsorption, and acute or subacute intestinal obstruction.Poor prognostic indicators include a young age at diagnosis, perianal disease, upper GI tract involvement, multiple extraintestinal manifestations, active tobacco use, and perforating (ie. fistulizing disease);these patients are believed to benefit from “top down” therapy.At least half of patients will require surgical treatment in the first ten years of the disease; approximately 80% will require surgery within their lifetime.Around 10% to 20% of patients experience prolonged remission after the initial presentation; less than 5% of patients will have a continuous course of active disease.The lifetime risk of fistula development has been reported to range from 20% to 40%.Estimates from different population-based studies show these individuals to have a mortality ranging from no increased risk to a five-fold increase compared to the general population; this is higher in the first2 years following diagnosis, and in patients with upper GI disease.The risk of developing colorectal cancer is similar to that for individuals with UC who have the same extent of colonic involvement.Take home messages1. CD is a chronic, relapsing IBD which is usually incurable.2. Clinical diagnosis is often tricky, due to the insidious nature of symptoms and overlap with other forms of IBD.3. While CD can affect almost any site in the GI tract, once established, the location of disease usually does not tend to change over time, although the behavior may.4. The "step up" approach and "top down" approach are the two main management strategies; which is more effective is still a matter of controversy.





A 23 year old woman presents with blood and mucus diarrhea, low grade fever, lethargy, and malaise for 1 week. Sheexperienced around 3 to 4 bowel movements daily. She had several such episodes over the last 4 months, which wereunsuccessfully treated with multiple courses of antibiotics. She had gone backpacking around South Asia 6 monthsearlier. An x-ray of her abdomen is found to be normal.

Low grade fever with bloody diarrhea 

Select Relevant Investigations Full Blood CountWBC/DC: 8,700/mm3  N: 75%  L: 23%  Hb: 10.5 g/dl MCV: 88 fl  MCH: 31.2 pg MCHC: 30 g/dl Platelets: 517,000/mm3 Tuberculin TestThe tuberculin test is negative. Lower GI EndoscopyThe mucosa of the rectum and sigmoid colon appear uniformly inflamed, with multiple erosions. There is no contact bleeding. Biopsies show inflammation of the mucosa and submucosa only, with distortion of the crypts, crypt abscesses and lymphoid aggregates. Stool Microscopy + CultureAppearance: semi solid  Pus cells: field full / hpfRBC: field full / hpf No amoeba, ova or cysts identified The stool cultures are negative
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Select Relevant Management
• Mesalazine stat (rectal+oral)
• Azathioprine stat 
• Antituberculous therapy 
• Vancomycin stat



Diagnosis and reasoning
Chronic diarrhea is a relatively common complaint, and may be due to a myriad of causes.However, the presence of blood and mucus in this patient narrows the likely etiologies into a few key groups : infectiousdiarrhea, inflammatory diarrhea and antibiotic associated diarrhea.Her history of recent travel to South Asia makes infectious diarrhea a possibility - especially intestinal tuberculosis andamoebiasis.Inflammatory diarrhea secondary to inflammatory bowel disease (IBD) is also compatible with her age and presentation.Antibiotic associated diarrhea (such as pseudomembranous colitis) is unlikely given that antibiotics were commenced only aftershe became symptomatic.Her full blood count reveals normochromic normocytic anemia and thrombocytosis - in this context, this is suggestive of achronic inflammatory process.The negative tuberculin test argues against tuberculosis (although it does not exclude it definitively).The stool culture and microscopy provides several important clues. The negative cultures and absence of ova and parasitesargue against bacterial infections and amoebiasis. However, the presence of fecal leukocytes confirms the presence of bowelinflammation - making inflammatory diarrhea the most likely etiology.Thus, a colonoscopy is probably the next best step in the diagnostic workup - and in this patient reveals proctosigmoiditis. Inaddition, the biopsies obtained show that this is superficial inflammation, with features suggestive of ulcerative colitis (UC).Considering her clinical and biochemical parameters, this can be classified as a moderate episode of UC.UC primarily involving the left colon is best treated with a combination of a mesalazine suppository and oral mesalazine. WhileAzathioprine is an option down the line, it is not indicated immediately.Vancomycin would have been indicated if she had pseudomembranous colitis. Anti-tuberculous therapy is not indicated.



DiscussionUC is one of the major manifestations of inflammatory bowel disease (the other is Crohn's disease). UC typically displays a chronic, protracted, relapsing and remitting course.The onset is bimodal, with one peak at 15 to 25 years and another smaller one at 55 to 65 years. The incidence is 1.2 to 20.3 cases per 100,000 persons per year.The precise etiology of UC is poorly understood, although genetics, immune reactions and environmental factors have been implicated in the pathogenesis.UC is characterized by diffuse inflammation of the colonic mucosa. The inflammation almost invariably affects the rectum and extends proximally along variable lengths of the colon.Note that there are no intervening areas of normal mucosa (which is important in distinguishing UC from Crohn's disease).The Montreal classification identifies three main patterns of distribution: proctitis, left sided colitis, and pancolitis. The inflammation is limited to the mucosa and submucosa andspares the deeper layers of the bowel wall.The cardinal symptoms of UC are intermittent bloody diarrhea, rectal urgency, and tenesmus. The onset is typically gradual, often followed by periods of spontaneous remission andsubsequent relapses.Fever, malaise, and weight loss may also occur - but are less common than in Crohn's disease.Episodes of UC are classified as mild, moderate or severe based on the Truelove and Witts criteria, which utilizes both biochemical and clinical features. The Mayo score is analternative classification of severity.Extra-intestinal manifestations are also frequent. These include uveitis, pyoderma gangrenosum, pleuritis, erythema nodosum, ankylosing spondylitis and otherspondyloarthropathies.UC may result in several important complications. One such important acute complication is severe life threatening inflammation of the colon, which may result in severe bleeding andtoxic megacolon.Patients with UC are also at an increased risk of colon cancer - as high as 20% to 30% after 30 years following diagnosis.Colonoscopy and biopsy is the test of choice to diagnose UC. If endoscopy is not readily available or when colonic strictures prevent a thorough evaluation, a double-contrast bariumenema and small-bowel barium follow-through may be performed to demonstrate fine mucosal detail.While laboratory measurements are not diagnostic, they are often are helpful in assessing and monitoring disease activity and in differentiating UC from other forms of colitis.Routine radiographic testing is not recommended.UC can be treated medically or surgically. Medical therapy is aimed at acute treatment of the inflammatory symptoms, followed by maintenance of remission.Mesalazine (5-aminosalicylic acid) is the first line agent used in UC. It suppresses the production of proinflammatory mediators in the colonic lumen, thereby reducing theinflammation.Second line treatments include oral and IV corticosteroids, while immunosuppressive therapy (such as azathioprine or IV cyclosporine) may be required in patients unresponsive toother measures.Approximately two-thirds of patients achieve clinical remission with medical therapy, and the vast majority maintain remission.After remission has been achieved, the goal is to maintain the symptom-free status, which can be accomplished with various medications, with the exception of glucocorticoids (whichhave no place in maintenance therapy, given the marked side effects associated with their long-term use).Surgical treatment is most commonly indicated in patients who do not respond to medical management.Other indications for surgery include intractable fulminant colitis, toxic megacolon, perforation, uncontrollable bleeding, intolerable side effects of medications, high-grade ormultifocal dysplasia, dysplasia-associated lesions or masses, and cancer.Approximately 66% of patients with extensive disease eventually require surgery.Traditional proctocolectomy with ileostomy is curative and technically straightforward. However, possible complications include small-bowel obstruction, fistulas, persistent pain,sexual and bladder dysfunction, and infertility.Total proctocolectomy with ileal pouch-anal anastomosis (IPAA) is currently the procedure of choice for most patients who require elective surgery, since it has the distinct advantageof preserving anal-sphincter function. Pouchitis is the most common and clinically important long-term complication of IPAA.As patients with long standing colitis have a higher risk of colorectal cancer screening for colorectal cancer must be offered to all patients with longstanding, extensive UC.
Take home messages1. The main causes of chronic blood and mucus diarrhea are infectious diarrhea, inflammatory diarrhea and antibiotic associated diarrhea.2. The life threatening complications of UC are significant bleeding, toxic megacolon and colonic perforation.3. The severity of each episode of colitis may be gauged by clinical and biochemical parameters, allowing preemptive action.4. Colonoscopy and biopsy is the diagnostic test of choice.5. These patients are at a high risk of colonic cancer later in life. Regular screening is essential.



Abdominal pain with bloody diarrhea 
A 28-year-old man comes to the emergency room complaining of 2 days of abdominal pain and diarrhea. Hedescribes his stools as frequent, with 10 to 12 per day, small volume, sometimes with visible blood and mucus, andpreceded by a sudden urge to defecate. The abdominal pain is crampy, diffuse, and moderately severe, and it is notrelieved with defecation. In the past 6 to 8 months, he has experienced similar episodes of abdominal pain andloose mucoid stools with some bleeding, but the episodes were milder and resolved within 24 to 48 hours. He hasno other medical history and takes no medications. He has neither traveled out of the United States nor had contactwith anyone with similar symptoms. He works as an accountant and does not smoke or drink alcohol. No member ofhis family has gastrointestinal problems.On examination, his temperature is 37.2°C, heart rate 98 bpm, and blood pressure 118/74 mm Hg. He appearsuncomfortable and is lying still on the stretcher. His sclerae are anicteric, and his oral mucosa is pink and clearwithout ulceration. His chest is clear, and his heart rhythm is regular, without murmurs. His abdomen is soft andmildly distended, with hypoactive bowel sounds and minimal diffuse tenderness but no guarding or reboundtenderness.Laboratory studies are significant for a white blood cell count of 15800/mm3 with 82% polymorphonuclearleukocytes, hemoglobin 10.3 g/dL, and platelet count 754 000/mm3. The HIV (human immunodeficiency virus) assayis negative. Renal function and liver function tests are normal. A plain film radiograph of the abdomen shows amildly dilated air-filled colon with a 4.5-cm diameter and no pneumoperitoneum or air/fluid levels.
What is the most likely diagnosis? What is your next step? 

CFIM n° 16
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What is the most likely diagnosis? Colitis, probably ulcerative colitis.What is your next step? Admit to the hospital, obtain stool samples to exclude infection, and begin therapy with corticosteroids.
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Positive Predictive Value (PPV).It is the percentage of patients with a positive test who actually have the disease



Calprotectin in stool
• Calprotectin is a protein belonging to the S100 family and occurring in large amountsin neutrophil granulocytes, where it accounts for 5% of total proteins and 60% ofcytoplasm proteins.
• When inflammatory processes occur, calprotectin is released due to thedegranulation of neutrophil granulocytes. In bowel inflammation, calprotectin maybe detected in the stool. The faecal assay provides direct information about theinflammation site, whereas with serum or plasma, inflammation might be locatedanywhere.
• An increased Calprotectin concentration in stool is the direct consequence ofneutrophil degranulation due to mucosal damage. Faecal Calprotectin assay offers anumber of advantages in the detection of bowel inflammation. In IBD patients, i.e.patients affected by ulcerative colitis, Crohn's disease and in the so-calledindeterminate colitis, the calprotectin level is generally very high. In IBS subjects,the calprotectin level is lower if compared to patients with the active IBD, sometimeshigher than the cut-off value but always higher than healthy subjects.



Iron Supplementation in IBD — Patients with IBD
present unique challenges regarding iron supplementation.Oral iron supplementation can potentially worsen symptomsand/or IBD activity. The available data suggest that whilemany patients tolerate oral supplementation withoutworsening of disease activity, some develop gastrointestinalside effects, a subset of which may be attributable toworsening IBD disease activity . The percentage of patientswho will be intolerant of oral iron has not been extensivelystudied, although some data suggest it may be as high as 25percent. However, there are no established definitions orpredictors of tolerance in IBD patients. Non-absorbed iron canworsen IBD symptoms and aggravate intestinal inflammationthrough the Fenton reaction, which releases reactive oxygenspecies. Oral iron therapy also may be limited bymalabsorption, particularly in patients with intestinal mucosaldisease. Together, these issues of intolerance andmalabsorption can significantly limit the utility of oral iron forrepletion of iron stores in patients with IBD, particularly in theface of ongoing losses. Finally, there is a theoretical concernthat oral iron might increase oxidative stress and therebycontribute to carcinogenesis in IBD by augmenting oxidativedamage and epithelial proliferation due to inflammation. Thisconcern is mainly based on animal models. Whether theseobservations are clinically important in humans with IBD isunclear.Throughout Europe and Great Britain, intravenous (IV) rather than oral iron replacement is preferred for the treatment of iron deficiency complicating IBD. IV iron is more effective, better tolerated, and improves quality of life to a greater extent with far fewer adverse events than oral iron.
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Hyperoxaluria - Renal stones
• Dietary calcium can decrease oxalate absorption in the gut by the formation of insoluble calciumoxalate salts in the intestinal lumen.
• When less calcium is available in the intestinal lumen to bind oxalate, oxalate absorption andurinary oxalate excretion increase.Relatively common settings in which this occurs include:
• low-calcium diet,
• increased intestinal calcium absorption as seen in hypercalciuria
• malabsorption syndromes, as with small bowel disease (eg, Crohn's disease), surgical bowelresection or diversion, including jejunoileal bypass for obesity (bariatric surgery), or cystic fibrosis
This last situation leads to the malabsorption of fatty acids and bile salts, and is called enterichyperoxaluria. The increase in oxalate absorption and subsequent excretion is due both to (a)
binding of free calcium to fatty acids in the intestinal lumen and to (b) increased colonic permeabilityto small molecules such as oxalate induced by exposure of the colon to nonabsorbed bile salts .Patients with malabsorption may have additional factors predisposing to stone formation other thanincreased oxalate excretion (which can be as high as 80 to 200 mg [0.9 to 2.2 mmol] per day). The (c)diarrheal fluid losses can lead both to a reduction in urine volume and, (d) if the patient has ametabolic acidosis, a low urine pH and a marked decrease in citrate excretion; these changes canpromote uric acid as well as calcium oxalate stone formation.Crohn’s disease: Calcium oxalate and uric acid kidney stones can result from steatorrhea and diarrhea .Uric acid stones can result from dehydration and metabolic acidosis.
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