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a b s t r a c t 

Pathologists are often called upon to diagnose colitides that differ from the two main forms of in- 

flammatory bowel disease (IBD). These non-IBD colitides include infectious colitis, microscopic colitis, 

ischemic colitis, eosinophilic colitis, autoimmune enterocolitis, segmental colitis associated with divertic- 

ulosis, drug-induced colitis, radiation colitis and diversion colitis. The diagnosis of these different disease 

entities relies on the histopathological examination of endoscopic biopsies of the gastrointestinal tract. 

This paper reviews the main histomorphological characteristics of the various Non-IBD colitides. 

© 2021 Published by Elsevier Ltd on behalf of Editrice Gastroenterologica Italiana S.r.l. 
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. Introduction 

Pathologists are regularly involved in the diagnosis of the two 

ain types of inflammatory bowel disease (IBD), namely Crohn’s 

isease and ulcerative colitis, but there are many other types of 

olitis to consider in the differential diagnosis. These forms of non- 

BD colitis include infectious colitis (including pseudomembranous 

olitis), microscopic colitis, ischemic colitis, segmental colitis as- 

ociated with diverticulosis, eosinophilic colitis, autoimmune ente- 

ocolitis, drug-induced colitis, radiation colitis, and diversion col- 

tis [1] . Differentiation among these disease entities is based on 

linical, endoscopic, and histological features. The histopatholog- 

cal examination of biopsy specimens is fundamental for making 

n accurate diagnosis and prescribing the correct therapy. Because 
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f the variable occurrence of diagnostic features in biopsy sam- 

les, a confident diagnosis can be made in many cases as long as 

he histopathological methods are correct and are supported by a 

lose collaboration between gastroenterologists, endoscopists and 

athologists. As is also true for a diagnosis of IBD, the pathologists 

ust receive all the necessary clinical and laboratory information 

s well as adequate biopsy samples. 

Biopsy samples are not always adequate. In some cases, the his- 

ological features are blurry or only partially visible, masking the 

nderlying disease and misleading the pathologist. A careless eval- 

ation of the morphological characteristics not related to the his- 

ory of the disease leads the pathologist to an incorrect diagno- 

is and does not help the clinician (endoscopist, gastroenterologist 

r surgeon). The pathologist must consider that multiple etiologies 

nd conditions can be present simultaneously, creating a synergis- 

ic effect on the ileocolonic mucosa. Because of the many problems 

nd pitfalls in the histopathological diagnosis of non-IBD colitis, we 

s pathologists of the Italian Group for the Study of Inflammatory 
na S.r.l. 
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owel Disease summarize here the main histopathological findings 

hat guide diagnosis of these entities and their distinction from 

he two forms of IBD, namely ulcerative colitis (UC) and Crohn’s 

isease (CD). [1] 

. Endoscopic biopsy for a diagnosis of non-IBD colitis 

For a precise histopathological evaluation of basic features 

dentifying the various forms of non-IBD colitis, as a general 

rinciple the different segments of the ileocolonic tract should be 

ndoscopically sampled and examined. At least two biopsies from 

ach of the five sections of the large intestine (right colon, trans- 

erse colon, left colon, sigmoid colon and rectum) are required, 

nd, additionally, all endoscopically visible abnormalities should 

e sampled [2] . We also recommend the inclusion of two addi- 

ional biopsies from the terminal ileum, whenever possible. The 

iopsy specimens should be anatomically oriented on one or more 

re-cut cellulose acetate filters to facilitate the histopathological 

haracterization of the lesions. The use of cellulose acetate filters 

s recommended [3 , 4] . 

. Infectious colitis 

The incidence of infectious colitis (i.e. gastrointestinal infec- 

ion) continues to increase worldwide, especially due to globaliza- 

ion, business travel and tourism [5] . The gastrointestinal tract is a 

ommon primary site of tropical infections [6] . Most gastrointesti- 

al infections have a self-limited clinical course. However, some 

atients experience prolonged diarrhea and an intensification of 

ymptoms, leading to an endoscopic biopsy to exclude other con- 

itions such as IBD and microscopic colitis [5 , 6] . 

The main histological alteration observed during infectious coli- 

is is an inflammatory infiltration of the lamina propria that varies 

rom mild to severe; it is rich in neutrophils and aggressive on 

rypts [7] . Other histological changes include the accumulation of 

ne nuclear debris in the sub-epithelial zone, reactive hyperplastic 

hanges, and patchy or diffuse mucin depletion; these features are 

ore evident in the post-acute phase. The absence of crypt dis- 

ortion and of basal plasmacytosis are features of infectious colitis 

hat help distinguish it from IBD [8] . It is therefore essential that 

he biopsy fragments are oriented in order to visualize the surface 

f the epithelium and the subepithelial portion as well as the dis- 

ribution of the crypts. The most frequent types of infectious colitis 

hat can be detected by routine histological examination are listed 

elow with their histological features. 

Amebiasis is an infection caused by the protozoan Entamoeba 

istolytica. The disease may cause only mild inflammation of the 

amina propria or more severe symptoms leading to necrosis and 

lceration [9] . The caecum and right colon are typically affected, 

lthough involvement of the other colonic segments and of the 

ectum, appendix and small bowel is also possible. Rare cases of 

moeboma presenting as rectal or caecal masses have been re- 

orted, particularly after inadequate therapy, and can mimic malig- 

ancy [10] . Amebic trophozoites, the protozoans in a metabolically 

ctive growth stage, are round to oval, have abundant, vacuolated 

ytoplasm, and may contain ingested red blood cells ( Fig. 1 A). They 

re often clustered at the luminal surface of the mucosa, some- 

imes within necrotic debris. Trophozoites stain with periodic acid- 

chiff (PAS) due to the presence of cytoplasmic glycogen. 

Histoplasmosis is an infection caused by the fungus Histo- 

lasma capsulatum , which is transmitted through the inhalation of 

pores. As a result, the disease primarily affects the lungs. How- 

ver, a disseminated form of the disease, which occurs mainly 

n immunocompromised subjects, can involve any site along the 

astrointestinal tract [11] . Histologically, gastrointestinal histoplas- 

osis is characterized by inflammation, with diffuse lympho- 
951 
ytic infiltration in the lamina propria and accumulation of foamy 

istocytes containing the fungus [11] . PAS and Grocott-Gomori’s 

ethenamine silver stain can be used to identify the infectious 

gent ( Fig. 1 B). 

Schistosomiasis is caused by a parasitic flatworm (trematode) 

f the genus Schistosoma , endemic in many areas of Africa, Asia, 

atin America and the Middle East. The gastrointestinal infection, 

ue to Schistosoma monsoni, mainly affects the rectum and left 

olon and is characterized by eosinophil-rich granulomatous in- 

ammation [12] with submucosal thickening due to fibrosis and 

ymphoid hyperplasia [12] . These changes may lead to mucosal 

ranularity with a sandpaper-like appearance that at times leads 

o polyp formation, particularly in the colorectum [13] . Microgran- 

lomas containing the eggs of the trematode, at times calcified 

 Fig. 1 C), can be observed, particularly in the colorectum [13] . A 

AS stain can be used to detect the trematode in biopsies and sur- 

ical samples. 

Spirochetosis is an intestinal infection caused by spiral bacte- 

ia ( Spirochaete ) that are classified into three phylogenetic groups: 

pirochaetaceae, Leptospiraceae and Brachyspiraceae. The most 

ommon organisms causing intestinal disease are Brachyspiraa al- 

orgi and Serpulina pilosicoli [14] . The bacteria adhere to the mu- 

osal surface where they appear as luminal fringes [10] and typ- 

cally do not cause macroscopic mucosal alterations ( Fig. 1 D). Al- 

hough intestinal spirochetosis may be suspected in subjects with 

 long history of abdominal pain, diarrhea, rectal bleeding, nau- 

ea and weight loss, a diagnosis is made by histological examina- 

ion of biopsy samples stained with hematoxylin and eosin. PAS, 

iemsa and Warthin-Starry histochemical stains are used to con- 

rm the presence of the infectious agent on the surface of en- 

erocytes [15,16] . Antibodies against Treponema pallidum , another 

pirochaete bacterium, cross-react with other spirochete species, so 

an be used to confirm a diagnosis of spirochetosis [16] ( Fig. 1 E).

t present, the pathogenetic mechanisms of spirochetosis are un- 

nown, but the binding of spirochetes to cell membranes is an es- 

ential first step. The presence of many spirochetes colonizing the 

ntestinal mucosa forms a mechanical barrier, leading to malab- 

orption and diarrhea. Moreover, damage to colonic epithelial cells 

nd destruction of microvilli can increase the incidence of other 

athological conditions [17] . 

Clostridium difficile is a Gram-positive, anaerobic, spore- 

orming bacterium. It causes disease with symptoms that range 

rom mild to severe, including nosocomial diarrhea, antibiotic- 

ssociated colitis without pseudomembrane formation, pseu- 

omembranous colitis, and fulminant colitis with transmural dif- 

use inflammation and myonecrosis [16] . Pseudomembranous col- 

tis ( Fig. 1 F–G) is a severe Clostridium difficile infection [18] , with

hree histopathological patterns [19] : 

• Type 1 ( early lesions) presents focal epithelial necrosis, neu- 

trophilic infiltrates and edema; pseudomembranes are scattered 

and contain exudates that erupt from the ulcerated colonic mu- 

cosa to which they adhere. 

• Type 2 (late lesions) presents inflammation that extends deeper 

into the crypts and morphologically resembles ischemic injuries 

covered by flattened, regenerative epithelial cells. Cryptitis and 

crypt abscesses are detectable in biopsy or surgical samples. 

Typical "mushroom-shaped" pseudomembranes occur on the 

surface and contain fibrin, epithelial debris, inflammatory cells, 

erythrocytes, and mucus. 

• Type 3 shows complete mucosal necrosis that bulges into the 

lumen of the colon. Transmural colonic inflammation and scat- 

tered reactive post-necrotic glands are detected. 

Although the histological detection of morphological alterations 

f the colon is suggestive of Clostridium difficile infection, the di- 

gnosis requires the microbiological isolation of the organism and 
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Fig. 1. Non-IBD colitis, Infective Colitis: (A) Cluster of amebic trophozoite (arrows), H&E - X40. (B) Spores of Histoplasma capsulatum (arrow), Grocott - X40. (C) Eggs of 

trematode (Schistosoma) (arrow), H&E - X40. (D) Spirochaete adherent to the mucosal surface (arrow), H&E - X40, are highlighted by Anti-Treponema pallidum antibodies - 

X40 (E). (F - G) Histological features of Clostridium difficile colonic infection: type 1 and type 2 setting of disease, H&E - X20 and H&E - X10. (H) CMV infection with “owl 

eye” cell inclusion, H&E - X40 and IHC (I) with specific anti-CMV antibody - X40. (J) Granuloma with necrotic center observed in mycobacterium infection, H&E - 20X. (K) 

Mycobacteria are highlighted by Ziehl-Neelsen stain - X40. (L) Non-caseating granulomas with abscess and stellate necrosis observed in Yersiniosis, H&E - 10X. (M) Nematode 

of Strongyloides, H&E - X20 and H&E - X40 (arrows) (N). (O) Cryptosporidium in the lumen of the crypts (arrow), H&E - X40. 
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etection of the two bacterial toxins [20] . These are the most im- 

ortant elements for the differential diagnosis with other inflam- 

atory conditions that in many cases overlap in histological pre- 

entation, including ischemic colitis and severe IBD. Another fea- 

ure is the absence of basal plasmacytosis, which instead is typi- 

ally observed in UC and CD. Furthermore, detection of Clostridium 

ntigens and toxins is fundamental in cases in which the pseu- 

omembranes are not visible at endoscopic and histological exam- 

nations, in particular in patients using immunosuppressive agents 

21] . 

Escherichia coli causes epithelial and endothelial injury, lead- 

ng to hemorrhagic colitis and the formation of pseudomembranes. 

he right colon is the predominant site of involvement [12] . His- 

ological features include edema and hemorrhage with mucosal 

rosion, neutrophilic infiltration of the crypts, cryptitis, crypt ab- 

cesses and infiltration of the lamina propria. Endoscopic biop- 

ies show acute ischemic damage with lamina propria hyaliniza- 

ion, capillary microthrombi, crypt withering, pseudomembranes 

nd exudates [12] . 

Cytomegalovirus (CMV) infection occurs in both immunocom- 

romised and healthy persons and causes mucosal erosion or ul- 

eration [22] . The detection of typical "owl eye" eosinophilic, nu- 

lear inclusion bodies in endothelial, stromal, or epithelial cells is 

ritical for the histological diagnosis ( Fig. 1 H). CMV-infected cells 

an be detected using specific antibodies [22] ( Fig. 1 I). Reactivation 

f a CMV infection can occur in patients with severe UC, and in 

ome cases reflects the exacerbation of mucosal inflammation and 

dministration of immunosuppressant drugs [23] . In these cases, it 

s fundamental to know the history of the disease. 

Mycobacterium infection causes segmental disease mainly in- 

olving the ileocecal region and rectum, with the development 

f caseating granulomas surrounded by multinucleated giant cells 

24] (Figure J). Multiple, deep endoscopic biopsies of the ulcer 

ed and of its margins are necessary for the histological diagno- 

is. Mycobacterium can be identified using the Ziehl-Neelsen stain 

Figure K) or methods based on the polymerase chain reaction. 

Yersinia enterocolitica is a Gram-negative bacillus that causes 

 zoonotic disease called yersiniosis. The disease causes ileocolitis 
952 
ith a typical patchy distribution and a predilection for the ileum, 

ight colon, and appendix [25] . Histological features include mild 

o moderate inflammation and intramural non-caseating granulo- 

as often accompanied by abscesses and stellate necrosis with 

ymphoid aggregates [26] ( Fig. 1 L). 

Strongyloidiasis is an infection due to the nematode Strongy- 

oides stercoralis. It is more frequent in the small intestine, but the 

igratory larvae are capable of burrowing into the colonic mu- 

osa where they cause an autoinfection that mimics Crohn’s dis- 

ase. The disease is particularly frequent in immunosuppressed pa- 

ients. The parasites are usually located in the crypts but also in 

he lamina propria where they evoke an eosinophil-rich inflamma- 

ion [27] ( Fig. 1 M and 1 N). 

Cryptosporidium is a genus of the Coccidia family. Several 

pecies of Cryptosporidium can infect the small and large in- 

estines, causing a common opportunistic infection in patients 

ith AIDS, traveller’s diarrhea and IBD. Cryptosporidium is recog- 

ized as dots on the surface epithelium or within crypts, on tis- 

ue sections stained with hematoxylin-eosin, Giemsa or PAS stain 

28] [ Fig. 1 O]. 

. Microscopic colitis 

Microscopic colitis includes two chronic inflammatory condi- 

ions: collagenous colitis and lymphocytic colitis [29] . They are 

linically similar, with watery, non-bloody diarrhea and unremark- 

ble endoscopy. Collagenous colitis is histologically characterized 

y an amorphous, hyaline, eosinophilic collagenous band, 10 μm 

r thicker, immediately below the superficial epithelium and de- 

ectable with Masson’s trichrome stain [29] ( Fig. 2 A- 2 B). Lympho- 

ytic colitis is characterized by an increase in intraepithelial T lym- 

hocytes (more than 20 per 100 epithelial cells) within the surface 

pithelium and which maintain the normal CD3 CD8-positive sup- 

ressor T cell phenotype [29 , 30] ( Fig. 2 C- 2 D). 

Biopsies from the right side turn out to be more diagnostic of 

icroscopic colitis if compared to left side ones, especially for lym- 

hocytic colitis and diagnostic rate rise up if biopsies are placed 

n cellulose filters [31] . The European Microscopic Colitis Group 
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Fig. 2. Non-IBD colitis, Non-Infective Colitis: (A) Collagenous colitis: the typical subepithelial collagen band, H&E - X20, highlighted with Trichrome stain (B) - X20. (C) 

Lymphocytic colitis: increase in intraepithelial T lymphocytes, H&E - X40, evidenced by anti-CD3 antibodies - X40 (D). (E) Ischemic colitis: atrophy of the crypts in hyalinized 

stroma, H&E - X20. (F) Eosinophilic colitis: increased number of eosinophils in lamina propria, H&E - X40. (G) Autoimmune colitis: apoptotic bodies in hyperplastic crypts, 

H&E - X40. (H) Radiation colitis: reactive epithelium modifications and goblet cell depletion in the crypts, H&E - X20. 
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EMCG) stresses the importance of multiple biopsies from colon 

nd rectal sides both, in order to improve the diagnosis of mi- 

roscopic colitis and defines that four colon-to-rectal biopsies are 

ufficient to their diagnoses [31] , while other studies propose dif- 

erent cuts for the appropriate number of biopsies [32-35] . We as- 

ume that, the bioptic sampling indicated by the ECCO guidelines 

or IBD, that suggest at least two biopsies from each segment of 

he colon and rectum could be applied for the diagnosis of NON- 

BD colitis [36] . 

When tissue samples are correctly oriented, a diagnosis of mi- 

roscopic colitis can easily be made on sections stained routinely 

ith hematoxylin and eosin because the detection of the collage- 

ous band or the increased T lymphocytes are easily recognizable. 

he architecture of the crypts is usually preserved. The superficial 

pithelium may show regenerative changes, including vacuolation, 

attening and mucin depletion [37] . The lamina propria shows 

hronic inflammation varying from mild to severe [31] . 

Mild superficial damage, consisting in the detachment of super- 

cial epithelial cells from the subepithelial collagen, is observed in 

ome cases of collagenous colitis [38] . Although the thickened col- 

agenous band or increased intraepithelial lymphocytes are gener- 

lly observed in all ileocolonic mucosa samples from patients with 

icroscopic colitis, in some cases they are discontinuous or not 

learly visible [39] . As a matter of fact, in recent years, a variant of

icroscopic colitis, called incomplete microscopic colitis, has been 

escribed; this form lacks the typical subepithelial collagen band 

r increase in lymphocytes [40 , 41] . As a result, the diagnosis of

icroscopic colitis is complex, requiring experience and familiar- 

ty with its various forms. 

Finally, whenever histopathology is suggestive of microscopic 

olitis, pathologists should consider, as a possible etiology, a drug 

eaction. The presence of apoptotic bodies and eosinophilic granu- 

ocytes suggests drug-induced damage [42-44] . 

Serious complications are infrequently reported in patients with 

ollagenous colitis; spontaneous or post-colonoscopic perforation 

f the colon wall have been occasionally described [45] . Mecha- 

isms of rare spontaneous perforations in patients with collage- 

ous colitis remain unclear; it has been assumed that subepithelial 

ollagenous deposition reduces intestinal elasticity and extensibil- 

ty. Isolated cases of iatrogenic perforations in patients with col- 
953 
agenous colitis have been described and probably occurred sec- 

ndary to mechanical trauma or luminal insufflation causing linear 

ucosal tears that lead to rupture [46-47] . 

. Ischemic colitis 

Ischemic colitis causes a range of effects from mild to severe, 

rreversible injury [48] . It is more frequent in elderly patients with 

ascular disease or diabetes [49] . In these patients, colonic is- 

hemia can also be an adverse effect of chronic medication use 

r polypharmacy. Conversely, in younger subjects, ischemic colitis 

s more frequently caused by drug abuse [50-51] . Marathon run- 

ers may also develop ischemia of the large bowel [52] . Because 

schemic colitis can clinically mimic inflammatory conditions in- 

luding IBD and pseudomembranous colitis, as well as infectious 

iseases, its diagnosis requires careful histological examination and 

linical-pathological correlation [53] . 

The gross histological features of ischemic colitis are a hem- 

rrhagic, dark blue mucosa and a thin wall at high risk of per- 

oration. A sharp line of demarcation between the ischemic mu- 

osa and the adjacent regular mucosa can be observed in surgical 

pecimens. Ischemic damage that involves the mucosal layer can 

resent as an ulcerative pattern or transmural involvement and 

ay cause hemorrhagic enterocolitis, ischemic non-gangrenous 

olitis, or massive gangrenous colitis [54] . Histological findings 

ange from mild edema with vascular congestion or hemorrhage 

o coagulative necrosis and to small atrophic crypts lined by small, 

rregular cells with eosinophilic cytoplasm, dark nuclei and evident 

ucleoli in hyalinized stroma [53] ( Fig. 2 E). In the acute phase of 

schemic injury, it is possible to observe hemosiderin accumulation 

n the lamina propria, sometimes associated with microthrombi 

55] . Mild to moderate inflammation and fibrin deposition may be 

ound, mainly in the early stage [56] . longstanding ischemia can 

ead to perforation of the bowel wall, strictures, or scars from ex- 

berant, diffuse fibrosis. Ischemic vascular damage has many over- 

apping histological features with those of drug damage, but the 

atter condition also presents an inflammatory infiltrate rich in 

osinophilic granulocytes that is associated with the use of the 

ausative drug [1] . 
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A particularly severe form of ischemic colitis is necrotizing en- 

erocolitis. It occurs in newborns and infants [57] , and less fre- 

uently in adults and the elderly. Ulcers, pseudomembranes, gran- 

lation tissue and erythematous mucosa are observed diffusely in 

he surgical specimens. The disease is often complicated by bacte- 

ial or fungal superinfection. 

. Segmental colitis associated with diverticulosis 

Segmental colitis associated with diverticulosis (SCAD) is histo- 

ogically characterized by a transmucosal chronic inflammation as- 

ociated with crypt distortion, basal plasmacytosis or granulomas. 

owever, these features are exclusively distributed in the sigmoid 

ract with sparing of the rectal and distal colonic mucosa [58-59] . 

hus, for a correct diagnosis, it is fundamental to know the exact 

iopsy site and to compare the morphology of the sigma and rec- 

um in the differential diagnosis with IBD. SCAD subtypes with a 

C-like pattern have histological changes usually seen in UC, with 

asal plasmacytosis, goblet cell depletion, distortion of crypt archi- 

ecture, cryptitis, crypt abscesses, and crypt hemorrhage [60] . SCAD 

ubtypes with a CD-like pattern show granulomas and florid lym- 

hoid follicles in the deep lamina propria [60] . 

. Eosinophilic colitis 

Eosinophilic colitis is a chronic inflammatory condition charac- 

erized by an increase in eosinophilic granulocytes in the intersti- 

ium of the ileocolonic mucosa [61] . It has two forms. One form 

s associated with allergic reactions and is mainly observed in in- 

ants and children. The other form is secondary to parasitic infec- 

ions, drug use or systemic diseases such as vasculitis, autoimmune 

onnective tissue disease, hypereosinophilic syndrome, lymphoma, 

eukemia, allogenic bone marrow transplantation and IBD [61] . This 

orm of the disease is less frequent than the one in infants and is 

herefore less studied [61] . 

It is well established that, in healthy persons, eosinophils are 

ever seen in the left colon or rectum and only rarely seen in the 

ight colon; the maximum number of eosinophils in the right colon 

nder non-pathological conditions is 1–3 cells per high-power field 

for adults) and 50 cells per high-power field in children [62] . The 

resence of more than 40 cells per high-power field in at least two 

olonic segments is sufficient for a diagnosis of eosinophilic coli- 

is [63] . Sometimes eosinophils are distributed in the submucosa 

nd within the crypt epithelium ( Fig. 2 F). Crypt abscesses with 

osinophilic granulocytes and extensive degranulation are observed 

nfrequently. 

Most cases of eosinophilic colitis in adults are due to drug 

amage, including that induced by non-steroidal anti-inflammatory 

rugs (NSAIDs), antiplatelet agents, estrogen, and progesterone. In 

any cases, it is difficult to determine which drug caused the 

nflammatory damage to the intestinal mucosa. Colitis associated 

ith NSAIDs and ticlopidine is generally described as a nonspe- 

ific pattern that is difficult to distinguish from early UC or col- 

agenous colitis. A patient’s medical history regarding recent drug 

ntake helps the pathologist in making the diagnosis. The disap- 

earance of symptoms upon discontinuation of the drug confirms 

he diagnosis. 

. Autoimmune enterocolitis 

Autoimmune enterocolitis is a rare pathology characterized by 

evere, chronic diarrhea associated with mucosal inflammation and 

utoimmunity [64] . It affects both children and adults [65] . There 

re no specific endoscopic features, but alterations such as edema, 

yperemia, erosions, and ulceration of the mucosa with a typi- 

al mosaic appearance and “scalloping” have been described [66] . 
954 
 timely and accurate diagnosis is fundamental. The diagnosis is 

ased on a correlation between clinical information and histology 

67] . 

Histological alterations are found in the mucosa of the large in- 

estine and ileum, and morphologically overlap with those in the 

uodenum. Four histological patterns are recognized: I) active duo- 

enitis, II) celiac disease-like pattern, III) acute graft versus host- 

ike pattern, and IV) mixed form [64] . Apoptotic bodies are dif- 

usely detected in the crypt and superficial epithelium; crypt hy- 

erplasia or diffuse crypt atrophy is observed in ileocolonic biop- 

ies ( Fig. 2 G) In the mucosal interstitium, it is possible to observe

dema, hyperemia, and inflammation with increased eosinophilic 

ranulocytes [68] . Celiac disease-like pattern is characterized by 

illous atrophy with a diffuse increase in intraepithelial T (CD3 + ) 

ymphocytes ( > 25 per 100 enterocytes) and crypt hyperplasia. 

The histological diagnosis of autoimmune enterocolitis is 

ot always immediate. The differential diagnosis includes drug- 

ssociated colitis in which it is possible to recognize the infil- 

ration of eosinophilic granulocytes and the increase of apoptotic 

odies; the crypts can be damaged; they can be atrophic or have 

yperplastic-regenerative aspects. Therefore, it is necessary that 

he pathologist has received adequate information about the pa- 

ient’s immune status and use or abuse of drugs. [69-70] . 

. Drug-induced colitis 

The term "drug-induced colitis" includes all inflammations 

f the colonic mucosa caused by the use of drugs. Today, drug 

ntake is on the rise in all age groups: young patients with chronic 

iseases, including autoimmune and rheumatological diseases, 

re treated with various lines of anti-inflammatory therapies; 

ncological therapies and treatments for transplant recipients have 

ecome increasingly diversified with innovative drugs including 

iologics and immunomodulators. Elderly subjects, on the other 

and, often have multiple comorbidities and are consequently 

reated with drug cocktails [71-73] . Furthermore, some patients 

elf-medicate with exogenous substances that have evident irri- 

ative effects on the colon. The diagnosis of drug-induced colitis 

herefore requires many elements: knowledge of the patient’s age, 

he type and dose of drug taken, and any temporal relationships 

etween drug intake and the onset or remission of symptoms 

74-75] . The presence of these elements is important to avoid 

istakes that lead to a misdiagnosis of irritable bowel syndrome 

r unspecified colitis. 

0. Morphologically there are three patterns of drug-induced 

olitis 

1) UC-like pattern with diffuse inflammation and ulceration. 

NSAID-related ulcers are found mainly in the right colon and 

are more common in elderly patients [76] , while those asso- 

ciated with gold salts are responsible for limited damage to 

the rectum. 

2) CD-like pattern, either with granulomas (associated with the 

use of diclofenac, naproxen, clofazimine or etanercept [77] ) 

or without granulomas (in patients on immunosuppressive 

treatment or NSAIDs [78] ). 

3) A pattern similar to graft versus host disease, observed in 

patients taking mycophenolate [79] . 

Recently, the therapeutic antibody rituximab has been associ- 

ted with the onset of IBD and microscopic colitis [80-81] . 

Sodium polystyrene sulfonate (a treatment for hyperkalemia) 

nd cholestyramine (for hypercholesterolemia) can induce mild 

rritation of the mucous membranes or cause intestinal necro- 

is. Acid-fast stains show these drugs as brown crystals and pink 

paque crystals, respectively. [82-83] . 
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Pseudomelanosis (also called melanosis or pseudolipofuscinosis 

oli) is the result of long-term use or abuse of laxatives containing 

nthraquinones or cholagogues and of slimming preparations con- 

aining anthranoid substances [84-85] . The disease is caused by the 

ccumulation of macrophages in the lamina propria of the large 

owel but not in the small bowel. 

Some substances cause vascular damage. Cocaine causes in- 

estinal ischemia with deep damage of the bowel wall [86-87] . 

he combination of interleukin-2 and interferon mainly affects 

he ascending colon [88-89] . Methylprednisolone and azathioprine 

90] and ergot alkaloids [91] electively target the rectum and anal 

anal. Diuretics induce vascular damage in the mesenteric portion 

f the colon [92] . Finally, oral contraceptives can cause focal and 

egmental colitis with aphthous ulcers against a background of 

ormal mucosa and rectal sparing [93-94] . 

1. Radiation colitis 

Radiation therapy, often combined with chemotherapy, is one 

f the treatments for rectal, prostatic, and gynecological carcino- 

as and other malignancies [95] . A subset of these patients de- 

elops colitis as iatrogenic damage, which depends on the dose 

nd duration of therapy and on the patient’s radiosensitivity. Ra- 

iation colitis is subdivided into: acute injury due to the direct 

oxic effects of ionizing radiation, and chronic damage due to a de- 

ayed indirect effect on the bowel wall [96-97] . Histologically, the 

cute injury is reflected in transmucosal inflammation character- 

zed by edema and an increase in the lamina propria of inflam- 

atory cells, including eosinophils, lymphocytes, plasma cells, and 

istiocytes, surrounding slightly dilated glands distant from each 

ther. Crypts are coated with reactive epithelial cells and depleted 

n goblet cells, and sometimes exhibit bizarre nuclear atypia and 

poptotic bodies [97] ( Fig. 2 H). These features reflect reactive signs 

f restoration of the mucosa. Since radiotherapy and chemother- 

py are often combined, it is difficult to distinguish the type of 

amage from their cause [98] . Chronic radiation damage includes 

pithelial atrophy with short crypts and mucin depletion, telang- 

ectatic capillaries with thick, hyalinized walls, ischemic modifi- 

ations, and fibrotic stroma rich in activated fibroblasts and col- 

agen deposits [96] . Occasional platelet thrombi may be observed 

s well as Paneth metaplasia [96] . longstanding complications in- 

lude proctitis, hemorrhage, fistulas, abscesses, perforations, stric- 

ures, and even cancer [7] . 

2. Diversion colitis 

Diversion colitis typically occurs in segments of the colon that 

re diverted from the fecal stream subsequent to surgery for con- 

enital malformations, IBD or malignancies [99-100] . It affects the 

ysfunctional segment of the colon after colostomy or ileostomy, 

ith inflammation in the rectum and ileal pouch. The histological 

ndings include atrophy of the mucosa and regenerative hyperpla- 

ia of the epithelium [101] , mucin depletion and lymphoid follicu- 

ar hyperplasia [102] , and at times granuloma formation [101-103] . 

3. Conclusions 

Knowledge of the histological features of the main non-IBD col- 

tides is important for making correct histopathological diagnoses 

nd for distinguishing them from CD and UC. Since many of the 

on-IBD colitides overlap in morphological aspects, they can be 

ifficult to identify. A precise diagnosis is important because, for 

any of these diseases, specific clinical and therapeutic guidelines 

re available. Medical history, including a possible abuse of drugs, 

nd microbiologic analyses are essential accompaniments to the 

athological evaluation of histological samples. 
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