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Agenda

� When should a drug-induced injury be suspected?

� Examples of drug induced injury at different sites along the 

gastrointestinal tract

�Oesophagus

�Stomach

�Small and large bowel

� Take home messages



Parfitt & Driman. Hum Pathol 2007

� Entire gut may be 

affected by a drug-

induced injury

� Some drugs 

predominantly affect 

the upper GI tract 

(e.g. PPI, iron pill, 

olmesartan)

� Some drugs 

predominantly affect 

the lower GI tract 

(e.g. MMF, immune 

checkpoint inhibitors)



McCarthy et al. Histopathology 2015

� Drug-induced injury may mimic 

virtually any gastrointestinal 

disease 

� Chronic active colitis (DD IBD, 

diverticular colitis

� Small bowel intraepithelial 

lymphocytosis and villous 

atrophy (DD celiac disease)

� Large bowel intraepithelial 

lymphocytosis (DD microscopic

colitis)

� Ischaemia (DD vascular 

obstruction)

� Apoptotic excess (DD GvHD, 

autoimmune enteropathy)



McCarthy et al. Histopathology 2015

One specific drug may 

cause different patterns of 

injury (within the same 

organ and/or at different 

sites of involvement)



McCarthy et al. Histopathology 2015

One specific drug may 

affect different organs and 

may cause different 

patterns of injury (at 

different sites)

Consider a drug-induced injury in every 

case of (unclear) inflammatory (non-

neoplastic) lesion within the 

gastrointestinal tract!
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Noffsinger. Arch Pathol Lab Med 2009

Grin & Streutker. Arch Pathol Lab Med 2015

� Pills can become impacted in the distal esophagus or at the level of the 

midoesophagus by the aortic arch 

� Most commonly implicated are antibiotics (especially of the tetracycline 

family), nonsteroidal anti-inflammatories, bisphosphonates, slow-release 

potassium medications, and iron supplements

� Biopsies show acute inflammation and ulceration in a nonspecific pattern 

(often resulting in stricturing); if pill fragments are identified in the exsudate, 

this can aid in making a specific diagnosis

Pill oesophagitis
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Haig & Driman. Histopathology 2006

� Iron pill injury is 

typically erosive, but 

may also lead to iron 

deposits in not eroded 

mucosa

� Iron overload due to 

hemochromatosis 

and/or repeated blood 

transfusions is usually 

non-erosive (affecting 

stroma and/or 

epithelium/glands)



Haig & Driman. Histopathology 2006
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Hoda et al. Histopathology 2017

� Lanthanum carbonate is an oral phosphate 

binder used to treat hyperphosphatemia in 

patients with end stage renal disease

� The medication can deposit throughout the 

gastrointestinal tract mucosa, most 

commonly in the stomach but also in the 

small intestine and colon

� Lanthanum may become embedded in the 

mucosa following digestion by gastric acid; 

deposition may be detected years after 

cessation of therapy

� Aggregates of light brown to purple material 

in the mucosa, engulfed by epithelioid 

histiocytes (may be faintly positive on iron 

stain, von Kossa negative)



Shih et al. Am J Surg Pathol 2017

Oesophageal ulceration with 

vasculitis-like changes

Gastric erosion with fibrinoid capillary 

necrosis and endoluminal thrombosis
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NSAID damage in the (small and large) bowel

Higuchi et al. J Gastroenterol 2009

Circumscribed ulcers (often multifocal)

right colon (and ileum) > left colon



NSAID damage in the (small and large) bowel

Higuchi et al. J Gastroenterol 2009



Differentiation from ischaemic colitis

� Typically (but necessarily) older 

individuals affected (depending on the 

aetiology)

� Colon is the most common site within 

the gastrointestinal tract: right colon 

8%, transverse colon 15%, splenic 

flexure (23%, watershed area), 

descending colon 27%, sigmoid colon 

23%, rectum 4%

� Endoscopy: geographical distribution 

(redness, ulcers and/or 

pseudomembranes)



Rubio-Tapia et al. Mayo Clin Proc 2012



Association of sprue-like enteropathy and 

angiotensin receptor-1 antagonists (ARB)

� Main histological features

� Villous atrophy of varying extent in 98%

� Intraepithelial lymphocytosis in 65%

� Increased cell content within lamina propria

� A total of 73 case reports have been described so far that show evidence of 

ARB-associated enteropathy with villous atrophy and full recovery 3–12 

months after discontinuation of the sartan in question 

� Olmesartan (n=59), Telmisartan (n=4), Valsartan (n=3), Losartan (n=2), 

Candesartan (n=1), and Eprosartan (n=1)

Ianiro et al. Aliment Pharmacol Ther 2014

Wenzel & Datz. Wien Klin Wochenschr 2019



Scialom et al. Plos One 2015

Olmesartan induced enteropathy usually resolves after 

olmesartan interruption but in some patients 

immunosuppressive drugs may be necessary to achieve 

remission (these patients may show intestinal damage 

mimicking autoimmune enteropathy with increased apoptosis) 



Kayexalate (sodium

polystyrene sulfonate)

Bile acid sequestrants 

(cholestyramine)

Sevelamer

Swanson et al. Am J Surg Pathol 2013

Voltaggio et al. J Clin Pathol 2014



Parfitt et al. Am J Surg Pathol 2008

� MMF inhibits purine (guanosine) synthesis for 

DNA synthesis via the de novo pathway

� T cells depend on de novo guanine 

nucleotide synthesis to rapidly proliferate in 

response to antigenic challenge



28-year-old female with history of kidney 

transplantation (under corticosteroids and MMF)

� Crypt withering with 

dilatation and epithelial 

degeneration (e.g. flattening, 

eosinophilia, nuclear atypia) 

→ ischemic-like

� Apoptotic bodies → GvHD-

like

� Active inflammation and 

crypt distortion →

IBD/Crohn-like



DD ischaemic colitis

� Crypts appear withered or atrophic, may have marked regenerative atypia

� Lamina propria appears hyalinised or smudgy; stains blue on trichrome stain

� Little if any  inflammation, possibly mucosal hemorrhage and/or presence of 

hemosiderin-laden macrophages

Greenson. Diagnostic Gastrointestinal Pathology 2010



DD graft versus host disease (GvHD)

� Apoptosis is hallmark of GvHD, can totally denude the mucosa

� May have some eosinophils in damaged crypts (“apoptotic debris”)

� May end up with marked crypt distortion 

� Usually has paucity of lamina propria inflammation

Greenson. Diagnostic Gastrointestinal Pathology 2010



Drug-induced injury in oncological patients

� Antimetabolite chemotherapy induced colitis (5-FU, MTX)

� Crypt epithelial cells (small bowel > large bowel) demonstrate loss of nuclear polarity, 

pyknosis, and apoptosis → dilated crypts with nuclear debris, stromal hemorrhage

� Cave nuclear atypia (“monster nuclei”) mimicking dysplasia (degenerative cytoplasmic 

changes with eosinophilia/vacuolization, retained N/C ratio → do not stain Ki67/p53)

� Cellular effects associated with microtubule polymerization inhibitors

� Selective internal radiation therapy (SIRT) affecting the upper GIT

� The ever growing world of immune checkpoint inhibitors and more recent drug 

developments

� Neutropenic enterocolitis
Courtesy of Prof. Bence Kövari, Lee Moffitt Cancer Center, Tampa, USA

Methotrexate injury
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� Taxanes bind to microtubules, thereby 

promoting polymerization and inhibiting 

depolymerization

� Electron microscopy has shown this 

central core of polymerized microtubules 

surrounded by dispersed chromatin, 

resulting in a ‘‘ring’’ structure during 

metaphase (in the proliferative 

compartment of the respective 

epithelium)

� Pitfall: epithelial changes associated with 

taxanes can mimic high-grade dysplasia 

(HGD) → do not perform Ki67/p53 

immunostaining

Ott & Langner. Histopathology 2007

Daniels et al. Am J Surg Pathol 2008



Ipilimumab

Nivolumab

Pembrolizumab

Gastrointestinal injury associated with the 

intake of immune checkpoint inhibitors (ICI)

Michot et al. Eur J Cancer 2016

Khan & Gerber. Semin Cancer Biol 2020



Chen et al. Am J Surg Pathol 2017

Depending on duration of symptoms and timing of biopsy: 

chronic active colitis (with apoptosis)



50-year-old male with malignant melanoma under 

combined therapy with Ipilimumab/Nivolumab

Chronic active colitis with mild crypt architectural 

distortion and basal plasmacytosis



Chen et al. Am J Surg Pathol 2017



Adler et al. J Intern Med 2018

In conclusion, Ipi-AC has many overlapping features with 

ulcerative colitis but is a distinct pathologic entity with notable 

clinical and histopathological differences 



Gonzalez et al. Histopathology 2017



Karamchandani & Chetty, J Clin Pathol 2018



Sachak et al. Am J Surg Pathol 2015

Clinical Features

Chemotherapy within the last month (100%)

Gastrointestinal symptoms (100%)

Neutropenia (100%)

Positive imaging, most commonly thickened

caecum or right colon (97%)

Positive microbial studies (87%)

Fever (60%)

Sepsis (50%)



Sachak et al. Am J Surg Pathol 2015



Sachak et al. Am J Surg Pathol 2015



Microscopic colitis

� No or little crypt architectural distortion

� Diffuse (“transmucosal”) mononuclear inflammation 

in the lamina propria (lymphocytes and plasma cells)

� Lymphocytic colitis: increased surface intraepithelial 

lymphocytes (>20 per 100 epithelial cells)

� Collagenous colitis: thickening (>10 µm) of the 

subepithelial collagen band (most prominent in right  

colon, rectosigmoid may be normal)

� Surface epithelial injury (vacuolization, flattening, 

mucin depletion, detachment)

Langner et al. Histopathology 2015



Masclee et al. Am J Gastroenterol 2015



Verhaegh et al. Aliment Pharmacol Ther 2016



Take home messages

� Drug induced injury may be seen in all parts of the gastrointestinal tract and may 

show a variety of morphological patterns

� Many of these are unspecific (e.g. necrosis, ulceration), while others are suspicious 

(e.g. increased epithelial apoptosis)

� Few are diagnostic (crystal deposition, selective internal radiation therapy (SIRT) 

using Yttrium-90 microspheres)

� Clinical information is often lacking, but  clinicopathological interaction is crucial 

for accurate diagnosis

� Pathologists need to recognize patterns that are suggestive of drug induced injury, 

consider the respective drug, and should actively search for appropriate clinical 

information

� Clinicians should know about the pathologist’s diagnostic dilemma and provide 

information on drug use in all patients with GI inflammation
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