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Vomiting and Diarrhea  
in Immunocompromised Patients

Introduction
Patients who are immunosuppressed range from those with mild immuno-

compromise, such as elderly or diabetic patients, to those with immunodeficiency, 
including patients living with acquired immunodeficiency syndrome (AIDS), 
malignancy, or organ transplants. They may exhibit subtle or atypical presentations 
of gastrointestinal (GI) infection, as well as complications of their underlying disease 
processes or treatments. Emergency physicians (EPs) should maintain a high level 
of suspicion for life-threatening pathology and evaluate these patients using broad 
differentials. 

Infectious Causes of Vomiting and Diarrhea  
in Immunosuppressed Patients

In the general population, viral gastroenteritis causes 50% to 70% of acute infec-
tious vomiting and diarrhea. The most common viral etiologies are norovirus, 
rotavirus, and astrovirus.1 Early diagnostic closure due to the assumption that GI 
symptoms are caused by viral gastroenteritis is dangerous in all patients, since vomit-
ing and diarrhea can be harbingers of surgical emergencies or severe systemic ill-
ness.2 The evaluation of immunocompromised patients should be broad, considering 
bacterial, mycobacterial, parasitic, and severe viral infections. Table 1 outlines com-
mon GI infections in immunosuppressed patients. Although some pathogens are 
opportunistic infections mainly occurring in the severely immunosuppressed, others 
are common infections in the general population that may present with more severe 
symptoms or complications.1,3,4 In solid organ transplant patients, Clostridioides dif-
ficile, norovirus, and cytomegalovirus (CMV) are the most common causes of infec-
tious diarrhea.5 C. difficile also is the most common cause of infectious diarrhea in 
patients with human immunodeficiency virus (HIV).2

Acute diarrhea is defined as three or more loose stools per day for less than two 
weeks, while chronic diarrhea is present for four or more weeks. Severe acute diar-
rhea is defined as greater than six unformed stools per day.5 Infections of the small 
intestine produce copious watery stools, with associated gas, cramping, bloating, and 
nutritional deficits. Dysentery affects the large bowel, producing frequent, small, 
often mucoid or bloody, painful stools, with associated tenesmus and lower abdomi-
nal cramping.1,2 (See Table 1.)

Furthermore, certain symptoms accompanying diarrhea can be suggestive of spe-
cific pathogens. Fever and/or bloody diarrhea typically are associated with CMV, 
invasive bacterial pathogens (Campylobacter, Salmonella, Shigella), and Entamoeba his-
tolytica. Abdominal pain occurs in patients with the aforementioned invasive bacterial 
pathogens and C. difficile.4 When present together, fever, abdominal pain, and bloody 
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EXECUTIVE SUMMARY
 z Vomiting and diarrhea are frequent reasons for immunocom-

promised patients to seek emergency department care and 
can be harbingers of life-threatening disease. 

 z Immunosuppression increases the risk for serious infection 
and decreases inflammatory response, leading to atypical, 
delayed presentations.

 z Consider a broad differential diagnosis for the evaluation of 
even mild gastrointestinal symptoms, with increased diag-
nostic testing in the special populations highlighted in this 
review.

 z Many immunosuppressed patients presenting with vomiting 
and diarrhea will require hospitalization or prompt follow-up 
with their primary treatment team upon discharge.

diarrhea point to an invasive bacterial 
pathogen.1 Non-bloody, watery diarrhea 
generally is more reassuring and associated 
with non-CMV viral GI infections.1,5 

Immunocompromised patients are 
at risk for experiencing emergent surgi-
cal complications of acute GI infections. 
CMV is a well-known cause of appen-
dicitis in this population.2 Acalculous 
cholecystitis commonly presents with 
abdominal pain, vomiting, and diarrhea, 
occurring concurrently with Listeria, 
CMV, Cryptosporidium, and microsporidia 
infections.6 Toxic megacolon that does not 
respond rapidly to medical therapy also is 
a surgical emergency because of the risk of 
perforation.2 This is commonly associated 
with C. difficile infection; however, it also 
can be caused by Salmonella, Campylobacter, 
E. histolytica, and CMV.1,2 Invasive disease 
without evidence of toxic megacolon, due 
to Salmonella or E. histolytica, can cause 
ulceration resulting in perforation and 
peritonitis. CMV is unique in causing a 
vasculitis leading to ischemia and pos-
sible perforation.1 Furthermore, adhesions 
due to abdominal tuberculosis can cause 
obstruction with or without perforation.3 

HIV 

HIV and GI Infections

In people living with HIV (PLWH), 
50% to 60% of diarrhea has an identified 
infectious source.2 The CD4 count, or even 
the absolute lymphocyte count, can help 
with the diagnosis. (See Table 2.) 

In relatively immunocompetent PLWH 
(CD4 count greater than 200 cells/mm3), 
viral gastroenteritis and medication side 
effects are the most common etiologies of 
GI symptoms. In this population, acute 
vomiting and diarrhea often are self-lim-
ited. Conversely, in cases of severe immu-
nosuppression (CD4 counts less than 200 
cells/mm3), diarrhea is an independent 
predictor of death.1

Acute HIV Infection
Acute retroviral syndrome (ARS) is 

a symptomatic manifestation of acute 
HIV, occurring approximately one to four 
weeks after infection in 40% to 90% of 
exposed individuals.7,8 Typically, ARS is 
an influenza-like illness, presenting with 
vomiting and/or diarrhea, fever, malaise, 
lymphadenopathy, and rash.7-11 During 
acute infection, HIV affects the GI lym-
phoreticular system,  resulting in a 30% to 
70% frequency of nausea/vomiting and/or 
diarrhea.7,9,12,13  In a recent study of HIV 
screening in the emergency department 
(ED), 67% of patients diagnosed with 
acute HIV endorsed GI symptoms, with 
54% experiencing nausea/vomiting and 
27% experiencing diarrhea. Twenty-two 
percent of these patients presented with 
chief complaints suggestive of GI disease.10

Generally, the nonspecific symptoms 
of ARS make diagnosis challenging.7 
Although ARS is self-limited and resolves 
within one to three weeks, there are sig-
nificant benefits to diagnosing this and 
initiating treatment for acute HIV. For 
the individual, early antiretroviral therapy 
(ART) decreases the severity of ARS 
symptoms, limits viral reservoirs, sup-
presses chronic inflammation, and slows 
disease progression. Overall, early ART 
halts the decline in CD4 count and slows 
the progression to AIDS. The public 
health benefits also are significant, decreas-
ing the risk of HIV transmission during 
this especially infectious early stage of dis-
ease.9-11 Up to 50% of new HIV infections 
are due to transmission during acute HIV 
infection. Studies have shown that up to 
1% of at-risk individuals presenting to the 
ED with a viral syndrome test positive.11

Noninfectious Diarrhea

Noninfectious diarrhea is extremely 
common in PLWH even if the virus is 
well-controlled. Estimates of prevalence 
range from 39% to 60%.6,7 It can lead to 

nutritional deficiency, weight loss, poor 
quality of life, and decreased adherence to 
ART regimens.7 The two primary causes 
are antiretroviral medication side effects 
and HIV enteropathy.6 Pancreatic insuf-
ficiency and HIV-associated malignancy 
are less frequent but also are implicated as 
causes of diarrhea in PLWH.12,13

Antiretroviral Drugs. Diarrhea is one 
of the most common side effects of all 
classes of ART. EPs should assess for a 
temporal association between medica-
tion initiation and the onset of diarrhea.1 
In one study, 63% of PLWH on ART 
reported diarrhea.14 This diarrhea, with or 
without associated vomiting, can be severe 
enough to cause dehydration or even 
hemodynamic instability.15 It is reported 
to be the adverse effect most likely to 
cause patients to switch or discontinue 
their ART.12 Protease inhibitors (PIs) are 
more likely than other classes of ART to 
cause diarrhea, as well as nausea, gastric 
discomfort, and bloating.13,16 Ritonavir is 
the most common culprit, causing diarrhea 
in 15% to 68% of patients.1 Enfuvirtide, 
a fusion inhibitor, also causes diarrhea 
in approximately one-third of patients. 
Currently, many PLWH are treated with 
multidrug combination medications, with 
overall rates of diarrhea at approximately 
10%.13 Diarrhea as a side effect of ART 
often is self-limited, improving after four 
to six weeks of treatment.6,17 Prescribing 
antibiotics in conjunction with ART 
increases the risk of diarrhea because 
of the increased risk of C. difficile and 
proliferation of Gram-negative enteric 
bacteria, which cause chronic diarrhea and 
malabsorption.1,14

AIDS Enteropathy. AIDS enteropa-
thy is due to direct infection of the GI 
mucosa and gut associated lymphoid tissue 
(GALT). AIDS enteropathy is character-
ized by chronic diarrhea without an identi-
fiable infectious pathogen.16 Following  
 Continued on page 221
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Table 1. Common Gastrointestinal Pathogens in Immunosuppressed Patients

Pathogen Associations Clinical Presentation Emergent Complications

Bacteria

Salmonella • Transmission:
 - Foodborne (poultry, meat, 

eggs, milk)
 - Pet turtles and lizards
 - Anal sexual contact

• Peak incidence: summer and fall 
• Epidemic outbreaks 

• Infection: small intestine, rarely 
colon/dysentery  

• Duration: acute to chronic 
• Nausea/vomiting 
• Abdominal pain mimicking 

appendicitis 
• Rarely bloody bowel movements 

(BMs)
• Systemic: fever, body aches, neck 

stiffness

• Salmonellosis (invasive) 
• Intestinal microabscesses 
• Toxic megacolon
• Bacteremia 
• Twenty percent to 40% infections 

in immunosuppressed
• Sepsis 
• Pyelonephritis 
• Intra-abdominal abscess
• Osteomyelitis
• Septic arthritis 
• Aortitis and/or mycotic 

aneurysms

Campylobacter • Transmission
 - Foodborne (undercooked 

poultry)
 - Anal sexual contact
 - Dogs, cats, and birds

• Most common cause bacterial 
diarrhea in United States

• Peak incidence: late summer and 
fall 

• Endemic to South Asia

• Infection: large bowel (ileocolitis)
• Duration: typically one week, but 

can become persistent 
• Can cause > 15 BMs/day
• Watery or hemorrhagic BMs 

(50% gross or occult blood) 
• Fever 
• Abdominal pain 
• Nausea 
• Malaise  

• Appendicitis 
• Mesenteric adenitis 
• Toxic megacolon
• Pseudomembranous colitis 
• Cholecystitis 
• Spontaneous bacterial peritonitis 

(patients w/liver disease)
• Hemolytic anemia
• Carditis 
• Encephalopathy 
• Guillain-Barré syndrome 

Shigella • Transmission
 - Person-person
 - Anal sexual contact
 - Contaminated food and 

water
• Endemic outbreaks in institutions 
• MSM increased risk
• HIV is an independent risk factor

• Infection: large bowel
• Duration: few days to one week
• Severe disease > 100 BMs/day
• Initial – fever, fatigue, anorexia, 

malaise, watery diarrhea
• Progresses to severe dysentery 

with fever

• GI hemorrhage due to mucosal 
damage

• Hemolytic uremic syndrome 
(HUS)

• Bacteremia 
• Seizures
• Encephalopathy 
• Reactive arthritis 

Clostridioides difficile • Transmission:
 - Disruption of normal 

colonic flora by antibiotics
 - Nosocomial
 - Spontaneous in 

immunocompromised
• Increased risk with longer 

duration, higher dose, or multiple 
antibiotics 

• Commonly occurs with 
clindamycin, cephalosporins, 
amoxicillin, fluoroquinolones 

• Infection: large bowel 
• Duration: chronic 
• Watery progressing to bloody 

diarrhea
• Fever
• Abdominal cramping 
• Significant leukocytosis
• Can present as acute abdomen

• Sepsis 
• Toxic megacolon 

Mycobacterium

Mycobacterium 
avium complex 
(MAC)

• Common opportunistic 
infection in moderately severe 
immunosuppression (CD4  
< 100 cells/mm3)

• Found throughout environment; 
infection after inhalation or 
ingestion

• Infection: small intestine
• Duration: chronic 
• Severe abdominal pain
• Fever 
• Night sweats 
• Weight loss 
• Hepatomegaly

• Anemia 
• Hepatitis

                                              (continued)
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Table 1. Common Gastrointestinal Pathogens in Immunosuppressed Patients (continued)

Pathogen Associations Clinical Presentation Emergent Complications

Mycobacterium (continued)

Abdominal 
tuberculosis

• Common in less severe 
immunosuppression (CD4  
200-500 cells/mm3)

• Increasing frequency in 
developed countries 

• 85% have no pulmonary 
involvement 

• Infection: small intestine (90% 
ileocecal) 

• Duration: chronic 
• Abdominal pain, often right lower 

quadrant 
• Chronic diarrhea 
• Fevers 
• Right lower quadrant mass

• Wet form – ascites
• Dry form – adhesions and 

possible obstruction 

Parasites

Giardia • Transmission:
 - Contaminated water
 - Person-person
 - Anal sexual contact

• One of the most common causes 
of chronic diarrhea in United 
States

• Outbreak in group settings 

• Infection: small intestine 
• Duration: chronic 
• Watery diarrhea, often with mucus
• Abdominal pain and cramping
• Significant, malodorous flatulence 
• Weight loss
• Steatorrhea 

Cyclospora • Transmission:
 - Contaminated food and 

water
 - Travel to endemic areas

• Infection: large bowel
• Duration: chronic 
• Watery relapsing diarrhea
• One day prodrome of malaise and 

fever
• Abdominal cramping
• Nausea 
• Muscle aches 

Entamoeba 
histolytica 
(amebic colitis; 
amoebiasis;
amebic dysentery) 

• Transmission:
 - Contaminated food and 

water
 - Anal sexual contact
 - Travel/immigration from 

endemic areas (India, 
Africa, South and Central 
America)

• MSM
• Commercial sex workers
• HIV increases risk of invasive 

disease 

• Infection: large bowel
• Duration: chronic
• Severe bloody diarrhea 
• Fever 

• Ulceration 
• Perforation and peritonitis
• Liver abscess 
• Toxic megacolon 

Cryptosporidium • Transmission:
 - Contaminated water
 - Person-person 
 - Anal sexual contact
 - Livestock

• One of the most common causes 
of chronic diarrhea in United 
States

• Outbreak in group settings

• Infection: small intestine
• Duration: chronic
• Nausea/vomiting
• Cramping/abdominal pain 
• Afebrile 
• Fatigue 
• Flatulence

• Severe immunosuppression:
 - Electrolyte imbalance
 - Acidosis 

• Acalculous cholecystitis
• Malabsorption

Microsporidium • Transmission:
 - Unclear, possibly 

asymptomatic carrier 
state with symptomatic 
infection occurring with 
immunosuppression

• Infection: small intestine 
• Malabsorption

• Acalculous cholecystitis

                                     (continued)
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initial infection, continued HIV infection 
of the GI tract damages the intestinal 
mucosa, impairing absorption, decreasing 
the intestinal epithelial barrier function, 
and leading to translation of microbes to 
the systemic circulation. The associated 
immune system activation perpetuates 
chronic inflammation and directly dam-
ages the autonomic nerves that control 
GI motility, contributing to diarrhea.14,18,19 
The effects of HIV infection on the GI 
tract are most prominent in those with 
untreated HIV, particularly those with a 
CD4 count less than 100 cells/mm3 or late 
infection.1 However, up to 30% of PLWH 
on effective ART develop enteropathy, 
especially as they age.16,18

Pancreatitis and Pancreatic 
Insufficiency. Fat malabsorption related 
to pancreatic insufficiency often is over-
looked as a cause of chronic diarrhea, 
bloating, and weight loss in HIV patients. 
Studies have found that pancreatic insuf-
ficiency affects nearly 50% of PLWH.12,16 
This may be related to chronic pancre-
atitis resulting from infection, specifically 
CMV and Mycobacterium avium complex 
(MAC). A recent study also linked pan-
creatic insufficiency to coinfection with 
hepatitis C virus (HCV) in PLWH, 
suggesting that this may be due to direct 
infection of pancreatic tissue with HCV, or 

interferon-alpha treatment.20 Tumor inva-
sion by malignancies, discussed later, also 
can lead to pancreatic tissue destruction 
and insufficiency.19 Didanosine tradition-
ally has been thought to cause pancreatitis; 
recent studies have not supported this evi-
dence.20 Additionally, PIs and nucleoside 
reverse transcriptase inhibitors (NRTIs) 
can cause significant hypertriglyceridemia 
leading to pancreatitis.16,17,19 Pentamidine 
and trimethoprim/sulfamethoxazole, used 
for Pneumocystis jiroveci pneumonia (PJP) 
prophylaxis and treatment, also are known 
to cause pancreatitis.19,16 Pancreatitis 
caused by any of these etiologies should be 
considered in the differential diagnosis for 
a PLWH presenting with vomiting and 
epigastric pain. 

HIV-Associated Malignancies. 
Approximately one-third of PLWH will 
die from cancer.14,21 Kaposi’s sarcoma 
(KS) and non-Hodgkin’s lymphoma, 
AIDS-defining cancers affecting the GI 
tract, are most common in untreated HIV. 
However, even in the age of ART, these 
malignancies account for 15% of deaths 
in PLWH in the United States. KS most 
commonly occurs in patients with CD4 
counts less than 350 cells/μL3.22,23 Patients 
with GI KS also have cutaneous lesions, 
which are well demarcated, violaceous, 
and papular or nodular. Although GI 

symptoms occur in a minority of patients, 
they include nausea, vomiting, diarrhea, 
and abdominal pain. Primary non-
Hodgkin’s lymphoma of the small bowel 
is uncommon; however, 50% of patients 
diagnosed are HIV-infected, typically with 
CD4 counts less than 200 cells/μL3. It 
usually involves the terminal ileum and can 
cause diarrhea, obstruction, and ascites.22 
Age and duration of time living with HIV 
are the most significant risk factors for 
non-HIV-related malignancy.21 

Noninfectious Diarrhea Treatment. 
Noninfectious diarrhea in PLWH is 
a common and bothersome symptom. 
Nonpharmacologic treatments include 
dietary modification, focusing on low-
fat, low insoluble fiber regimens that are 
caffeine-free and high in complex carbo-
hydrates (for example, toast, rice, noodles, 
oats).1,2,8 PLWH may benefit from a 
lactose-free diet since lactose intolerance 
is frequent.8 Bulking agents, such as psyl-
lium and oat bran, are useful. Although 
evidence is scarce to support using bis-
muth subsalicylate in PLWH, it is highly 
effective for traveler’s diarrhea and does 
not interact with ART. Loperamide has 
the best evidence of effectiveness; however, 
it has significant interactions with ART. 
Crofelemer, a botanical agent that blocks 
chloride secretion, is specifically used for 

Table 1. Common Gastrointestinal Pathogens in Immunosuppressed  Patients (continued)

Pathogen Associations Clinical Presentation Emergent Complications

Viruses

Cytomegalovirus 
(CMV)

• Common opportunistic infection 
• Exclusively in severe 

immunosuppression 
• Odynophagia (CMV esophagitis)
• Visual field defects (CMV retinitis) 

• Infection: large bowel
• Duration: chronic 
• Vasculitis leading to ischemia and 

ulceration 
• Abdominal pain 
• Anorexia 
• Fever 
• Weight loss  
• Hematochezia

• Gastrointestinal hemorrhage
• Intestinal perforation 
• Toxic megacolon
• Appendicitis 
• Hepatitis 
• Acalculous cholecystitis 
• Pancreatitis

US: ultrasound; MSM: men who have sex with men; HUS: hemolytic uremic syndrome; anal sexual contact: anal-genital, oral-anal, or 
digital-anal contact

Sources: Chin RL, Frazee BW, Coralic Z, editors. Emergency Management of Infectious Diseases. Cambridge University Press; 2018; Kaplan JE, Benson 
C, Holmes KK, et al. Guidelines for prevention and treatment of opportunistic infections in HIV-infected adults and adolescents: Recommendations 
from Centers for Disease Control and Prevention (CDC), the National Institutes of Health, and the HIV Medicine Association of the Infectious Diseases 
Society of America. MMWR Recomm Rep 2009;58:1-207; Shane AL, Mody RK, Crump JA, et al. 2017 Infectious Diseases Society of America clinical practice 
guidelines for the diagnosis and management of infectious diarrhea. Clin Infect Dis 2017;65:e45-e80; Mathai SK. The Gastrointestinal Tract and HIV. Practical 
Gastroenterol 2016 May 31:100; Spencer SP, Power N. The acute abdomen in the immunocompromised host. Cancer Imaging 2008;8:93; Chen EH, Mills AM. 
Abdominal pain in special populations. Emerg Med Clin North Am 2011;29:449-458; McKean J, Ronan-Bentle S. Abdominal pain in the immunocompromised 
patient — human immunodeficiency virus, transplant, cancer. Emerg Med Clin North Am 2016;34:377-386; Logan C, Beadsworth MB, Beeching NJ. HIV and 
diarrhoea: What is new? Curr Opin Infect Dis 2016;29:486-494; Gale AR, Wilson M. Diarrhea: Initial evaluation and treatment in the emergency department. 
Emerg Med Clin North Am 2016;34:293-308.
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chronic diarrhea in PLWH on ART. 
Octreotide injections also have been found 
to decrease dehydration and malnutrition 
in severe chronic diarrhea, although they 
are not generally prescribed in the ED. 
Probiotics are ineffective in addressing 
noninfectious diarrhea in PLWH. 

Metabolic Side Effects of ART

Older NRTIs are known to cause lactic 
acidosis through their inhibition of oxida-
tive phosphorylation, therefore increasing 
anaerobic metabolism. This is less com-
mon with newer ART.6,15 The integrase 
inhibitor dolutegravir causes lactic acidosis 
when given concurrently with metformin 
through decreased metformin excretion.24 
Symptoms of lactic acidosis can be vague, 
while the consequences of a missed diag-
nosis are severe. Nausea, vomiting, and 
abdominal pain are prominent, accompa-
nied by fatigue and dyspnea. When severe, 
lactic acidosis can lead to altered mental 
status, seizures, arrhythmias, and heart 
failure.24 Another metabolic side effect of 
ART, insulin resistance is precipitated by 
PIs and can be acute, presenting as dia-
betic ketoacidosis or hyperglycemic hyper-
osmolar state, with symptoms of nausea, 
vomiting, and abdominal pain.16 

Organ Transplant
Post-transplant patients present a 

dynamic challenge for EPs. The infections 
and complications that may cause GI 
symptoms vary by time since transplanta-
tion and degree of immunosuppression. 
In one study, infection (36%) and GI/
genitourinary (GU) pathology (20%) were 

the most common ED diagnoses in solid 
organ transplant (SOT) patients, regard-
less of the time elapsed since surgery.25 
Post-transplant ED patients presenting 
with GI symptoms should be evaluated for 
infection, surgical complications, drug tox-
icity, and organ rejection.26 Even mild GI 
symptoms warrant thorough evaluation in 
this population, especially in patients with 
intra-abdominal transplants.15 

Infectious Disease  
in Post-Transplant Patients

Infections in post-transplant patients 
can be due to surgical complications in 
the case of SOT, chemotherapy in hema-
topoietic stem cell transplant (HCT), and 
immunosuppression in both groups. The 
risk of infection is greatest in the first year 
following transplant.6 The time since the 
transplant as well as the type of transplant 
can help to narrow the differential. (See 
Table 3.) The majority of clinically impor-
tant infections in SOT patients occur 
within the first 180 days post-transplant. 
They can lead to sepsis and high rates of 
mortality, as well as contribute to acute 
and chronic organ rejection. Estimates 
of severe sepsis in SOT range from 20% 
to 60%, and associated mortality ranges 
from 5% to 40%.26 HCT patients are even 
more susceptible to severe infection. In one 
study, 93% of HCT patients developed 
infection within 30 days following trans-
plant and more than half of this group had 
bacteremia.27

In the post-transplant population, 
a lack of infectious symptoms should 
not dissuade an EP from pursuing an 

infectious workup, since immunomodula-
tion can lead to mild or atypical presenta-
tions.6,26 EPs should look for sepsis in the 
SOT population, even in the absence of 
fever, leukocytosis, and the classic sys-
temic inflammatory response criteria.26 
Immunosuppressed patients who are 
seropositive for CMV, hepatitis C, and 
Epstein-Barr virus (EBV) are more sus-
ceptible to infection.6 

The timeline of immunosuppression and 
infection risk following HCT is largely 
similar to that of SOT. However, the initial 
post-transplant phase is more variable 
based on the individual patient’s time to 
immune reconstitution. Immune constitu-
tion typically occurs several months to 
more than a year after HCT. Diarrhea 
is very common due to mucosal injury 
following pre-transplant chemotherapy 
and radiation; however, EPs also should 
consider neutropenic enterocolitis, which 
is discussed further later.28 Following 
engraftment, the post-HCT trajectory is 
similar to that of SOT. In the early post-
engraftment phase, typically 30-100 days 
post-transplant, immunosuppression is 
maintained at high levels, and opportu-
nistic infections are common. In the late 
post-engraftment phase, immunosuppres-
sion is weaned to maintenance levels.29

In addition to the typical considerations 
of nosocomial, opportunistic, and  
community-acquired infections, there 
is the risk of donor-derived infections. 
In these cases, post-transplant patients 
present with infections for which they 
do not have common risk factors. 
Concerns for transmission are highest in 
“latent’”organisms, such as viruses (HIV, 
CMV, Epstein-Barr virus, and hepatitis 
B and C), parasites (Toxoplasma gondii, 
Trypanosoma cruzi), bacteria (mycobacteria, 
specifically tuberculosis and syphilis), and 
fungi (Aspergillus, endemic mycoses).30 
These same organisms can be reactivated 
in the setting of immunosuppression in 
the post-transplant patient.

CMV is the most common viral infec-
tion following both SOT and HCT.29,31 
It affects 15% to 55% of SOT recipients 
and is commonly donor-derived.31 Patients 
who were seronegative for CMV prior to 
transplantation and receive an organ from 
a seropositive donor are at the greatest risk 
of severe symptomatic CMV infection.32 
Many CMV infections are asymptom-
atic; however, GI symptoms are the most 

Table 2. Association Between Common Gastrointestinal 
Pathogens in HIV and CD4 Count
CD4 Count  
> 200 cells/mm3

CD4 Count  
50-200 cells/mm3

CD4 Count  
< 50 cells/mm3 

• Viral gastroenteritis 
(norovirus*) 

• Self-limited/ 
noninvasive bacterial 
gastroenteritis (Salmonella, 
Shigella, Campylobacter*) 

• Clostridioides difficile 
• Giardia 
• Entamoeba histolytica 
• Tuberculosis 

• All of the preceding 
• Salmonella (invasive 

and/or systemic)
• Bacterial enteritis 

(invasive)
• Cryptosporidium (CD4  

< 100 cells/mm3)
• Microsporidium (CD4  

< 100 cells/mm3)

• All of the preceding 
• Mycobacterium avium 

complex
• Cryptococcus 
• Cytomegalovirus

*Common pathogens in human immunodeficiency virus 

Sources: Chin RL, Frazee BW, Coralic Z, editors. Emergency Management of Infectious Diseases. 
Cambridge University Press; 2018; Cello JP, Day LW. Idiopathic AIDS enteropathy and treatment of 
gastrointestinal opportunistic pathogens. Gastroenterology 2009;136:1952-1965.
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common manifestation.5 CMV infection 
leading to GI bleeding or perforation 
should be considered in SOT presenting 
with unexplained hypotension or anemia.31 
CMV infection can lead to transplanted 
organ rejection and increased risk of 
developing other opportunistic infections.5 
Most patients are on CMV prophylaxis 
with ganciclovir or valganciclovir for at 
least the first six months post-transplant.33 
However, delayed-onset CMV can occur, 
commonly within three to six months of 
discontinuation of prophylaxis.32

The prevalence of diarrhea is estimated 
to be 20% to 50% post-transplant, with 
some reports as high as 80% in post-HCT. 
Diarrhea can be severe and life- 
threatening, resulting in medication toxic-
ity, electrolyte derangements, transplanted 
organ rejection, and severe dehydration.5,34 
EPs should consider infection and organ 
rejection in all post-transplant patients 
presenting with diarrhea.31 Norovirus, 
typically benign and self-limited in the 

general population, can cause significant 
disease in post-transplant patients, includ-
ing acute renal failure, bacteremia, perito-
nitis, and death.5,31 In one study, 55% of 
SOT patients presenting with norovirus 
required hospitalization and 27% required 
ICU-level care.31 Another study noted 
that 94% of post-transplant patients devel-
oped chronic diarrhea from norovirus.5 
C. difficile is the most common bacterial 
infection in the post-transplant popula-
tion, with an incidence of approximately 
2% to 30%, often with severe disease.5,29 
Microsporidium also should be considered 
as a cause of diarrhea in these patients.33 

GU problems can present as GI symp-
toms post-transplant. Patients should be 
evaluated for urinary tract infections, and 
those with renal transplants should be 
evaluated for anostomotic leaks.29,31 

A stepwise approach to the diagnosis of 
infectious diarrhea in SOT patients is rec-
ommended. Initial diagnostics include C. 
difficile PCR, CMV blood PCR/NAT, and 

stool bacterial culture or PCR for a broad 
range of enteric pathogens. If no diagnosis 
is found and diarrhea continues, stool test-
ing for viral PRC, ova, parasites, Giardia, 
and Cryptosporidium is recommended. 
Consultation with the patient’s transplant 
team at the time of the visit or as a follow-
up is indicated.5 

Transplant Rejection

Rejection is common, occurring within 
six weeks post-transplant in 64% of liver 
transplants. Rejection should be considered 
when evaluating post-transplant patients 
with fever and malaise. Renal transplant 
rejection can cause abdominal symptoms, 
the most prominent being pain at the graft 
site. Patients may have nausea, vomiting, 
and electrolyte abnormalities associated 
with a rapid decline in renal function. ED 
diagnostics focus on renal ultrasound (US), 
which may demonstrate increased graft 
size, a loss of definition of the corticome-
dullary junctions, and increased vascular 
resistance. Liver transplant failure can 
cause prominent GI symptoms along with 
hepatosplenomegaly and ascites. Similarly, 
US is the most useful ED diagnostic test, 
typically demonstrating a focal necrotic 
lesion or vascular abnormality. If diag-
nosed, urgently consult with the transplant 
team.35

Surgical Emergencies  
in the Post-Transplant Patient

Many SOTs involve abdominal surger-
ies, leaving post-transplant patients vulner-
able to typical postsurgical complications. 
Transplanted organs lack innervation, 
making abdominal pain a less reliable 
symptom of a surgical emergency in this 
population. In the early post-surgical 
period (less than one month), surgical site 
infections, anastomotic leaks, or strictures 
are typical causes of GI symptoms.6,15 
Common causes of GI symptoms, such as 
appendicitis and diverticulitis, occur as well 
and may present atypically.

Following liver transplantation, acute 
peritonitis or abdominal abscess can 
present with GI symptoms. These com-
plications are most common in the early 
post-transplant period.26 

In pancreatic transplant patients, pan-
creatitis due to reperfusion injury is com-
mon immediately postoperatively, but 
pancreatitis also presents as a more delayed 
complication. Acute graft pancreatitis is 

Table 3. Etiologies of Gastrointestinal Symptoms Based 
on Degree of Immunosuppression and Post-Transplant 
Phase in SOT Patients
Early phase (< 1 month): Low-dose immunosuppression; postsurgical 
complications and healthcare-associated infections 
• Surgical site infections: cellulitis, intraabdominal abscess, sepsis related to anastomotic 

leaks
• Healthcare-associated infections – urinary tract infections, bacteremia,  

Clostridioides difficile
• Resistant organisms: methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-

resistant enterococci (VRE), Candida
• Donor-derived infections: bacterial (MRSA, VRE, tuberculosis), viral (cytomegalovirus 

[CMV], Epstein-Barr virus [EBV]), Toxoplasma gondii, Aspergillus, endemic mycosis
• Transplant rejection 
Intermediate phase (1-6 months): High-dose immunosuppression; 
opportunistic infections 
• Opportunistic infections 
• Reactivation of viral infections (CMV, herpes zoster virus, herpes simplex virus, EBV) 
• Fungal intraabdominal abscesses/peritonitis (Candida) 
• Listeria
• Tuberculosis
• Kaposi sarcoma
Last phase (> 6 months): Maintenance immunosuppression (level varies); 
community-acquired infections and chronic rejection
• Community-acquired infections
• Chronic viral infections leading to transplant rejection
• Post-transplant lymphoproliferative disorder

Information from: Zhong D, Liang SY. Approach to transplant infectious diseases in the emergency 
department. Emerg Med Clin North Am 2018;36:811-822; Chen EH, Mills AM. Abdominal pain 
in special populations. Emerg Med Clin North Am 2011;29:449-458; McKean J, Ronan-Bentle S. 
Abdominal pain in the immunocompromised patient — human immunodeficiency virus, transplant, 
cancer. Emerg Med Clin North Am 2016;34:377-386; Long B, Koyfman A. The emergency medicine 
approach to transplant complications. Am J Emerg Med 2016;34:2200-2208.
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most prominent in the first three months 
following transplant. Typically, this is due 
to vascular thrombosis of the graft (60% 
to 70%), but it also can result from inflam-
mation or infection.6 Pancreatitis also 
is common in renal and liver transplant 
patients. Causes include immunosuppres-
sion, hypercalcemia, hyperlipidemia, and 
viral infection.6,33 Pancreatitis can present 
with abdominal pain and vomiting, or in a 
delayed fashion as systemic illness due to 
the inflammatory response.6 Mortality is 
high, up to 64% in one study of liver trans-
plant patients.33

There are high rates of biliary tract 
pathology in the post-transplant popula-
tions and increased rates of mortality fol-
lowing cholecystectomy. In one study of 
SOT patients, 37% had evidence of biliary 
disease.33 Biliary leak and stricture are the 
most common biliary complications in 
liver transplant. They cause a significant 
increase in mortality, cholestatic liver 
disease, and acute rejection.36 Cholangitis 
also occurs due to biliary stricture and 
can be complicated by liver abscess and/
or sepsis.31 Cholestasis is a side effect of 
cyclosporine immunosuppression. 

Graft-Versus-Host Disease

Graft-versus-host disease (GVHD) is 
the most common life-threatening com-
plication of HCT and the second lead-
ing cause of death in these patients.37,38 
It occurs in 65% of HCT patients in 
one study, with 14.8% manifesting GI 
and 7.7% liver disease.39 Onset typically 
is two to six weeks after transplant.6 In 
one study of post-HCT patients, 30% 
of diarrhea was attributed to GVHD.34 
Clinical presentation includes a maculo-
papular rash, watery or bloody diarrhea 
with or without abdominal pain, fever, and 
pancytopenia.5,37 Damage to small bile 
ducts can lead to jaundice and cholestasis 
causing nausea, vomiting, and anorexia.37 
GVHD also leads to recurrent infec-
tions.15 Cyclosporine and methotrexate are 
immunosuppressants typically used post-
transplant for GVHD prophylaxis.37,38 
When GVHD occurs, glucocorticoids are 
the first-line treatment. 

Post-Transplant 
Lymphoproliferative Disorder 

Post-transplant lymphoproliferative 
disorder (PTLD) is diverse, ranging from 
benign polyclonal B-cell proliferation 

to malignant diffuse B-cell lymphoma. 
The GI tract is the most common extra-
nodal site affected. Approximately 70% 
of PTLD is associated with EBV infec-
tion in the setting of post-transplant 
immunosuppression. The risk of PTLD 
is greatest with primary EBV infection 
post-transplant.29,40 The presentation can 
be diverse, ranging from a mononucleosis-
like syndrome to GI obstruction, bleeding, 
or perforation, but it often includes hepatic 
and pancreatic dysfunction.5,6,15 Onset 
usually is more than a year post-transplant 
but can occur years later. Reduction of 
immunosuppression may lead to remis-
sion; however, chemotherapy also may be 
required.40

Immunosuppressive Medication 
Side Effects

As noted earlier, diarrhea is common 
and can be associated with infection, organ 
rejection, or surgical complications. One 
study found that 73% of diarrhea in post-
transplant patients was medication-related, 
with the majority of these cases due to 
immunosuppression.41 All immunosup-
pressive medications are known to cause 
diarrhea within therapeutic dose ranges. 
Tacrolimus and mycophenolate mofetil 
(MMF) are both highly associated with 
vomiting and diarrhea. Tacrolimus can 
cause diarrhea severe enough to necessitate 
parenteral nutrition; however, this typically 
is self-limited. MMF-related diarrhea, 
vomiting, and abdominal pain typically 
occur in the first six months of therapy.34,35 
Consider referral of patients to their 
transplant team in cases of severe, lifestyle-
limiting vomiting or diarrhea.23,24,33

Metabolic syndrome is common 
in post-transplant patients because of 
adverse effects of immunosuppression. 
Insulin resistance and diabetes occur in 
patients receiving glucocorticoids, cyclo-
sporine (19%), tacrolimus (13% to 28%), 
or sirolimus (25%).23,24 Consider diabetic 
ketoacidosis (DKA) and hyperglyce-
mic hyperosmolar syndrome (HHS) in 
patients on these medications present-
ing with vomiting and abdominal pain. 
Hyperlipidemia, caused most often by 
sirolimus and cyclosporine, also may 
precipitate pancreatitis.42,43 Furthermore, 
azathioprine can cause both hepatotoxicity 
and pancreatitis directly.42

Immunosuppression with MMF or 
steroids in combination with nonsteroidal 

anti-inflammatory drugs (NSAIDs) 
increases the risk for colonic perforation. 
Perforation in the early post-transplant 
period is associated with aggressive immu-
nosuppression, often in the setting of 
CMV infection or diverticulosis.33

Cancer
GI symptoms are the most common 

reason for oncology patients to present to 
the ED, regardless of their specific malig-
nancy.6 They may experience symptoms 
directly related to their malignancy or as 
a complication of treatment. One ICU-
based study of critically ill cancer patients 
presenting with acute GI symptoms found 
that a majority suffered from infection: 
33% with neutropenic enterocolitis and 
another 31% with infectious colitis/peri-
tonitis. In contrast, 9% of patients in the 
study were critically ill with perforation or 
obstruction of the bowel due to infiltration 
by malignancy, and an additional 7% due 
to mucosal toxicity of their chemotherapy 
regimens.44

Infection Causing GI Symptoms  
in Cancer Patients 

Patients on chemotherapy and with 
hematologic malignancies, myelodysplastic 
syndromes, or solid organ tumors with 
bone marrow infiltration may have neutro-
penia and severe immunosuppression. The 
risk of infection increases as the absolute 
neutrophil count (ANC) declines; less 
than 1,000-1,500 cells/μL represents mild 
neutropenia, while less than 100 cells/μL 
indicates profound neutropenia.45 Patients 
presenting to the ED who received chemo-
therapy within six weeks are assumed to be 
neutropenic until cell counts are back.46

In one study, more than half of those 
who were critically ill had Gram-negative 
sepsis (Escherichia coli, Pseudomonas). 
Fifteen percent were found to have inva-
sive fungal infections, mainly Candida. 
CMV was the most common viral infec-
tion identified. Twenty-five percent were 
positive for C. difficile on stool studies.44 
These data support the assertion that 
all neutropenic patients with new-onset 
diarrhea (three or more unformed stools 
per day) should undergo stool cultures, 
including for C. difficile.45 Patients with 
malignancy are at a higher risk of C. diffi-
cile infection and associated severe disease, 
regardless of their history of recent antibi-
otic use.46,47
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Neutropenic Enterocolitis 
Neutropenic enterocolitis (NE), also 

referred to as typhlitis and necrotizing 
enterocolitis, is a concern in any neutro-
penic patient with abdominal pain and 
fever. This includes those with malignancy, 
AIDS, aplastic anemia, cyclic neutrope-
nia, and those on immunosuppression 
post-transplant.15,48 NE is particularly 
prevalent with acute leukemia and lym-
phomas. Treatment with high-dose cyta-
rabine plus anthracyclines also is a more 
frequent cause. NE has been reported 
following radiotherapy.49 Damage to 
the intestinal mucosa by chemotherapy 
or neutropenia allows translocation of 
microorganisms into the bowel tissue as 
well as the bloodstream.45,49 Following 
invasion of the bowel wall, endotoxin 
production leads to inflammation, ulcer-
ation, transmural necrosis, perforation, 
and hemorrhage.45,46 Although Gram-
negative Enterobacteriaceae are the most 
frequent cause, other bacteria, C. difficile, 
and viral and fungal infections have been 
implicated.49 

Symptoms include fever, nausea, vomit-
ing, diarrhea (which often is bloody), and 
pain, which often is localized to the right 
lower quadrant.44,49 Abdominal distension 
and frank peritoneal signs are associated 
with perforation.49 One study reported 
that 93% of patients with NE presented 
with fever.44 

Computed tomography (CT) imaging 
is critical to the diagnosis and manage-
ment of NE. CT helps identify complica-
tions (pneumatosis, bowel perforation) 
early and avoid unnecessary urgent surgical 
treatment.44 Diagnostic criteria for NE 
center on CT or US demonstrating bowel 
wall thickening. Typically, NE initially 
will affect the cecum, progressing to the 
ascending colon and ileum. Bowel wall 
thickening greater than 4 mm on CT, in 
association with fever and abdominal pain, 
is diagnostic.49 CT often demonstrates 
mesenteric stranding, bowel dilation, 
mucosal contrast enhancement, and pneu-
matosis.46 While CT is definitive, bedside 
US may be considered for the initial evalu-
ation of critically ill or hemodynamically 
unstable patients.45 Additionally, blood 
cultures, stool cultures, and C. difficile toxin 
testing is recommended.49 

Initial NE management includes fluid 
resuscitation. Empiric antibiotic cover-
age should be broad, covering not only 

Gram-negative and Gram-positive bac-
teria, but also Pseudomonas, C. difficile, 
and Candida. Piperacillin-tazobactam or 
imipenem-cilastatin both are options. In 
one study of critically ill patients, 80% 
were successfully managed conserva-
tively;44 however, surgery is indicated if 
bowel ischemia or perforation is present.15 
Historically, NE has carried a very high 
mortality rate.48 

Malignancy Directly Causing GI 
Symptoms

Intra-abdominal cancers increase the 
risk for bowel obstruction, similar to dif-
fuse peritoneal carcinomatosis due to 
breast cancer, ovarian cancer, or melanoma. 
Gastrointestinal primary tumors or meta-
static lesions of the bowel wall can be the 
lead point for intussusception, as well as 
causing perforation due to transmural 
erosion.15 

Paraneoplastic diarrhea is rare. Non-B 
islet cell pancreatic tumors may secrete 
vasoactive intestinal peptide leading to 
profound watery diarrhea, accompanied 
by hypokalemia and hypochlorhydria. 
Carcinoid tumors can produce flushing 
and diarrhea due to serotonin syndrome. 
Multiple other hormone-secreting malig-
nancies can produce diarrhea, including 
glucagonomas, gastrinomas, hepatocellular 
carcinoma, somatostatinomas, and pheo-
chromocytomas. Small cell lung cancer 
also can produce diarrhea via the produc-
tion of antibodies causing intestinal auto-
nomic neuropathy.49  

Increased intracranial pressure (ICP) 
due to primary or metastatic malignancy 
of the brain is worth considering when 
assessing cancer patients presenting 
with vomiting alone. Nausea and vomit-
ing often are the first signs of elevated 
ICP, with seizures and altered mental 
status occurring later. CT with contrast 
is the imaging modality of choice. High-
dose corticosteroids are administered 
urgently to reduce ICP prior to definitive 
treatment.50

Malignancy Treatment-Related GI 
Symptoms

Abdominal and pelvic radiation involv-
ing the intestinal tract can cause severe 
mucosal damage, vasculitis, and narrow-
ing of the intestinal lumen.15,49 Radiation 
enteritis can cause acute ulceration of the 
bowel wall, leading to perforation or GI 

bleeding and chronic strictures or fistulas.15 
The peak severity of symptoms typically is 
seven to 14 days following the first radio-
therapy treatment.49

Chemotherapy-induced nausea and 
vomiting (CINV) can be severe enough 
to cause volume depletion and electro-
lyte abnormalities. Carmustine, cisplatin, 
cyclophosphamide, dacarbazine, dactino-
mycin, mechlorethamine, streptozotocin, 
and temozolomide have reported rates of 
CINV greater than 90%.51 EPs should 
treat CINV with typical antiemetic agents; 
however, involvement of the patient’s 
oncology team is important to guide addi-
tional therapy.52  

Although diarrhea is common in 
patients with malignancy, infectious 
etiologies are identified in only a small 
proportion of cases, suggesting cancer 
treatment toxicity. A number of traditional 
chemotherapeutic agents are known to 
cause diarrhea with notable frequency, 
including 5-fluorouracil, irinotecan, 
capecitabine, and anthracyclines. Bloody 
diarrhea can be seen with 5-fluorouracil 
due to cytotoxic damage to the intestinal 
mucosa. Chemotherapy agents also cause 
lactose intolerance in a significant num-
ber of patients, which may present with 
diarrhea.49

Newer immunotherapy treatments are 
associated with both a high incidence and 
severity of diarrhea.49 Immunotherapy 
targets malignancy by increasing the 
immune system’s response to tumor cells. 
Adverse effects of immunotherapy are 
due to immune system over-activation 
rather than the immunosuppression seen 
with traditional chemotherapy and are 
termed immune-related adverse events.53 
Ipilimumab, approved for the treatment 
of unresectable metastatic melanoma, is 
the agent most likely to have GI immune-
related adverse events.51,54 Diarrhea is 
common, affecting up to 30% of patients 
on anti-CTLA therapy, and can be 
severe. Colitis also can develop, presenting 
with abdominal pain and progressing to 
bleeding, perforation, and/or intractable 
diarrhea in some cases.53 However, the 
programmed cell death (PD1) inhibi-
tors, including nivolumab and pembro-
lizumab, are approved for use in more 
diverse malignancies and have low rates 
of significant GI immune-related adverse 
events.51,55 ED diagnostics of diarrhea in 
patients on immunotherapy should include 
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a CT scan and infectious workup.53 EPs 
should consult with the patient’s oncology 
team for any medication modifications.

Diagnostics, Management, 
and Disposition

In mildly immunosuppressed patients, 
viral gastroenteritis, enteric bacterial ill-
ness (C. difficile, Salmonella, and Shigella), 
and protozoal diseases (Cryptosporidium, 
Giardia, Entamoeba) are the most common 
etiologies of GI symptoms.1 In this popu-
lation, acute vomiting and diarrhea often 
are self-limited. Lack of associated abdom-
inal pain, fever, and other symptoms are 
suggestive of viral gastroenteritis or other 
benign self-limiting etiologies. However, 
a lower threshold for ordering diagnostic 
testing is recommended, including order-
ing stool for culture, C. difficile toxin, ova, 
parasites, and Giardia.56

In contrast with immunocompetent 
patients, empiric antibiotic treatment is 
worth considering in this population. In 
the well-appearing immunocompromised 
patient, treatment for Gram-negative 
enteric pathogens with ciprofloxacin  
500 mg twice daily or levofloxacin 500 mg 
daily is recommended. If there is suspicion 
for parasitic infection, metronidazole  
250 mg to 500 mg three times daily for a 
week or tinidazole 2 g can be prescribed 
empirically. Concerns with increased rates 
of hemolytic uremic syndrome precipitated 
by antibiotic treatment of bloody diarrhea 
in afebrile patients are outweighed by the 
risk of the GI infection progressing to 
invasive or systemic disease in this popula-
tion. However, if the risk of a shiga toxin-
producing organism (Shigella or E. coli 
0157:H7) is high, providers should obtain 
shiga toxin testing results prior to starting 
antibiotics if possible.5 EPs may consider 
conservative management with oral rehy-
dration and discharge, provided that the 
patient is not febrile, severely dehydrated, 
or systemically ill.1 Patients who are dis-
charged should receive strict, time-specific 
return precautions, which include return 
for fever, bloody diarrhea, intolerance of 
oral intake, or any signs of dehydration.2

In severely immunocompromised 
patients (CD4 counts < 200 cells/mm3, 
high-dose immunosuppression, or neutro-
penia), GI symptoms and opportunistic 
infections become increasingly common. 
There also is an increased frequency of 
noninfectious diarrhea in this population. 

Therefore, a more comprehensive diag-
nostic approach is required.56 Pertinent 
options for diagnostic evaluation are 
presented in Table 4. In patients who 
are severely immunocompromised or 
ill-appearing, broad-spectrum empiric 
antibiotic treatment should cover enteric 
Gram-negative rods and anaerobes until 
a specific pathogen has been identified.6 
Emergency management of dehydration, 
hemodynamic compromise, electrolyte, 
and/or acid base abnormalities should 
be undertaken if present. Admission is 
prudent for severe immunosuppression, 
systemic involvement, concern for or iden-
tified bacteremia, Salmonella infection with 
risk of bacteremia, severe dehydration, sig-
nificant electrolyte imbalances, or acidosis.1 

Although stool studies are notoriously 
low yield in immunocompetent popula-
tions, they demonstrate high utility in 
the immunocompromised, identifying an 
infectious etiology in approximately 25% 
of cases. PCR testing has significantly 
increased the yield of stool studies, and are 
three times as likely to identify a pathogen 
(72% vs. 26%). Further, because of the 
increased risk of severe or invasive disease, 

identification of a specific pathogen is 
paramount in this population.5 Although 
the exact infectious pathogen causing GI 
symptoms often is unknown in the ED 
setting, specific diagnoses and treatments 
are presented in Table 5. (See the supplement 
available online at https://bit.ly/3hyYj8A 
and the Rapid Access Card included with this 
issue.) 

Although not universal, most severely 
immunocompromised patients will require 
CT scan or magnetic resonance imaging 
(MRI) to diagnose surgical complications 
of infection. Cross-sectional imaging also 
is useful to diagnose emergent surgical 
conditions unrelated to immunocompro-
mise or specific underlying disease pro-
cesses that may present atypically in this 
population.

Mild to moderate dehydration typically 
responds to oral rehydration. Balanced 
electrolyte and glucose solutions should 
be encouraged, and commercial oral rehy-
dration solutions (ORS) are preferred to 
address both dehydration and metabolic 
acidosis.2 Antiemetic treatment can assist 
with oral fluid tolerance and decrease 
the need for intravenous fluids (IVFs).56 

Table 4. Initial Laboratory Investigations  
for Gastrointestinal Symptoms in the Immunosuppressed
• Comprehensive metabolic panel with lipase level
• Complete blood count 
• Stool occult blood
• Clostridioides difficile toxin assay OR polymerase chain reaction (PCR) (stool)
• Blood cultures 

 - All febrile patients to rule out bacteremia from Salmonella or other enteric 
bacteria

 - Mycobacterial blood cultures in severe immunosuppression 
• Cytomegalovirus PCR/nucleic acid test (NAT) (blood)
• Stool culture and sensitivity 

 - Bloody diarrhea or systemically ill — obtain specific cultures for:
 º Escherichia coli 0157:H7
 º Vibrio 
 º Yersinia 

• Viral PCR (stool)
• Consider based on clinical suspicion of parasitic disease:

 - Giardia antigen test 
 - Stool ova and parasites 

 º Severe immunosuppressed separate O&P for:
 � Cryptosporidium
 � Microsporidium 

• Possible additional tests: Stool leukocytes, stool sodium and potassium, fecal fat

Sources: Chin RL, Coralic Z, Frazee BW, editors. Emergency Management of Infectious Diseases. 
Cambridge University Press; Aug. 9, 2018;  Shane AL, Mody RK, Crump JA, et al. 2017 Infectious 
Diseases Society of America clinical practice guidelines for the diagnosis and management of 
infectious diarrhea. Clin Infect Dis 2017;65:e45-e80; Angarone M, Snydman DR, AST ID Community 
of Practice. Diagnosis and management of diarrhea in solid‐organ transplant recipients: Guidelines 
from the American Society of Transplantation Infectious Diseases Community of Practice. Clin 
Transplant 2019;33:e13550.

https://bit.ly/3hyYj8A
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Abnormal vital signs, fever, orthostatic 
hypotension, decreased urine output, 
and altered mental status are concern-
ing signs of severe dehydration.1,2 More 
severe dehydration, inability to tolerate oral 
intake, or NPO status necessitates IVF 
hydration. Lactated Ringers is the optimal 
fluid because it contains both glucose and 
potassium.1 Once the patient is rehydrated, 
it is important to ensure that oral or IV 
maintenance fluids cover ongoing losses.56 
For patients being discharged, 2 L to 4 L 
of ORS a day is recommended until the 
diarrhea resolves.5

Dietary modification and bulking 
agents may be helpful. Antimotility agents, 
specifically loperamide, should be avoided 
in the immunosuppressed patient if there 
is any concern for infection because they 
can increase tissue invasion due to delayed 
pathogen clearance.1 For patients with 
chronic diarrhea, or select afebrile patients 
with acute non-bloody diarrhea, loper-
amide or diphenoxylate/atropine may be a 
reasonable option. Bismuth subsalicylate is 
effective in reducing the number of diar-
rhea stools and expediting symptom reso-
lution in traveler’s diarrhea with minimal 
side effects; however, there is no specific 
evidence of its effectiveness or safety in 
immunosuppressed patients.2 

Conclusion
There are numerous etiologies for nau-

sea, vomiting, and diarrhea in immuno-
compromised populations, such as those 
with HIV/AIDS, organ transplants, and 
cancer. Although benign disease pro-
cesses may prevail in the general popula-
tion, immunosuppressed patients are at 
increased risk for more severe, life- 
threatening problems. 

(The list of references is available online: 
https://bit.ly/2ZLz5NY)

CME/CE Questions
1. Diarrhea related to infection of the 

small bowel typically is associated 
with which of the following?
a. Small, often mucoid or bloody, 

painful stools
b. Tenesmus 
c. Gas and bloating 
d. Lower abdominal cramping

2. Which gastrointestinal (GI) infec-
tion causes vasculitis leading to isch-
emia and ulceration?
a. Cytomegalovirus 
b. Entamoeba histolytica 
c. Abdominal tuberculosis
d. Campylobacter

3. Aortitis and/or mycotic aneurysm 
is a complication of which GI 
infection? 
a. Campylobacter
b. Clostridioides difficile 
c. Entamoeba histolytica 
d. Salmonella 

4. Benefits of diagnosing acute HIV 
infection and initiating antiretroviral 
therapy (ART) include which of the 
following?
a. Decreasing the severity of acute 

retroviral syndrome symptoms
b. Decreasing the risk of HIV 

transmission during this stage of 
disease

c. Slowing HIV disease progression
d. All of the above 

5. What is the most common side 
effect of all classes of ART? 
a. Nausea and vomiting 
b. Lactic acidosis 
c. Diarrhea 
d. Insulin resistance

6. One to six months following solid 
organ transplant, the emergency 
physician should be most concerned 
about GI symptoms caused by 
which of the following? 
a. Opportunistic infections 
b. Post-transplant lymphoprolifera-

tive disorder
c. Surgical site infections 
d. Chronic viral infections leading 

to chronic transplant rejection

7. Neutropenic enterocolitis is a con-
cern in which patient population? 
a. Post-transplant on immunosup-

pression 
b. AIDS
c. Malignancy 
d. All of the above 

8. Immunotherapy agents, such as ipi-
limumab, are most commonly asso-
ciated with which of the following?
a. Opportunistic infections
b. Immune-related adverse events 
c. Insulin resistance 
d. Vomiting 

9. Which test is typically only 
needed in febrile immunosup-
pressed patients presenting with GI 
symptoms?
a. Viral polymerase chain reaction 

(PCR) of the stool 
b. C. difficile toxin assay or PCR
c. Blood chemistry
d. Blood cultures 

10. Which medication is used for 
treatment of both Giardia and E. 
histolytica? 
a. Tinidazole 
b. Trimethoprim/sulfamethoxazole
c. Albendazole
d. Ciprofloxacin
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Vomiting and Diarrhea  
in Immunocompromised Patients

Diagnosis and Treatment of Common Gastrointestinal Pathogens in the Immunosuppressed

Pathogen Diagnosis Treatment

Bacteria

Salmonella • Stool culture on special agar 
OR
• NAAT 
• Blood cultures 
• Systemic disease:

 - US for aortic imaging
 - CT for peritonitis/toxic megacolon

• Cipro� oxacin 500 mg PO BID x three to seven days 
OR
• Ceftriaxone 1 to 2 grams IV daily
Duration: 
• Invasive disease: two weeks
• Severe immunosuppression: four to six weeks

Campylobacter • Stool culture and susceptibility 
OR
• NAAT

• Cipro� oxacin 500 mg PO BID x three to � ve days 
(increases to two weeks if bacteremia) 

OR
• Azithromycin 500 mg PO daily x three to � ve days

Shigella • Stool culture and susceptibility 
OR
• NAAT

• Cipro� oxacin 500 mg PO BID x three to � ve days 
OR
• Ceftriaxone 1-2 grams IV daily x three to � ve days
• High rate of azithromycin and cipro� oxacin 

resistance in immunosuppressed patients, 
susceptibility testing should be obtained

Clostridioides di�  cile • NAAT
• Stool antigen testing with or without toxin 

detection 
• CT (common � ndings below)

 - Pancolonic wall thickening
 - Colonic wall mucosal contrast enhancement 

due to edema
 - Dilation of colon (concerning for toxic 

megacolon) 

• Initial episode:
 - Vancomycin 125 mg PO four times per day 

x 10-14 days 
• First relapse: 

 - Add � daxomicin 200 mg PO daily x 10 days 
to above

 - Infectious disease consultation
• Recurrent relapse 

 - Pulse dose PO vancomycin with infectious 
disease consultation

• NOTE: Avoid antimotility agents due to increased 
risk of toxic megacolon 

Mycobacterium

Mycobacterium avium 
complex

• Mycobacterial blood cultures 
• Endoscopy with mucosal biopsy
• CT (common � ndings below)

 - Mesenteric and retroperitoneal 
lymphadenopathy

 - Small bowel dilatation and wall thickening
 - Splenomegaly
 - Microabscesses of liver, spleen, and kidneys 

• Azithromycin, rifabutin, and ethambutol 
inde� nitely or until asymptomatic for one year 

• Consider amikacin or streptomycin in severe 
immunosuppression

• High levels of resistance; susceptibility testing and 
expert consultation needed

Abdominal tuberculosis • Mycobacterial blood cultures 
• CT (common � ndings below)

 - Asymmetric thickening of the cecum
 - Mesenteric adenopathy 

• Isoniazid (with pyridoxine), rifampicin, 
pyrazinamide and ethambutol for two months, 
then isoniazid (with pyridoxine) and rifampicin for 
four months

• Complicated in immune reconstitution 
in� ammatory syndrome (IRIS)

 - Longer duration of treatment needed
 - Requires supervision by infectious disease 

specialist
                                                                                     
                                                                                     (continued)

Etiologies of Gastrointestinal Symptoms Based on Degree 
of Immunosuppression and Post-Transplant Phase in SOT 
Patients
Early phase (< 1 month): Low-dose immunosuppression; postsurgical 
complications and healthcare-associated infections 
• Surgical site infections: cellulitis, intraabdominal abscess, sepsis related to anastomotic 

leaks
• Healthcare-associated infections – urinary tract infections, bacteremia, 

Clostridioides di�  cile
• Resistant organisms: methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-

resistant enterococci (VRE), Candida
• Donor-derived infections: bacterial (MRSA, VRE, tuberculosis), viral (cytomegalovirus 

[CMV], Epstein-Barr virus [EBV]), Toxoplasma gondii, Aspergillus, endemic mycosis
• Transplant rejection 
Intermediate phase (1-6 months): High-dose immunosuppression; 
opportunistic infections 
• Opportunistic infections 
• Reactivation of viral infections (CMV, herpes zoster virus, herpes simplex virus, EBV) 
• Fungal intraabdominal abscesses/peritonitis (Candida) 
• Listeria
• Tuberculosis
• Kaposi sarcoma
Last phase (> 6 months): Maintenance immunosuppression (level varies); 
community-acquired infections and chronic rejection
• Community-acquired infections
• Chronic viral infections leading to transplant rejection
• Post-transplant lymphoproliferative disorder

Information from: Zhong D, Liang SY. Approach to transplant infectious diseases in the emergency 
department. Emerg Med Clin North Am 2018;36:811-822; Chen EH, Mills AM. Abdominal pain 
in special populations. Emerg Med Clin North Am 2011;29:449-458; McKean J, Ronan-Bentle S. 
Abdominal pain in the immunocompromised patient — human immunode� ciency virus, transplant, 
cancer. Emerg Med Clin North Am 2016;34:377-386; Long B, Koyfman A. The emergency medicine 
approach to transplant complications. Am J Emerg Med 2016;34:2200-2208.
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Diagnosis and Treatment of Common Gastrointestinal Pathogens in the Immunosuppressed 
(continued)
Pathogen Diagnosis Treatment

Parasites

Giardia • Enzyme-linked immunosorbent antigen test
• Ova and parasite permanent stained smear
• NAAT
• Consider duodenal aspirate 

• Metronidazole 250 mg to 500 mg PO TID x one 
week 

OR
• Tinidazole 2 g PO once 

Cyclospora • Modi� ed acid-fast stool smear
• NAAT
• Consider duodenal aspirate

• Trimethoprim/sulfamethoxazole 
160/800 mg PO four times per day x 10 days

E. histolytica 
(amebic colitis; amoebiasis;
amebic dysentery) 

• Species-speci� c immunoassay 
• NAAT
• CT: intestinal collections that can be 

misidenti� ed as masses/cancer

• Metronidazole 250 mg to 500 mg PO TID x one 
week 

OR
• Tinidazole 2 g PO once

Cryptosporidium • Modi� ed acid-fast stool smear 
• Microscopic identi� cation of oocytes
• NAAT
• Endoscopy with mucosal biopsy

• Nitazoxanide 500 mg PO BID x three days 
• Severe immunosuppression

 - Nitazoxanide 500 mg PO BID OR
 - Paromomycin 1 g PO BID AND 

azithromycin 600 mg PO daily
 - Continue until immune reconstitution 

Microsporidium • Speci� c ova and parasite exam
• Endoscopy with mucosal biopsy
• Consider duodenal aspirate

• Albendazole 400 mg PO BID x two to four weeks

Viruses

Cytomegalovirus (CMV) • Blood testing for CMV by PCR
• Colonoscopy for mucosal biopsy
• CMV culture
• CT (common � ndings below)

 - Transmural colonic wall thickening
 - Mesenteric stranding
 - Isolated to pancolitis (most common 

recto-sigmoid or cecal)

• Ganciclovir 5 mg/kg/dose IV BID for three to six 
weeks (exact duration based on response)

PO: orally; BID: twice per day; NAAT: nucleic acid ampli� cation test; US: ultrasound; PCR: polymerase chain reaction; CT: computed tomography; IV: intravenous; 
TID: three times per day

Sources: Chin RL, Frazee BW, Coralic Z, editors. Emergency Management of Infectious Diseases. Cambridge University Press; 2018; Kaplan JE, Benson C, Holmes 
KK, et al. Guidelines for prevention and treatment of opportunistic infections in HIV-infected adults and adolescents: Recommendations from Centers for 
Disease Control and Prevention (CDC), the National Institutes of Health, and the HIV Medicine Association of the Infectious Diseases Society of America. MMWR 
Recomm Rep 2009;58:1-207; Shane AL, Mody RK, Crump JA, et al. 2017 Infectious Diseases Society of America clinical practice guidelines for the diagnosis and 
management of infectious diarrhea. Clin Infect Dis 2017;65:e45-e80; Evans RP, Mourad MM, Dvorkin L, Bramhall SR. Hepatic and intra-abdominal tuberculosis: 
2016 update. Curr Infect Dis Rep 2016;18:45.

Initial Laboratory Investigations for Gastrointestinal 
Symptoms in the Immunosuppressed
• Comprehensive metabolic panel with lipase level
• Complete blood count 
• Stool occult blood
• Clostridioides di�  cile toxin assay OR polymerase chain reaction (PCR) (stool)
• Blood cultures 

 - All febrile patients to rule out bacteremia from Salmonella or other enteric 
bacteria

 - Mycobacterial blood cultures in severe immunosuppression 
• Cytomegalovirus PCR/nucleic acid test (NAT) (blood)
• Stool culture and sensitivity 

 - Bloody diarrhea or systemically ill — obtain speci� c cultures for:
 º Escherichia coli 0157:H7
 º Vibrio 
 º Yersinia 

• Viral PCR (stool)
• Consider based on clinical suspicion of parasitic disease:

 - Giardia antigen test 
 - Stool ova and parasites 

 º Severe immunosuppressed separate O&P for:
 � Cryptosporidium
 � Microsporidium 

• Possible additional tests: Stool leukocytes, stool sodium and potassium, fecal fat

Sources: Chin RL, Coralic Z, Frazee BW, editors. Emergency Management of Infectious Diseases. 
Cambridge University Press; Aug. 9, 2018;  Shane AL, Mody RK, Crump JA, et al. 2017 Infectious 
Diseases Society of America clinical practice guidelines for the diagnosis and management of 
infectious diarrhea. Clin Infect Dis 2017;65:e45-e80; Angarone M, Snydman DR, AST ID Community 
of Practice. Diagnosis and management of diarrhea in solid‐organ transplant recipients: Guidelines 
from the American Society of Transplantation Infectious Diseases Community of Practice. Clin 
Transplant 2019;33:e13550.

Association Between Common Gastrointestinal 
Pathogens in HIV and CD4 Count
CD4 Count 
> 200 cells/mm3

CD4 Count 
50-200 cells/mm3

CD4 Count 
< 50 cells/mm3 

• Viral gastroenteritis 
(norovirus*) 

• Self-limited/
noninvasive bacterial 
gastroenteritis (Salmonella, 
Shigella, Campylobacter*) 

• Clostridioides di�  cile 
• Giardia 
• Entamoeba histolytica 
• Tuberculosis 

• All of the preceding 
• Salmonella (invasive 

and/or systemic)
• Bacterial enteritis 

(invasive)
• Cryptosporidium (CD4 

< 100 cells/mm3)
• Microsporidium (CD4 

< 100 cells/mm3)

• All of the preceding 
• Mycobacterium avium 

complex
• Cryptococcus 
• Cytomegalovirus

*Common pathogens in human immunode� ciency virus 

Sources: Chin RL, Frazee BW, Coralic Z, editors. Emergency Management of Infectious Diseases. 
Cambridge University Press; 2018; Cello JP, Day LW. Idiopathic AIDS enteropathy and treatment of 
gastrointestinal opportunistic pathogens. Gastroenterology 2009;136:1952-1965.
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