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Goals

To recognize the unique immune status 
and infection risk for patients with cirrhosis

Discuss empiric antibiotics selection and 
de-escalation in the management of 
common infections

Recognize and manage antibiotic 
allergies



Bacterial infections

Bunchorntavakul C, Chamroonkul N, Chavalitdhamrong D. Bacterial infections in cirrhosis: A critical review and practical guidance. World J 

Hepatol. 2016;8(6):307–321. doi:10.4254/wjh.v8.i6.307

30 to 50% of death 

in cirrhotic patients

Present in 32-34% of 

patients hospitalized 

with cirrhosis (4-5 fold 

higher than regular). 

More like 45-60% in GIB.

Most common infections 

are SBP (25-31%), UTI (20-

25%), PNA (15-21%), 

Bacteremia (12%) and SSTI 

(11%)

Nosocomial infections 

(>48hrs in hosp) 

commonly due to MDR



AASLD data 

incidence of 

infection 

and 

outcomes 

Single center retrospective cohort study

1208 patients with 1411 infections in 

cirrhotics from 2011-2016

Most common infection was UTI (33%), 

PNA (23%), SBP(14%) and bacteremia 

(11%)

Gram positive organisms most 

commonly isolated in SBP and Gram 

negative in UTI

Sepsis (not just bacteremia) strong 

predictor of mortality (74%)



Immune dysfunction

Bonnel AR, Bunchorntavakul C, Reddy KR. Immune dysfunction and infections in patients with cirrhosis. Clin 
Gastroenterol Hepatol. 2011;9(9):727–738. doi:10.1016/j.cgh.2011.02.031



Deep impact ™

Fernández J, Acevedo J, Wiest R, et al. Bacterial and fungal infections in acute-on-chronic liver failure: prevalence, characteristics and impact 

on prognosis. Gut. 2018;67(10):1870–1880. doi:10.1136/gutjnl-2017-314240



AASLD data 

on impact 

of infection

Oral abstract Villanueva et al

Nested cohort study within the PREDESCI trial. 
Patients with compensated cirrhosis and 
portal HTN. Compared risk of 
decompensation on preceding infection.

 201 patients were randomized and followed 
until decompensation, death or 
transplantation, for a median of 36 months

 34 patients (17%) at least one infection most 
common respiratory or UTI

 Patients who had any infection vs 26 of 167 
(16%) patients without infection had 
decompensation (HR=2.35, 
95%CI=0.90‐6.10; P=0.08)

Death occurred in 7 of 34 (21%) patients 
infected vs 12 of 167 (7%) patients without 
infection (HR=7.88, 
95%CI=2.90‐21.42; P<0.001)



Spontaneous 

bacterial 

peritonitis

Bonnel AR, Bunchorntavakul C, Reddy KR. Immune dysfunction and infections in patients with cirrhosis. Clin 
Gastroenterol Hepatol. 2011;9(9):727–738. doi:10.1016/j.cgh.2011.02.031

Most common infection in cirrhotics
being hospitalized

Incidence 3.5% per year in outpatients. 7-
30% in patients hospitalized with cirrhosis 
and ascites

Carries prognostic value: 40-50% mortality in 1 
year

Historically due to gram negatives E.coli, 
Klebsiella. More recently, shift to gram positive 
and MDR organisms



Spontaneous bacterial peritonitis

Bonnel AR, Bunchorntavakul C, Reddy KR. Immune dysfunction and infections in patients with cirrhosis. Clin 
Gastroenterol Hepatol. 2011;9(9):727–738. doi:10.1016/j.cgh.2011.02.031



MDR and you

CDC AR threats report 2019 

showed 2.8 million antibiotic 

resistant infections in the U.S each 

year

35,000 of these will die



MDR and you

Fernández J, Acevedo J, Castro M, et al. Prevalence and risk factors of infections by multiresistant bacteria in cirrhosis: a prospective study. Hepatology. 
2012;55(5):1551–1561. doi:10.1002/hep.25532



MDR AASLD

 Impact of colonization with MDR organisms in 
patients admitted to ICU

 2010-2018 Hospital in Frankfurt routinely 
screened nasally and rectally for MDRO.

 212 acute decompensation and 209 acute 
on chronic failure. At admission 131 MDRO 
identified: ESBL 13.2%, AMP-C Enterobacter 
2.5%, Stenotrophomonas 1%, VRE 22.1%, MRSA 
2.2%

 266 culture positive infections. 65 by MDRO. 
Most MDRO infections in carriers were by the 
pathogen they were colonized with (82%)

MDRO colonization at admission was 
correlated with MDRO infection but no 
increase in mortality?



Fungal infections

 Spontaneous fungal peritonitis is infrequent but carries high 

morbidity and mortality

 3.5% of peritonitis and about 60-70% in the setting of 

polymicrobial infection

 Most commonly due to Candida species

 Tends to happen in patients with history of invasive procedures, 

TPN, prolongued hospital stay

 Higher mortality at 30 days (50 vs 25%)

Gravito-Soares M, Gravito-Soares E, Lopes S, Ribeiro G, Figueiredo P. Spontaneous fungal peritonitis: a rare but severe complication of liver 
cirrhosis. Eur J Gastroenterol Hepatol. 2017;29(9):1010–1016. doi:10.1097/MEG.0000000000000927



Cryptococcus

Encapsulated yeast

Cosmopolitan fungus

Common OI in 
advanced HIV

Often forgotten in ESLD

5-20% of all cases are in 
cirrhotics



Cryptococcus in cirrhosis

Spec A, Raval K, Powderly WG. End-Stage Liver Disease Is a Strong Predictor of Early Mortality in Cryptococcosis. 
Open Forum Infect Dis. 2015;3(1):ofv197. Published 2015 Dec 15. doi:10.1093/ofid/ofv197



Cases

Mrs Anne Howser Busch presents to your office 
for follow up management of her compensated 
cirrhosis

She has been feeling well but states that her 
urine has been having a very foul smell and that 
it looks different than her usual

She has no other symptoms (and you asked). 

Her UA shows TNTC WBC and >10k E.coli with no 
major drug resistance

What is the best next step?





Asymptomatic bacteriuria

1. Very few indications for screening or treatment

2. Pregnant women, (not men), pre op urologic 

procedures

3. Treat only pregnant women, urologic procedures, early 

post kidney transplant (not liver)

4. Smell, gross appearance, degree of pyuria and 

bacteriuria are IRRELEVANT

5. All that matters is symptoms

Lindsay E Nicolle, Kalpana Gupta, Suzanne F Bradley, Richard Colgan, Gregory P DeMuri, Dimitri Drekonja, Linda O Eckert, Suzanne E Geerlings, Béla Köves, 

Thomas M Hooton, Manisha Juthani-Mehta, Shandra L Knight, Sanjay Saint, Anthony J Schaeffer, Barbara Trautner, Bjorn Wullt, Reed Siemieniuk, Clinical Practice 

Guideline for the Management of Asymptomatic Bacteriuria: 2019 Update by the Infectious Diseases Society of America, Clinical Infectious Diseases, Volume 68, 

Issue 10, 15 May 2019, Pages e83–e110,



Case 

Mr Joseph Crow is a 55 yo man with compensated 
cirrhosis. He presents to the hospital with a  cough 
productive of sputum, subjective fever and chills, 
pleuritic chest pain and malaise for 48 hours

X-ray confirms lobar pneumonia and you plan on 
starting antibiotics. 

However, his allergy list states he is allergic to PNC, 
cephalosporins, Macrolides, Cipro and Tetracycline.

What would be the next best step in management?



Taurus Caca



Allergic reactions?

Antibiotic reaction

Delayed (usually 
hours to days)

Immediate (within 1 
hour)

Type I IgE reaction
Anaphylaxis, Angioedema

Type II, II and IV
Serum sickness, drug 

rash, SJS/TEN, 
DRESS



Believe nothing…

Marwood J, Aguirrebarrena G, Kerr S, Welch SA, Rimmer J. De-labelling self-reported penicillin allergy within the emergency department through the use of skin tests 
and oral drug provocation testing. Emerg Med Australas. 2017;29(5):509–515. doi:10.1111/1742-6723.12774



…and it matters

MacFadden DR, LaDelfa A, Leen J, et al. Impact of Reported Beta-Lactam Allergy on Inpatient Outcomes: A Multicenter Prospective Cohort Study. Clin Infect Dis. 
2016;63(7):904–910. doi:10.1093/cid/ciw462



Take home points

 Bacterial infection is still a major cause of morbidity and 

mortality amongst patients with cirrhosis, especially 

those in the hospital

 SBP remains the most common infection. Microbiology is 

changing with a shift towards MDR organisms especially 

in nosocomial infection

 Asymptomatic bacteriuria is common and only seldom 

requires treatment

 Be very skeptical of antibiotic allergies. Beta lactams 

remain king


