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Emerging and Re-emerging 
Infectious Diseases

ÅEmerging: Infections that have 
newlyappeared in a population 
(ex. COVID-19) 

ÅRe-emerging: infections that are 
resurgingin incidence or 
geographic range (ex. measles).

Morens DM, Fauci AS. Emerging Pandemic Diseases: How We Got to COVID-19. Cell. 2020 Sep 3;182(5):1077-1092
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COVID-19 was the 3rd largest 
cause of death in 2021 and 

infections surpassed cancers

https://www.nature.com/articles/nature02759/figures/2
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Objectives
Lƴ о ŎƭƛƴƛŎŀƭ ŎŀǎŜǎΧ

ÅRecognize patterns of inflammation in the liver that aid in the 
diagnosis of emerging and re-emerging infectious diseases

ÅSynthesize clinical and laboratory data to narrow the differential 
diagnosis and help determine the etiology of hepatitis

ÅUtilize and interpret special and immunohistochemical stains in the 
diagnosis of liver infections in tissue sections
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Case 1

Å67-year-old male worked as a truck driver 
and had a history of coronary artery disease 
and type 2 diabetes mellitus, developed 
nausea and vomiting while driving in WY

ÅHospitalized for diabetic ketoacidosis (DKA), 
treated with IV antibiotics and discharged 
from hospital

ÅOn follow-up with primary care provider 4 
days later AST and ALT were in the 3000s, 
ALK 302, bilirubin 8.4

ÅHe reported jaundice and dark urine; denies 
abdominal pain, nausea, vomiting, diarrhea, 
alcohol or acetaminophen use

ÅALT rose from 3000 to 4800 and AST went 
from 3700 to 6000; he was transferred to U 

ÅViral hepatitis panel (A, B, C) was negative, 
ANA screen for autoimmune hepatitis and 
HIV testing were negative

ÅAbdominal imaging ruled out portal vein 
thrombosis, hepatic vein thrombosis, and 
biliary duct obstruction 

ÅSuspected drug-induced liver injury from 
prior antimicrobial therapy for DKA
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Liver biopsy
H+E stain 
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Liver biopsy
H+E stain 
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Liver biopsy
H+E stain 
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Liver biopsy
H+E stain 
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Liver biopsy

Trichrome stain
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Liver biopsy
Reticulin stain
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What is your differential 
diagnosis for active hepatitis 

with bridging necrosis?
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/ŀǎŜ ŎƻƴǘƛƴǳŜŘΧ

ÅLiver biopsy indicates severe active 
hepatitis with bridging necrosis: 
AIH versus infection versus drug?

ÅNo evidence of HSV 1/2 or adenovirus, 
Hepatitis A, B, C were clinically excluded, 
ANA was negative

ÅClinical c/f drug-induced liver injury - 
recent use ofpiperacillin-tazobactam for 
a week during admission for DKA

ÅPatient acutely worsens with chest pain, 
abdominal pain, encephalopathy, and 
asterixis 

ÅLiver enzymes: AST 9813, ALT 7057

ÅTransplantation considered, but after 
decompensation, patient was transitioned 
to comfort care and passed away

ÅAutopsy was performed and showed 
ŦǳƭƳƛƴŀƴǘ ƘŜǇŀǘƛŎ ŦŀƛƭǳǊŜΧ

And then some 
additional test results 

became available 
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Further testing revealed Genotype 3
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Which of the following 
statements is TRUE about HEV?

A. Limited to developing countries

B. Humans are the only known 
reservoir

C. Easily transmitted by casual contact

D. Travelers have the highest risk of 
acquiring HEV
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Hepatitis E Virus

ÅSmall RNA virus in family Hepeviridae

ÅWorldwide 20 million annual infections and 3.3 
million symptomatic cases, 6% seroprevalence in U.S.

ÅFirst described in mid-мфрлΩǎ ς outbreak in Delhi with 
30,000 cases of jaundice

Åbƻǘ ƛŘŜƴǘƛŦƛŜŘ ǳƴǘƛƭ мфулΩǎ ōȅ ǎŜƭŦ-inoculated Russian 
virologist, Mikhail Balayan, from pooled fecal 
samples of Soviet troops in Afghanistan 

ÅVariable incubation period, 15-60 days

ÅMost patients are asymptomatic with mild elevations 
in liver enzymes

ÅSerology (enzyme immunoassay) IgM, IgG ς not reliable 
in immune suppression

ÅHEV RNA nucleic acid amplification test (NAAT) ς detect 
conserved domains of genome

ÅMale gender, diabetes and heavy alcohol use associated 
with increased risk of symptomatic infections 

ÅChronic HEV infection ς persistence of HEV RNA in 
blood or stool for at least 3 months

ÅChronic infections in 20-50% of transplant patients 
exposed to HEV & can progress to cirrhosis

ÅTreatment: Ribavirin

Dalton HR et al. Host risk factors and autochthonous hepatitis E infection. Eur J Gastroenterol 
Hepatol. 2011 Nov;23(12):1200-5
Songtanin B et al. Hepatitis E Virus Infections: Epidemiology, Genetic Diversity, and Clinical 
Considerations. Viruses. 2023 Jun 17;15(6):1389.

https://www.who.int/news-room/fact-sheets/detail/hepatitis-e
Pisano MB, et al. Hepatitis E virus infection in the United States: Seroprevalence, risk factors and 
the influence of immunological assays. PLoS One. 2022 Aug 5;17(8):e0272809.
Lemon SM, Walker CM. Enterically Transmitted Non-A, Non-B Hepatitis and the Discovery of 
Hepatitis E Virus. Cold Spring Harb Perspect Med. 2019 Aug 1;9(8):a033449.

Mikhail S. Balayan

https://www.who.int/news-room/fact-sheets/detail/hepatitis-e
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Hepatitis E Viral Genotypes
4 mammalian genotypes  1 serotype

Genotypes 1 and 2 (humans)

ÅHumans are the reservoir 
ÅFecal-oral transmission
ÅEndemic to and epidemics in Asia, 

Africa, Central America
ÅWaterborne outbreaks associated 

with heavy flooding
ÅInfrequent person-to-person 

transmission (unlike HAV)
ÅHEV-1 is associated with high 

maternal morbidity and mortality

Genotypes 3 and 4 (zoonotic infections)

ÅAnimals are the reservoir: pigs, wild 
boars, goats, sheep, deer
ÅWorldwide, North and South America
ÅFecal contamination of water and 

consumption of contaminated meat

Aslan AT, Balaban HY. Hepatitis E virus: Epidemiology, diagnosis, clinical manifestations, 
and treatment. World J Gastroenterol. 2020 Oct 7;26(37):5543-5560. PMID: 33071523.

Figatelli
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Case 1 
¢ƘŜ /ƭƛƴƛŎŀƭ ¢ŜŀƳ !ǎƪǎ vǳŜǎǘƛƻƴǎΧ²ƘŀǘΩǎ ǘƘŜ 9ȄǇƻǎǳǊŜΚ

Å¢ƘŜ ǇŀǘƛŜƴǘΩǎ ǿƛŦŜ ƳŜƴǘƛƻƴŜŘ ǘƘŜȅ ŀǘŜ 
bison at home in late July 

ÅThe bison was bought at a store and 
cooked thoroughly per her report

ÅThere was still another package of bison 
in her freezer and she was asked to keep 
ƛǘ ǳƴǘƛƭ ŦǳǊǘƘŜǊ ƴƻǘƛŎŜΧ
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A Second Case of 
Hepatitis E Virus!

Å47-year-old male with obesity and type 2 
diabetes status post liver transplant for 
cirrhosis due to steatohepatitis

Å3-months post transplant has elevated LFTs:
 AST 92, ALT 240, ALK 150

ÅTreated with prednisone for presumed acute 
cellular rejection

ÅAfter an initial response to treatment, ALT 
increased:  AST 69, ALT 311, ALK 107
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Liver biopsy

H+E stain 

Enzymes continue to rise after this 2nd liver biopsy over 2 weeks

AST 186, ALT 559, ALK 174, total bili 1.8
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What accounts for the 
drastically different 

presentations of HEV?
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Å²ƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ŎƻƘƻǊǘ ƻŦ I9±Υ  рн ǎǇŜŎƛƳŜƴǎ ŦǊƻƳ пм ǇŀǘƛŜƴǘǎ ǿƛǘƘ 
molecularly confirmed hepatitis E virus (positive HEV RNA in blood and/or 
tissue
Å33 histopathologic features were assessed: portal inflammation, duct 

damage, lobular inflammation, steatosis, cholestasis, fibrosis
ÅAfter assessment, the patients were assigned to 1 of 5 histologic patterns: 
Å1. Minimal active hepatitis, 2. predominately lobular hepatitis, 3. 

predominately portal hepatitis, 4. steatohepatitis, 5. extensive necrosis
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