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Emerging and Remerging
Infectious Diseases

A Emergimy: Infections that have

newlyappeared in a population
(ex. COVIA9)

A Reemerging infections thatare
resurgingin incidence or

geographic range (ex. measles).
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Our World

Global causes of death T
19.41 million

Cardiovascular diseases

COVIEL9 was the 3 largest
cause of death in 2021 and — cvaTg.ir;

Infections surpassed CanCers  Respiratory diseases

Digestive diseases
Lower respiratory infections

9.89 million
7.89 million
4.41 million

2.52 million

2.18 million

Dementia 1.95 million
Neonatal disorders 8 1.83 million
Cardiovascular > Diabetes 1.66 million
oonditgo_ns N
Lo o Kidney diseases 8 1.53 million
other
iSes of ceath Liver diseases [ 1.43 million
\ Road injuries jii§ 1.2 million
‘ Diarrheal diseases @ 1.17 million
“ Neoplastic Tuberculosis ji§ 1.16 million
o, A mon Malaria [ 748,131
njuries
5.2 million Suicide 746,379
Asthma and
chronic obslru:;:'t(i)v::1 i;I)“Lin(l)r::onary disease HIV. / AID S 71 8,079

Data source: IHME, Global Burden of Disease (2024)
OurWorldInData.org/causes-of-death | CC BY

https://www.nature.com/articles/nature02759/figures/2



Objectives . § X
LY o Ot AYyYAOlIt Ol aSalX
ARecognize patterns of inflammation in the liver that aid in the

diagnosis of emerging and-mmerging infectious diseases

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

AUtilize and interpret special and immunohistochemical stains in the
diagnosis of liver infections in tissue sections



Case 1

A 67-yearold male worked as a truck driver AALT rose from 3000 to 4800 and AST went

and had zhistory of coronary artery disease  fom 3700 to 6000: he was transferred to U
and type 2 diabetes mellitus, developed ’

nausea and vomiting while driving in WY  AViral hepatitis panel (A, B)was negative,

A Hospitalized for diabetic ketoacidosis (DKA) ANA screen for autoimmune hepatitis and
treated with IV antibiotics and discharged HIV testing were negative

from hospital AAbdominal imaging ruled out portal vein
A On followup with primary care provider 4 thrombosis, hepatic vein thrombosis, and
days laterAST and ALT were in the 3000s biliary duct obstruction

ALK 302, bilirubin 8.4 ASuspected drugnduced liver injury from

A He reported jaundice and dark urine; denies prior antimicrobial therapy for DKA
abdominal pain, nausea, vomiting, diarrhea,

alcohol or acetaminophen use



Liverbiopsy
H+Esstain
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Trichromesstain




Livertbiopsy
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What is your differential
diagnosis for active hepatitis
with bridging necrosis?




/148 02y iAydzSRX

ALiver biopsy indicates severe active ALiver enzymes: AST 9813, ALT 7057

R?I_platltls with fbrlo!glng necrog|s: . ATransplantation considered, but after
Versus infection versus drug: decompensation, patient was transitioned
ANo evidence of HSV 1/2 or adenovirus, to comfort care and passed away

Hepatitis A, B, C were clinically eXCIUded’AAutopsy was performed and showed

ANA was negative Fdd YAYlyd KSLIGAO ¥
AClinical c/fdrug-induced liver injury

recent use opiperacillintazobactam for

a week during admission for DKA And then some

APatient acutely worsens with chest pain, additional test results
abdominal pain, encephalopathy, and became available
asterixis




@ Hepatitis E Virus by Quantitative PCR

Status: Final result Visible to patient: No (not released) Dx: Acute hepatitis

-

0 Result Notes

Ref Range & Units 3 Mo ago

Hepatitis E Quant by PCR, Fla=ms
Source
Hepatitis E Quant by PCR, 4,560,000
IU/mL
Hepatitis E Quant by PCR, 6.7
Log IU/mL
Hepatitis E Quant by PCR, Mot Detected Detected !
Interp

Comment: INTERPRETIVE INFORMATION: Hepatitis E Virus by Quantitative

PCER

Further testing revealed Genotype 3




Which of the following

statements iIs TRUE about HE\

0

O O

Limited to developing countries

. Humans are the only known

reservolr

. Easily transmitted by casual contac
. Travelers have the highest risk of

acquiring HEV



Hepatitis E Virus

.' " a
&Mikhail S.Balayan

Serology (enzyme immunoassay) IgM, ¢giét reliable
* In Immune suppression

A First described in midh ¢p p qoQtéireak in Delhi with & HEV RNA nucleic acid amplification test (NAATEtect

A Small RNA virus in famiiepeviridae

A Worldwide 20 million annual infections and 3.3 g&
million symptomatic cases, 6% seroprevalence in U.

30,000 cases of jaundice conserved domains of genome

Ab23i ARSY(ATA S RinodajaiedRussiand yAV@I8 geiér, didbStds dnd heavy alcohol use associated
virologist, MikhaiBalayan from pooled fecal with increased risk of symptomatic infections
samples of Soviet troops in Afghanistan A Chronic HEV infectionpersistence of HEV RNA in

A Variable incubation period, 160 days blood or stool for at least 3 months

A Most patients are asymptomatic with mild elevations A Chronic infections in 260% of transplant patients
In liver enzymes exposed to HEV & can progress to cirrhosis

A Treatment: Ribavirin

https://www.who.int/news-room/fact-sheets/detail/hepatitise

Pisano MB, et al. Hepatitis E virus infection in the United States: Seroprevalence, risk factors arfd@lton HR et al. Host risk factors and autochthonous hepatitis E infetiohGastroenterol
the influence of immunological assaf$.08ne. 2022 Aug 5;17(8):e0272809. Hepatol. 2011 Nov;23(12):120

Lemon SM, Walker CM. Enterically Transmitted-NpNonB Hepatitis and the Discovery of SongtanirB et al. Hepatitis E Virus Infections: Epidemiology, Genetic Diversity, and Clinical
Hepatitis E Virus. Cold Spring HReyspecMed. 2019 Aug 1;9(8):a033449. Considerations. Viruses. 2023 Jun 17;15(6):1389.



https://www.who.int/news-room/fact-sheets/detail/hepatitis-e

Hepatitis E Viral Genotypes

4 mammalian genotypes 1 serotype

Genotypes 1 and 2 (humans) Genotypes 3 and 4 (zoonotic infections)
AHumans are the reservoir AAnimals are the reservoir: pigs, wild

AFecaloral transmission boars, goats, sheep, deer |
AEndemic to and epidemics in Asia AWorldwide, North and South America

Africa, Central America AFecal contamination of water and

AWaterborne outbreaks associated consumption of contaminated meat
with heavy flooding

Alnfrequent persoro-person
transmission (unlike HAV)

AHEW1 is associated with high
maternal morbidity and mortality

Aslan AT, Balaban HY. Hepatitis E virus: Epidemiology, diagnosis, clinical manifesta
and treatment. World J Gastroenterol. 2020 Oct 7;26(37):&%6). PMID: 33071523 [}




Case 1 . A i
¢cKS /T tAYAOlIt ¢SIFY ! ala vdzs

ACKS LI GASYU(Qa ¢ATFS ATrerdvinsstllardiRer paékage of bisors
bison at home in late July In her freezer and she was asked to keep

AThe bison was bought at a store and AU dzyuAt FdNIKSNI y?2
cooked thoroughly per her report




A Second Case of
Hepatitis E Virus! |

47-yearold male with obesity and type 2
diabetesstatus post liver transplantor
cirrhosis due to steatohepatitis

3-months post transplant has elevated LFT:
AST 92ALT 240ALK 150

Treated with prednisone for presumed acut
cellular rejection

fter an Initial response to treatment, ALT
iIncreased:AST 69ALT 311ALK 107
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(*) HEPATITIS E VIRUS BY QUANTITATIVE PCR

Status: Final result Visible to patient: Yes (seen) Dx: Immunosuppression (HCC); Liver transp...

Component 1 mo ago 1 mo ago 2 mo ago 3 mo ago 3 Mo ago
Ref Range & Units (12/16/24) (12/2/24) (10/28/24) (10/14/24) (0/27/24)
Hepatitis E Quant by PCR, Not Mot Quantified @ 3.7 4.8 6.7

Log IU/mL Quantified

eg IU/mL

Comment: Not Quantified - Hepatitis E Virus BMA was detected, but at
g level below 3.3 log IU/mL (1,300 IU/mL). Virus detected
at a level below 3.2 lcg IU/mL cannot be accurately
gquantified by this assay.
Hepatitis E Quant by PCR, Detected ! Detected ¥ M Detected ¥ = Detected ¥ Detected ¥
Interp
Mot Detected
Comment: INTERFRETIVE INFORMATION: Hepatitiz E Virus by Quantitatiwve
BCR
The guantitative range of this aszay iz 3.3- £.3 log IU/mL
{1,800~ 180,000,000 IU/mL). One IU/mL of HEV ERHA is
approximately 2.253 copies/ml.



What accounts for the
drastically different
presentations of HEV?




Extensive Steatohepatitis Predominantly portal Predominantly lobular Minimal active
necrosis hepatitis hepatitis hepatitis




LenggenhageD, et al. The histologic presentation of hepatitis E reflects patients' immune status aexigiineg liver condition. MoBathol 2021 Jan;34(1):23248



