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Hepatitis A Virus

 RNA Picornavirus
– Single serotype worldwide, despite multiple                                 

genotypes

 Acute disease and asymptomatic infection

 No chronic infection
– Protective antibodies develop in response to infection and confer 

lifelong immunity



Hepatitis A is caused by HAV, a 27-nm ribonucleic acid (RNA) agent that is classified as a picornavirus. 
Only one serotype has been observed among HAV isolates collected from various parts of the world. 
HAV causes both acute disease and asymptomatic infection. HAV does not cause chronic infection. Total 
antibody to HAV develops in response to infection and confers lifelong immunity from future HAV 
infection. 



Hepatitis A – Clinical Features
• Classic Symptoms fever, reduced appetite, nausea, 

vomiting, abdominal pain

• Jaundice by        <6 yrs <10% 
age group:                    6-14 yrs 40%-50%

>14 yrs 70%-80%

• Rare complications:  Fulminant hepatitis (death)
Cholestatic hepatitis                
Relapsing hepatitis

• Incubation period:        Average 30 days
Range 15-50 days

• Chronic sequelae:       None 



The average incubation period for hepatitis A is 30 days, with a range of 15 to 50 days. Patients 
characteristically have abrupt onset of symptoms which can include fever, malaise, anorexia, nausea, 
abdominal discomfort, dark urine, and jaundice. The severity of clinical disease associated with HAV 
infection increases with increasing age; jaundice occurs among less than 10% of children younger than 6 
years of age, 40%-50% of older children, and 70%-80% of adults. Complications of hepatitis A include 
fulminant hepatitis, in which the case fatality rate can be greater than 50% despite medical 
interventions such as liver transplantation; cholestatic hepatitis, with very high bilirubin levels that can 
persist for months; and relapsing hepatitis, in which exacerbations can occur weeks to months after 
apparent recovery. Chronic infection does not occur following HAV infection. 



Hepatitis A Virus Transmission

 Close personal contact
(e.g., household contact, sexual contact, child day-care centers)

 Contaminated food, water
(e.g., infected food handlers)

 Blood exposure (historically thought to be uncommon)
(e.g., injection drug use, rarely by transfusion)



Transmission of HAV generally occurs when susceptible persons put anything in their mouths that has 
been contaminated with the feces of an infected person.  Close personal contact is the most common 
mode of HAV transmission, as demonstrated by infections among household and sex contacts of 
persons with hepatitis A and among children in day-care center outbreaks.  Contaminated food and 
water can also serve as vehicles of HAV transmission.  HAV transmission can occur when an infected 
food handler directly handles uncooked or cooked foods. Outbreaks have also been reported in 
association with foods contaminated before wholesale distribution, such as fresh vegetables 
contaminated at the time of harvesting or processing. HAV transmission can occur as a result of blood 
exposures such as injecting drug use or blood transfusion because viremia can occur prior to the onset 
of illness in infected persons.  Screening of blood products for HAV has essentially eliminated the 
already extremely low risk associated with transfusion.  



Concentration of Hepatitis A Virus in Various Body Fluids

Source: Viral Hepatitis and Liver Disease 1984;9-22
J Infect Dis 1989;160:887-890
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Feces can contain up to 108 infectious virions per milliliter and are the primary source of HAV.  Viremia 
occurs during the preclinical and clinical phases of illness, and HAV has been transmitted by transfusion 
(before screening of blood and blood products for HAV was initiated) and by injection drug use.  Virus 
has also been found in saliva and urine during the incubation period in experimentally infected animals, 
but transmission by saliva or urine has not been reported to occur. 



Hepatitis A Virus Transmission
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From 1990 through 2000, the most frequently reported source of infection was personal contact 
(household or sex) with an infected person (14%).  Two percent of cases involved a child or employee in 
day-care; 6% of cases were a contact of a child or employee in day-care; 5% of cases reported recent 
international travel; and 4% of cases reported being part of a recognized foodborne outbreak. Injection 
drug use was a reported risk factor in 6% of cases; men who have sex with men represented 10% of 
cases.  Forty-six percent of reported hepatitis A cases could not identify a risk factor for their infection.  

Note: Risk factor percentages rounded to nearest percent 



Source: CDC
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In general, the incidence of hepatitis A in the United States has been cyclic, with nationwide increases 
occurring every 10 to 15 years (the last peak occurred in 1995). Hepatitis A vaccine, licensed in 1995, is 
now used in hepatitis A childhood immunization programs in all parts of the United States. Hepatitis A 
rates have been declining since 1995, and since 1998 have been at historically low levels. The wider use 
of vaccine is probably contributing to this marked decrease in hepatitis A rates in the United States. 





March 19 2019
Figure 1: Number of Hepatitis A Cases by County

*Cell counts less than 5 are redacted to ensure confidentiality.
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Figure 2: Hepatitis A Cases by Week, February 2018 - March 2019
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Characteristic n Percent
Men 194 64

Women 103 34

Pregnant Women 1 1

Black or African 
American

8 3

White 278 92

TOTAL CASES 301 100

Table 1: Demographic Characteristics of Hepatitis A Cases
*Percents may not add to 100% due to missing data



Characteristic n Percent
Number Who Use Drugs 179 59
Number who Inject Drugs 95 55

Number who Shared Injection Equipment 3 3

Number of Food Handlers 15 5

Number Co-infected With Hepatitis C 80 27

Number Co-infected With Hepatitis B 14 5

Number Hospitalized 148 49
Number of Men Who Have Sex With Men 3 2

Number Jailed Past 2 Months 14 5

Number of Homeless Individuals 8 3

Table 2: Risk Factors and Clinical Characteristics Among Cases of Hepatitis A
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ADH Activities 

• Monitoring the local and 
national outbreak trends

• Provider education
• Stakeholder engagement
• Public communication
• Secured additional grant 

money for response

• Provision of vaccine for free
• Targeting high risk groups
• Novel approaches 

(EMS, Emergency Depts)
• Recurring clinics in jails, 

shelters, food pantries, 
addiction treatment facilities

• Post exposure clinics in 
restaurants, schools, and 
other settings



Summary of Vaccination Efforts
 31 mass clinics in 13 counties

– ~13,000 vaccinated in Greene County
– ~7,600 vaccinated in Craighead County

 22 clinics in jails
– 1102 vaccinated

 ~30,000 vaccines delivered by ADH staff



Hepatitis A among Food Handlers
 15 cases among food handlers (5% of total cases)
 19 mass vaccination clinics due to food handler exposure

– 14,493 vaccinated due to food handler exposure

 ~600 restaurants and food services visited by Environmental Health 
Specialists and Communicable Disease Nurse Specialists to provide 
education regarding hepatitis A and promote vaccination of food handlers
– >515 food service workers vaccinated for hepatitis A



Rural Challenges
 Initial cases were identified in a county with a population of <15,000, 

primarily among the homeless and persons who use recreational drugs.
– lack of traditional homeless shelters
– limited access to medical care, including addiction care
– no syringe service programs

 The high-risk population is both more difficult to identify in this area as 
well as more stigmatized due to the small community size.

 About a third of cases have been identified as contacts to other cases but 
have either refused vaccination or did not seek out vaccination after 
exposure. 



Resources & Vaccine Access
 Resources:

– Staff and vaccine pulled from other counties
– 317 funds used for vaccine purchase (38,000 doses)
– Medicaid and private insurance billed for immunizations
– ELC supplementary outbreak funding ($160,000)

 Early in the multi-state outbreak of hepatitis A, vaccine availability was a 
concern, which limited our ability to preemptively vaccinate at-risk 
individuals in counties adjacent to those experiencing cases. 

 Concerns about the availability of vaccine have since abated.



Lessons Learned
 Engaging high risk individuals, such as those who use drugs, continues to 

be a challenge for this particular outbreak.
 Limited resources for these high risk individuals exist in this area, including 

substance abuse treatment centers, homeless shelters, and syringe service 
programs.

 Because of this, outreach efforts have been challenged to reach this 
particular population prior to infection.

 Given the lack of resources in this region and throughout the state, 
outbreaks of similar pathogens affecting the same populations could 
become more frequent and more consequential as drug use and injection 
drug use continue to increase. 



What do we expect?
 Several more months of elevated levels of hepatitis A

 A new normal of hepatitis A endemicity in the country and potentially the 
state

 Potentially some policy changes regarding immunizations for food 
workers

 Hopefully, a renewed commitment to improve the health care system 
with regard to adult immunizations
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Measles 101   

• Viral infection characterized 
by fever and rash

• Highly contagious  
– 90% attack rate in close contacts

• Airborne and droplet transmission
• Incubation period (time from exposure to illness)

– 7 to 21 days after exposure
• Infectious period

– 4 days before through 4 days after rash onset



Measles, New York City, 2013-2019*

Year Confirmed 
cases

Contacts investigated

Oct 2018-March 2019* 181 >8,900

2017 2 278

2016 1 431

2015 6 1169

2014 27 2404

2013 62 2575

3
*As of March 18, 2019



Measles Outbreak, 2018-19, New York City 
• Rash onset of first 

case was 9/30/18
• Centered in two 

Orthodox Jewish 
neighborhoods in 
Brooklyn 



Measles Outbreak, New York City, 2018-19: 
Epi Curve by Rash Onset and Neighborhood*

.

N=181 cases

* Bensonhurst (1), Brighton Beach (1), Borough Park (46), Midwood/Marine Park (2), 
Williamsburg (130), Flushing, Queens (1) as of 3/18/19



Measles Outbreak, New York City, 2018-19: 
Age and Vaccination History

.

Age 
Category

# 
No 

MMR

# 1 
Prior 
MMR

# 2 
Prior 
MMR

# MMR 
Not 

Known

Total

<1 year 28 1 0 0 29
1 to 4 years 88 9 0 1 98
5 to 18 
years

28 1 1 0 30

>18 years 1 0 3 20 24
Total 
(%)

145
(80%)

11 4 21 181

Median Age: 3 years (Range: 4 months to 59 years)



Complications

• Hospitalizations: 11

• Pneumonia: 7

• Otitis media: 23

• Diarrhea: 22



Outbreak Control Measures

• Notification of exposed contacts
• Post-exposure prophylaxis (PEP), MMR or IG, 

and/or home isolation as needed
• Alerts to providers citywide and targeted
• Recall of unvaccinated patients
• Press release and media interviews/articles
• Print ads and social media 
• Daycare and school exclusions
• Community engagement 



Use of Citywide Immunization Registry (CIR)
• Track MMR vaccine uptake 
• Patient recall
• Check vaccination status of known contacts
• Ascertain demographic/contact information for 

exposed persons 
• Identify persons residing in the same building as 

the case and extended household members
• Identify physicians for cases who did not present 

for medical care and for those who need PEP



MMR Vaccine Uptake Among Children <5 Years, 
Williamsburg, Brooklyn, NY 

Since October 1, 2018, an additional 
- 10,771 doses in NYC (15% increase)
- 2,969 doses in Williamsburg (95% increase)
have been given to children <5 years of age compared to the same time period last year.
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Outbreak Challenges 

• >8,900 exposed contacts identified 
– Healthcare facilities: hospitals and outpatient

– Schools and daycares

• Multiple identified chains of transmission 
• 9 importations (Israel, UK, Ukraine, NJ, NYS)
• Vaccine hesitancy
• Cases not seeking medical care



Key Partnerships

• Providers serving this community
– Increasing role of urgent care centers 

• Agudath Israel – yeshivas 
• Hatzalah – ambulance services
• Yeled v’ Yaldah – service organization
• Orthodox Jewish Nurses Association (OJNA)
• Jewish media



Providers

• Critical partners 
• Multiple communications
• Assist with recall 
• Make sure they have enough MMR on hand
• Measures to prevent exposures
• PEP
• Posters 
• Distribution of patient educational materials



Community Engagement

• Meetings with local religious, community and 
elected officials 

• Letters sent to parents through schools
• Telephone hotlines 
• Robocalls (three times, ~75,000 contacts)
• Partners (OJNA) holding small informational 

sessions with mothers
• Call center and immunization hotline



Community Engagement

• Focus on print and digital media serving the 
community
– English and Yiddish 

– Measles symptoms and travel warning 

– Co-branded

• Distribution of materials and Tzim Gezint booklet 
through providers and local community-based 
organizations
– Early Intervention, Head Start, WIC 

– Mailing of Tzim Gezint booklet to 29,000 households 









Current Status and Risks

• Recent surge in cases related to exposures at 
one yeshiva 

• Retrospective cases identified through serology
– No opportunity to implement control measures

– Parents looking to expose their children

• Nosocomial transmission and first two cases 
outside of the Orthodox community 

• New importations from Israel to Queens and 
other neighborhoods in Brooklyn



Next Steps

• Maintain daycare and school exclusions and 
continue audits

• Lowered age for MMR to 6 months
• Increased efforts to prevent exposures and 

ensure timely notifications 
– Increased support to one FQHC

• Mobilize rabbinical leadership 



Thank you!

Jane R. Zucker
jzucker@health.nyc.gov 
347-396-2471

Q & A

mailto:jzucker@health.nyc.gov
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