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Presenter Disclosure Information
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We, Nancy Harrington and Lindsay Bouton, have been asked to 

disclose any significant relationships with commercial entities that 

are either providing financial support for this program or whose 

products or services are mentioned during our presentations.

We have no relationships to disclose.

We will discuss the use of vaccines in a manner not approved by the 

U.S. Food and Drug Administration.  

But in accordance with ACIP recommendations.
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Today’s Topics

Vaccine-preventable Disease (VPD) Epidemiology 

in Massachusetts

• The 10-Year Table

• Collaboration

• Measles

• Invasive meningococcal disease

• College students

• People experiencing homelessness

• Influenza

• Mumps

• Acute flaccid myelitis (AFM)

• Hepatitis A & B

MA Adult Immunization Conference 20194/2/2019



Disease 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Measles 2 2 3 24 0 1 8 0 1 0 2

Mumps 7 15 9 4 6 71 5 6 258 191 46

Rubella 1 1 0 0 1 0 0 0 0 1 0

Meningococcal
Disease

22 14 8 14 6 11 11 12 11 11 21

Pertussis 761 362 296 280 653 348 298 253 198 383 250

Hepatitis A 58 70 50 40 43 46 43 35 64 53 367

Hep B (acute) 63 93 87 77 76 69 33 27 35 52 46

Hib < 5 2 1 1 0 2 1 1 0 1 2 1

Tetanus 0 0 0 0 0 0 0 0 0 0 0

Diphtheria 0 0 0 0 0 0 0 0 0 0 0

Polio 0 0 0 0 0 0 0 0 0 0 0

Pneumococcal 
Disease < 5 83 81 72 40 51 24 27 20 31 21 26

Varicella 1584 1415 770 606 628 475 469 356 289 383 291

Massachusetts Department of Public Health
Bureau of Infectious Disease and Laboratory Sciences -Division of Epidemiology and Immunization

Vaccine-Preventable Diseases in Massachusetts*, 2008-2018

Data are current as of 2/11/2019 and are subject to change.
*Both confirmed and probable cases are reported for measles, mumps, rubella, and varicella to better reflect  the true burden of disease.  

All other diseases include confirmed cases only.  
4
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Healthcare Provider Role
• Vaccinate!  Get vaccinated!

• Report suspected and confirmed cases of VPDs!

• Notify patient of diagnosis/suspected diagnosis 

• Provide key information to the LBOH to complete the 
official “Case Report” per 105 CMR 300.000

Control measures:

• Isolate patient if still infectious

• Educate patient about protecting their family and close 
contacts – Inform patient that the LBOH may be calling

• Assist with notification and PEP

• Exclude susceptible staff?

5MA Adult Immunization Conference 20194/2/2019



Measles
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Reduction in Deaths Due to Measles Vaccine Globally

Source: MMWR: Oct 27, 2017 / Vol. 66 / No. 42

2000–2016
84% decrease

20.4 million deaths prevented
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Measles Internationally

Sources of photos:  http://outbreaknewstoday.com/israel-measles-outbreak-2018-3000-cases-10845/

https://www.bbc.com/news/health-47157020

https://www.precisionvaccinations.com/venezuela-contributed-68-measles-cases-reported-americas-

during-2018
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Don’t miss vaccination opportunities!

MA Adult Immunization Conference 2019 94/2/2019



Measles in the USA

Source: New York Times, 2/6/2019, and CDC https://www.cdc.gov/measles/cases-outbreaks.html

Please

vaccinate!

MA Adult Immunization Conference 2019 10

(USA)

*Cases as of December 29, 2018. Case count is preliminary and subject to change.

**Cases as of March 7, 2019. Case count is preliminary and subject to change. Data are updated weekly.

4/2/2019
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Measles in Mass 2018
• Two confirmed cases

• Both with recent travel

• Hundreds of people exposed in medical and other settings

• Enormous post-exposure efforts to identify susceptibles and 

vaccinate (or refer for immune globulin)

• Dozens of people quarantined

MA Adult Immunization Conference 2019 114/2/2019



The True Cost of Measles Outbreaks

in the Post-elimination Era

12MA Adult Immunization Conference 2019

Sundaram ME, Guterman LB, Omer SB. The True Cost of Measles Outbreaks During the Postelimination Era. 

JAMA. Published online March 07, 2019. doi:10.1001/jama.2019.1506

The effect of measles outbreaks is generally estimated through case counts and 

geographic spread. Given the high infectivity and potential for severe post-infection 

complications associated with measles, simple case counts are not capable of 

reflecting the true cost of measles outbreaks. When evaluating the true cost of 

measles epidemics during the post-elimination era, policy makers must account for 

the long-term immunologic sequelae that result from infection, the monetary effects 

of a response to the outbreak, and the resulting strain on the health care 

infrastructure…During the measles post-elimination era, vaccine hesitancy and 

refusal have become a threat to the health of the public. 

• Immunologic costs.  Measles causes post-infection immunosuppression, 

increasing chances of secondary viral and bacterial infections.  In addition to 

temporary post-infection immunosuppression, measles infection is associated 

with increased all-cause mortality extending 2 to 3 years post-infection, perhaps 

due to post-measles immunologic amnesia.

• Financial costs. The cost of responding to a single case may be as high as 

$142,000. U.S. estimated costs ranged from 2.7 to 5.3 million in 2011.

• Strain on healthcare system. Diverting human resources disrupts routine 

healthcare and healthcare systems.
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PATIENT #1 CALLS YOUR OFFICE

She is a 40-something who is heading on a Mediterranean cruise in a couple of 

months.  She is wondering if she needs any vaccines prior to travel.

1. Could this scenario actually occur? 

2. Where can you find information about travel vaccine recommendations? 

3. Should she get one or two doses of MMR?

MA Adult Immunization Conference 2019 13

https://wwwnc.cdc.gov/travel.

Before any international travel—

• Infants 6 months through 11 months of age should receive one dose of MMR 

vaccine.†

• Children 12 months of age and older should receive two doses of MMR vaccine 

separated by at least 28 days.

• Teenagers and adults who do not have evidence of immunity* against 

measles should get two doses of MMR vaccine separated by at least 28 

days.

† Infants who get one dose of MMR vaccine before their first birthday should get two more doses (one 

dose at 12 through 15 months of age and another dose at least 28 days later).

* Acceptable presumptive evidence of immunity against measles includes at least one of the 

following: written documentation of adequate vaccination, laboratory evidence of immunity, 

laboratory confirmation of measles, or birth in the United States before 1957.

Yes!

4/2/2019
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BONUS QUESTION:  Does MMR vaccine cause autism?

NO!

“Measles, Mumps, Rubella Vaccination 

and Autism:  A Nationwide Cohort 

Study” – Annals of Internal Medicine, 

3/4/2019.

The study of 657,461 children born in 

Denmark between 1999 and 2010 

strongly supports that MMR “does not 

increase the risk for autism, does 

not trigger autism in susceptible 

children, and is not associated with 

clustering of autism cases after 

vaccination.”
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Meningococcal Disease

Source of photo:  https://www.meningitisnow.org/support-us/news-centre/meningitis-stories/?tag=meningococcal

15MA Adult Immunization Conference 20194/2/2019
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Confirmed Meningococcal Disease, Massachusetts
1999-2018*

Serogroup B

Serogroup C

Serogroup Y

Series4All Cases

*2018 data are preliminary and subject to change
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Two Outbreaks of Invasive Meningococcal Disease in MA

Location of 

Outbreak

Population 

Impacted

Initial 

Onsets

Recent 

Onsets

Total 

cases 

to date

Serogroup Deaths Control Measures

Five College 

Consortium, 

Greater 

Amherst

Students 2 cases 

Oct/Nov 

2017 at 

UMass

Amherst

1 case 

February 

2018 at 

Smith

College

3 B No deaths PEP for close 

contacts (>160) 

and huge 

vaccination efforts 

(>10,200 doses at 

UMass, >2200 

Smith College).

Greater 

Boston 

Homeless 

Communities

People 

experiencing 

homelessness

Winter 

2016*

Winter 

2019

15** C (12)

Y (3)

Two 

deaths 

(group Y)

PEP for close 

contacts and huge

vaccination efforts 

>5000 doses in 

Boston, 

Cambridge, Lynn, 

Quincy, Haverhill, 

Worcester

17

No new cases in >1 year!

MA Adult Immunization Conference 2019
*retrospectively, a case was identified from 2015
**includes 2 cases with connection to homeless communities in stable housing



Groups at Increased Risk for N. meningitidis 

MenACWY MenB

Complement deficiency, or taking 

eculizumab (Soliris)

Complement deficiency, or taking 

eculizumab (Soliris)

Anatomic/Functional asplenia Anatomic/Functional asplenia

Outbreak setting Outbreak setting

Microbiologist Microbiologist

HIV Infection

Traveler to hyperendemic area

First year college student

Military Recruit

18

(Category B) MMWR October 23, 2015/64(41);1171-1176.  MMWR May 19, 2017/66(19);509-513.

MA Adult Immunization Conference 2019

Soeters HM, McNamara LA, Blain AE, Whaley M, MacNeil JR, Hariri S, et al. University-Based Outbreaks 

of Meningococcal Disease Caused by Serogroup B, United States, 2013–2018. Emerg Infect Dis. 

2019;25(3):434-440. https://dx.doi.org/10.3201/eid2503.181574

4/2/2019
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Influenza

Source:  https://www.cdc.gov/flu/index.htm
19MA Adult Immunization Conference 2019
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Massachusetts Influenza-like Illness

20MA Adult Immunization Conference 2019

*as of March 22, 2019

4/2/2019

ILI Clusters
(October-September)

2018-2019 270*

2017-2018 406

2016-2017 261

2015-2016 67

2014-2015 286



65+ years
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Pediatric Influenza-related Deaths: US and MA

CDC 2019 data as of 3/16/2019; MA data as of 3/22/19, preliminary, subject to 
change

https://www.wcvb.com/article/massachusetts-health-officials-confirm-third-pediatric-flu-death-of-
season/26415746

22MA Adult Immunization Conference 20194/2/2019



Interim Estimates of 2018–19 Seasonal Influenza 
Vaccine Effectiveness Overall

Influenza A & B Influenza A (H1N1)pdm09 Influenza A (H3N2)

47% CI (34 -57) 46% CI (30 to 58) 44 CI (13 to 64)

Overall adjusted vaccine effectiveness against all influenza virus 
infection associated with medically attended ARI was 47% (95% 
confidence interval [CI] = 34%–57%). Flu vaccination reduced the 
risk of medically attended flu illness by about half overall among 
people who got vaccinated.  This is within the range (40-60%) of 
what has been seen during recent seasons when the recommended 
vaccine viruses are well-matched to the circulating viruses.

During the 2017–18 influenza season, in which influenza A(H3N2) predominated, 
vaccination was estimated to prevent 7.1 million illnesses, 3.7 million medical 
visits, 109,000 hospitalizations, and 8,000 deaths. Vaccination can also reduce 
the severity of influenza-associated illness. 

https://www.cdc.gov/mmwr/volumes/68/wr/mm6806a2.htm?s_cid=mm6806a2_e

23MA Adult Immunization Conference 20194/2/2019



PATIENT #2

A patient calls your office with a question 

about flu vaccine.  The patient had 

laboratory-confirmed influenza two weeks 

ago.  Should they still get the vaccine?

1. Should the patient get flu vaccine?

2. Is there still flu in MA?

3. Is influenza a risk to healthy young people?

MA Adult Immunization Conference 2019 24

Yes, flu vaccine is recommended 

throughout the season, and protects 

against multiple strains of the flu.

Yes, flu is seen throughout the year in MA, although 

it peaks during the winter and early spring, usually.

Yes.  Although people with pre-existing health conditions may be 

more likely to develop severe disease, every year there are pediatric 

flu-related deaths among otherwise healthy, usually unvaccinated, 

young people.

4/2/2019



Mumps

https://www.wcvb.com/article/massachusetts-health-officials-confirm-third-pediatric-flu-death-of-season/26415746

25MA Adult Immunization Conference 20194/2/2019



Mumps in MA 2016 – 2018*

*2018 data are preliminary and subject to change.  Includes confirmed and probable to better reflect the 

burden of disease.

2016:  258 cases, 80% college-related

2017:  191 cases, 47% Latino communities

2018:    46 cases*

Control measures:  required vaccination, isolation and quarantine, social distancing, 

school breaks, vaccination clinics, paying attention to recommended vaccinations for 

adults.
26MA Adult Immunization Conference 2019

Number of Cases per Month
2016 2017 2018
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PATIENT #3

A college student with parotitis comes in 

for an evaluation.  You know that the big 

mumps outbreak of 2016 among college 

students is over.  

1. Should the patient be isolated for five days after onset?

2. Are there other causes of parotitis?

3. How effective are two doses of MMR in preventing mumps?

4. What is the most important clinical specimen to collect?

MA Adult Immunization Conference 2019 27

Yes, if you suspect mumps, please ask the patient to isolate for 5 days after onset.

There are many causes of parotitis, including other viruses and bacterial infections.

Two doses are 88% (range 31-95%) protective; protection may wane after 12+ years.

A swab of the buccal region for mumps PCR testing.

4/2/2019



Acute Flaccid Myelitis (AFM)

Sources: https://www.aafp.org/news/health-of-the-public/20181119mmwr-afm.html; CDC

**2018 data are preliminary and subject to change

AFM in MA 2018**: 

4 confirmed

1 probable

4 suspect

5 revoked
28MA Adult Immunization Conference 20194/2/2019

https://www.aafp.org/news/health-of-the-public/20181119mmwr-afm.html
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**2018/2019 data are preliminary and subject to change

Acute Flaccid Myelitis (AFM)
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MA AFM Cases 2014-2018

*includes probable to better reflect burden of disease

https://www.cdc.gov/acute-flaccid-myelitis/afm-surveillance.html
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• Respiratory illness: Most of the patients with AFM (more 

than 90%) had a mild respiratory illness or fever consistent 

with a viral infection before they developed AFM. 

• Stool testing and polio: These AFM cases are not

caused by poliovirus; all the stool specimens from AFM 

patients that we received tested negative for poliovirus.

• CSF testing:  CDC detected coxsackievirus A16, EV-A71, 

and EV-D68 in the spinal fluid of only four of 537

confirmed cases of AFM since 2014, which points to the 

cause of their AFM. For all other patients (>99%), no 

pathogen has been detected in their spinal fluid to 

confirm a cause.

• Seasonality: Most patients had onset of AFM between 

August and October, with increases in AFM cases every 

two years since 2014. At this same time of year, many 

viruses commonly circulate, including enteroviruses, and 

will be temporally associated with AFM.

• Age impacted: Most AFM cases are children (over 90%).

AFM:  What is Known to Date?

If you suspect AFM, please call MDPH epidemiologists at 617/983-6800.

MA Adult Immunization Conference 2019 304/2/2019



Massachusetts Department of Public Health

Bureau of Infectious Disease and Laboratory Sciences

Hepatitis A Outbreak In Persons 

Experiencing Homelessness and 

Substance Use Disorder

Lindsay Bouton

Epidemiologist

April 2, 2019

MA Adult Immunization Conference 2019
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Hepatitis A background

• Liver disease caused by hepatitis A virus (HAV)

• Symptoms may include fever, fatigue, loss of 

appetite, stomach pain, nausea, diarrhea and 

jaundice

– Ranges from mild to severe disease; more severe in 

individuals with pre-existing liver disease

• Acute infection only

• Spread via fecal-oral route

• Average incubation period is 28 days (range 15-

50 days)

4/2/2019 MA Adult Immunization Conference 2019
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Hepatitis A vaccine

• Two single-antigen and one combination 

vaccine (all inactivated) currently licensed in US

• Advisory Committee on Immunization Practices 

(ACIP) recommends vaccine for:
– All children at age 1 year,

– Persons who are at increased risk for infection,

– Persons who are at increased risk for complications from 

hepatitis A, and

– Any person wishing to obtain immunity (protection).

• Single-antigen vaccine (and IG) also used for 

post-exposure prophylaxis (PEP), within two 

weeks of exposure
4/2/2019 MA Adult Immunization Conference 2019
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Recommendations for routine 

preexposure use of hepatitis A vaccine

Doshani M, Weng M, Moore KL, Romero JR, Nelson NP. Recommendations of the Advisory Committee on Immunization 

Practices for Use of Hepatitis A Vaccine for Persons Experiencing Homelessness. MMWR Morb Mortal Wkly Rep 

2019;68:153–156. DOI: http://dx.doi.org/10.15585/mmwr.mm6806a6

4/2/2019 MA Adult Immunization Conference 2019
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Hepatitis A in Massachusetts

• Each case investigated by local board of health 

(LBOH) and MDPH

– Demographic, clinical, and risk data collected

– Vaccination recommended for close contacts

• Typically about 50 confirmed reported cases per 

year

– At least 25% associated with international travel

• Males and females affected equally

• 50% hospitalization rate

4/2/2019 MA Adult Immunization Conference 2019
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Homelessness in US and 

Massachusetts

• On a single night in 2018, roughly 553,000 people 

were experiencing homelessness in the US

– 65% in sheltered locations, 35% unsheltered

• 20,068 people experienced homelessness in 

2018 in Massachusetts (29 people per 10,000)

– 4.9% unsheltered

• Massachusetts has one of the largest increases in 

homelessness in the country

– 32.7% increase from 2007 to 2018

US Department of Housing and Urban Development . The 2018 Annual Homeless Assessment Report (AHAR) to Congress. 

Part 1:  Point-In-Time Estimates of Homelessness. December 2018. 

https://www.hudexchange.info/resources/documents/2018-AHAR-Part-1.pdf

4/2/2019 MA Adult Immunization Conference 2019
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Recent outbreaks

• Since 2017, CDC has been tracking multiple 

outbreaks of HAV infection in other states

https://www.cdc.gov/hepatitis/outbreaks/2017March-HepatitisA.htm

 Affecting people 

who use drugs 

and/or people who 

are homeless

 Person-to-person 

spread

 Certain states with 

case counts >4000

4/2/2019 MA Adult Immunization Conference 2019
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National outbreak

4/2/2019 MA Adult Immunization Conference 2019
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Outbreak in Massachusetts

• Since April 2018, 335 cases reported to MDPH 

in individuals experiencing homelessness and/or 

substance use disorder
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Outbreak cases (N= 335)

• Complications

– Hospitalization rate:  83%

– Mortality rate:  1%

• Demographics

– Gender:  60% male

– Age:  Range 21-78, Median 34

– Race/ethnicity:  predominantly white non-Hispanic

Data as of 3/22/2019 and subject to change.

4/2/2019 MA Adult Immunization Conference 2019
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Outbreak cases (N= 335)

• Risks:

– Homelessness/unstable housing:  50%

– Injection drug use:  76%

– Any illicit drug use:  90%

– Current or recent incarceration:  10%

Data as of 3/22/2019 and subject to change.

4/2/2019 MA Adult Immunization Conference 2019
41



Outbreak cases (N= 335)

• Affected counties

– Barnstable:  2%

– Berkshire:  <1%

– Bristol:  6%

– Essex:  14%

– Hampden:  3%

– Hampshire:  1%

– Middlesex:  12%

– Norfolk:  5%

– Plymouth:  9%

– Suffolk:  24%

– Worcester:  25%

Data as of 3/22/2019 and subject to change.

4/2/2019 MA Adult Immunization Conference 2019
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Outbreak cases (N= 335)

• Coinfections

– Confirmed chronic hepatitis C infection:  52%

– HIV infection:  4%

• Genotyping/sequencing analysis (CDC and MA 

State Public Health Lab) to date:

– Predominantly genotype IIIA

Data as of 3/22/2019 and subject to change.

4/2/2019 MA Adult Immunization Conference 2019
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MDPH response

• Communications recommending vaccination of 

at-risk population and other prevention 

measures:

– Clinical advisory August 2 (with Boston Public Health 

Commission)

– Clinical advisory August 22

– Public health alert September 24

4/2/2019 44



MDPH response

• Outreach to LBOHs, homeless shelters, syringe 

services programs, community health centers, 

jails, emergency departments, detox facilities, 

and other agencies serving at-risk populations 

• Provision of state & CDC supplied HAV vaccine

• Development of communications materials

4/2/2019 45



Control recommendations

• Vaccination of those at high risk

• Handwashing

• Environmental cleaning

• Education about prevention

• Early recognition of cases

• Reporting of new cases

4/2/2019 MA Adult Immunization Conference 2019
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Vaccination recommendations

• Vaccinate all persons at high risk:

– Persons experiencing homelessness

– Persons who use injection or non-injection drugs 

and/or have chronic liver disease (including chronic 

hepatitis B or C infection or chronic alcohol use)

– Persons recently or currently incarcerated

– Men who have sex with men

• Single dose of monovalent hepatitis A vaccine

4/2/2019 MA Adult Immunization Conference 2019
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Other hepatitis A guidelines

Nelson NP, Link-Gelles R, Hofmeister MG, et al. Update: Recommendations of the Advisory 

Committee on Immunization Practices for Use of Hepatitis A Vaccine for Postexposure

Prophylaxis and for Preexposure Prophylaxis for International Travel. MMWR Morb Mortal 

Wkly Rep 2018;67:1216–1220. DOI: http://dx.doi.org/10.15585/mmwr.mm6743a5

• Vaccine and IG recommendations for:

– Post-exposure

– Pre-exposure for travel

4/2/2019 MA Adult Immunization Conference 2019
48

http://dx.doi.org/10.15585/mmwr.mm6743a5


And don’t forget hepatitis B!

• Increase in national rate of new HBV infections since 

2014—likely due to increasing injection drug use

• Outbreak among persons who inject drugs in Bristol 

County in 2017-2018

https://www.cdc.gov/hepa

titis/hbv/hbvfaq.htm#over

view

4/2/2019
MA Adult Immunization Conference 2019 49



Persons recommended to 

receive hepatitis B vaccine

Schillie S, Vellozzi C, Reingold A, et al. Prevention of Hepatitis B Virus Infection in 

the United States: Recommendations of the Advisory Committee on Immunization 

Practices. MMWR Recomm Rep 2018;67(No. RR-1):1–31. 

DOI: http://dx.doi.org/10.15585/mmwr.rr6701a1
4/2/2019 MA Adult Immunization Conference 2019 50
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What vaccines do you 

recommend (if any)?
Brian is 47, and has recently found a home after living 

on the street and struggling with mental health and 

substance use issues.  He acknowledges that his 

stability feels fragile. He has been diagnosed with HCV 

infection in the past. What vaccinations should he get 

before he leaves your office? 

1. MMR

2. MenACWY

3. HAV

4. HBV

5. Influenza

6. All of the above

4/2/2019 MA Adult Immunization Conference 2019
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Questions?

• Email me:  Lindsay.bouton@state.ma.us

• MDPH Epidemiology Division:  617-983-6800

– Questions about HAV cases, transmission, 

prevention, and HAV educational materials

• MDPH Vaccine Unit:  617-983-6828

– Calls about ordering HAV vaccine for target 

populations

• Hepatitis A outbreak web page:  

https://www.mass.gov/info-details/current-

hepatitis-a-outbreak

4/2/2019 MA Adult Immunization Conference 2019
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