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Laboratories are key for vaccine preventable disease (VPD) 
determinations and investigations (ref. CDC): 

• Virus isolation is considered among the best methods 
for con�rming mumps infection

• Laboratory con�rmation is essential for all sporadic 
measles cases and all outbreaks

• Clinical diagnosis of rubella is unreliable, therefore, 
cases must be laboratory con�rmed 

Behind the scenes, the public health laboratory is an 
essential team member in identifying, con�rming and 
mitigating some of the most critical VPDs in the 
community, including mumps, measles, rubella and 
pertussis. As one illustration of this point, MHDL in 
November and December of 2015 alone performed 
real-time testing for 12 such cases in a matter of hours. 

By utilizing the capabilities of molecular detection, 
serology and viral culture for VPDs, a public health 
laboratory can prioritize testing same day or within 24 
hours, for the purpose of ensuring the safety of the local 
community. While the primary mission of other local 
clinical, reference or state public health laboratories may 
di�er, local public health agencies can prioritize work and 
engender a feeling of urgency and community ownership 
that might be di�erent from a more removed public health 
jurisdiction. 

We provide several examples showing the e�ectiveness of 
a local public health laboratory responding in very near 
real-time within a team of local public health investigators 
to intervene in the spread of vaccine preventable diseases 
in a local community. 

Methods
PCR methods

• CDC modi�ed method validated in house for: 
Measles, Mumps, Rubella. 

• CDC modi�ed multiplex real-time Taqman PCR 
assay for 3 Bordetella species:

 B. pertussis   •   B. parapertussis   •   B. holmesii

Serological methods

• Commercial ELISA based serology for measles, 
mumps, and rubella IgG.

•  IgM: send out

PT programs

• Wisconsin State Laboratory of Hygiene (WSLH) and 
College of American Pathologists (CAP) pro�ciency 
program for IgG serology of Rubella, Measles, and 
Mumps; real time RT-PCR pro�ciency for viral 
agent and pertussis from WSLH   

# Sta� Trained

• 2: serology testing;  5: real time RT-PCR
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• Day 1: Saturday evening: MHD Epidemiologist contacted by local clinic seeking Mumps test. 
   •  Clinic sends specimen to commercial lab in another state seeking rapid results.

• Day 3: Tuesday morning: due to urgency MHD tests & results POSITIVE Mumps within 4hrs

• Day 5: Thursday, Commercial lab results received: POSITIVE Mumps, 5 days after collection
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Lessons Learned
A recent example is the college student 
who was con�rmed “PCR mumps 
positive” by MHDL in real time late in the 
day before a four-day holiday weekend.  
This rapid response (in a matter of hours) 
allowed MHD epidemiologists, public 
health nurses and physicians to respond  
immediately with contact tracing and 
other control measures to forestall a 
community outbreak.  Sending out such 
a test to a distant or non-public health 
reference lab would have resulted in 
delayed response in this critical public 
health intervention process.   
 

While other laboratory facilities may 
have these testing capabilities, in 2015, 
three large local health care institutions, 
two university health centers and MHD 
epidemiologists chose to utilize the local 
PHL service to optimize VPD testing 
interventions in real-time in the context 
of a team response of public health 
investigators.

 
By maintaining laboratory pro�ciency in 
VPD testing, MHDL continues to 
contribute to both small, local 
investigations and surge capacity for 
larger statewide outbreaks. 

Introduction
The impact of vaccines in preventing disease cannot be 
overstated and has proven to be one of the most 
important advancements in the history of public health. 
Vaccines can protect infants, children and teens from 16 
potentially harmful diseases.1  Of these diseases, the City 
of Milwaukee Health Department Laboratory (MHDL) 
typically tests for measles, mumps, rubella and pertussis 
when indicated. These diseases continue to be a threat 
worldwide, and the U.S. population may be exposed or 
susceptible to cases from those not vaccinated, under 
vaccinated, with waning immunity or failed vaccinations. 

In 2008 (the most recent report), the World Health 
Organization (WHO) estimated that 1.5 million deaths 
among children under 5 years of age were due to diseases 
that could have been prevented by routine vaccination.2  
This represents 17% of global total mortality in children 
under age 5. This included the following examples of 
mortality worldwide: pertussis (195,000) and measles 
(118,000). 

In the U.S., the average number of cases (and deaths) in 
the pre-vaccine era compared to current morbidity is as 
follows:

Disease

3Pre-vaccine era annual Current Cases (2015)

Morbidity Mortality3 USA4 Wisconsin5 Milwaukee 
County6

Measles 530,217 440 189 0 0

Mumps 162,344 39 1,057 45 1

Rubella 47,745 17 <10 0 0

Pertussis 200,752 4,034 32,971 509 112

• Urban campus 15 minutes from downtown Milwaukee

• 28,000+ students

• Mumps case: Day before Thanksgiving break – November 2015

Late Tuesday before 4-day Thanksgiving Break
• UWM Health Services contacts MHD  •  suspect Mumps case
•  MHDL specimen: receipt 11/24/15 @ 4:47 p.m.  •  Reported 11/25/15 @11:42 a.m.
• TAT Mumps con�rmation:  18 hour 55 minutes
• Campus-wide noti�cation results (see right)       sent to students on Holiday break

Case History #1:  One Case of Mumps at University of Wisconsin-Milwaukee

Case History #2:  Local PHL vs. Commercial Reference Lab: May 2016

Case History #3:  Local Cluster Investigation: May 2016

Case #

Date 
Received 

in  Lab

Time 
Received 

in Lab

Time 
Reported 

by Lab

Turnaround 
Time

by Lab
PCR 

Results
Patient Information

(All 4 cases had parotid swelling)
Age & 

Gender

Hrs:Min

1 May 12, 2016 1:18 PM 3:15 PM 1:57 POS Student attends College “A” 20 F

2 May 13, 2016 2:24 PM 5:10 PM 2:46 POS Student attends College “A” 21 F

3 May 17, 2016 12:33 PM 3:17 PM 2:44 POS Bartender frequented by College “A” students 26 M

4 May 19, 2016 7:51 AM 10:54 AM 3:03 NEG Works in area of College “A” 32 F

Average Mumps PCR Turnaround Time: 2:37
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November 30, 2015 

To:       Students, Faculty, and Staff at the University of Wisconsin-Milwaukee 

As of November 30, 2015, there are 37 confirmed cases of mumps reported in the State of Wisconsin in 2015. 
Based on a recent investigation conducted by the City of Milwaukee Health Department, you are likely to have
been around someone sick with Mumps.

To stay healthy and prevent spreading the illness, the following measures are strongly recommended: 

1. Check your immunization records. Check your immunization records to make sure you have had two doses of 
the measles-mumps-rubella (MMR) vaccine. Vaccination with two doses of the MMR vaccine is the safest and 
most effective way to prevent up to 95% of mumps infections for young adults.  Individuals born before 1957 
are likely to have had mumps disease as a child and are not generally considered to need vaccination. You can 
access your immunization records at the Public Immunization Record Access portal of the Wisconsin 
Immunization Registry (https://www.dhswir.org/PR/clientSearch.do). If you need vaccination call 414-286-8034 
for information about getting vaccinating at the City of Milwaukee Health Department.  

2. Follow these preventive actions. Mumps is spread from an infected person through coughing, sneezing, or 
talking or through contact with saliva; so wash your hands regularly with soap and water, sneeze and cough into 
a tissue or your elbow and avoid sharing drinks, food and utensils. 

3. Watch for symptoms through December 15, 2015, even if you have been vaccinated. Early symptoms 
usually begin 16 to 18 days after exposure and may include fever, headache, muscle aches, fatigue and 
respiratory symptoms (e.g. nasal congestion, cough). Swelling of the cheek and jaw area (salivary glands) is a 
classic symptom of mumps and may first be noted as earache or tenderness at the jaw line. Sometimes mumps 
can cause tenderness or swelling of the testicles. In some cases, mumps infection can result in complications that 
can be severe and result in hospitalization. If you are currently experiencing any tenderness or swelling in 
the face or jaw – or if any such symptoms develop, even if you have had an MMR vaccine – you 
MUST remain at home and immediately contact your healthcare provider and the Milwaukee Health 
Department at 414-286-3624. 

4. Stay home if you are sick. Anyone suspected of having mumps is expected to stay home from school, work, or 
similar activities for five days after onset of parotitis (swelling of the salivary glands). This means don’t attend 
class or labs, go to work, or socialize with others during this five-day period and don’t use public transportation. 
Mouth and nose should be covered during any sneezing or coughing, and hands should be washed frequently.  

For more information or questions, contact the City of Milwaukee Health Department at (414) 286-3624 and ask to 
talk with a nurse. 

Sincerely,    

Paul Hunter, MD 
Associate Medical Director, City of Milwaukee Health Department 
Associate Professor of Family Medicine and Community Health 
 University of Wisconsin School of Medicine and Public Health 
 

 

Turnaround Time
Hours:Minutes

PCR # Tests # Patients # Agencies Average Median
Mumps 18 18 6 8:20 4:46

Measles 11 9 4 11:16 11:06

Rubella 7 5 4 35:31 20:52

Pertussis 17 17 3 10:06 4:39

Total 53 49 7 13:24 4:55

TAT # %
Same Day: 33 (62) 4:00 4:00

Next Day: 16 (30) 19:23 20:07

*2-3 Days: 4 (4) 67:00 71:24

*weekend

Results
2015 VPD Test Results Turn-Around Time n=53
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FOR IMMEDIATE RELEASE

Contact: Jeff Fleming

May 19, 2016

Office (414) 286-8580

Cell (414) 559-2497

City of Milwaukee Health Department Confirms Multiple Cases of Mumps

Health officials remind public on importance of vaccination, urge awareness of symptoms

MILWAUKEE – The City of Milwaukee Health Department (MHD) has received reports of three confirmed cases of 

mumps infection in city residents, including area college students and community members.

Mumps is a contagious respiratory illness caused by the mumps virus. It is spread through the air by droplets and 

contact with saliva or mucus from infected persons. Mumps can be transmitted through coughing and sneezing as well 

as sharing food or beverage items and utensils with infected individuals. Symptoms of mumps include fever, body 

aches, headaches, and swelling or pain of the salivary glands near the ears and jaw. Anyone who experiences these 

symptoms should contact his/her health care provider for diagnosis and testing.

The MHD recommends that persons experiencing symptoms consistent with mumps infection, especially swelling of 

one or both salivary glands, call your healthcare provider and stay home from work or school for a minimum of five 

days after the onset of swelling. Individuals are also advised to cover their mouths and noses when coughing or 

sneezing and wash hands frequently with soap and water. While most individuals recover fully, mumps infection can 

occasionally cause serious complications in adults that can include inflammation of the testicles in men or ovaries and 

breasts in women, inflammation of the brain (encephalitis), and temporary or permanent deafness.

Vaccination with two doses of Mumps-Measles-Rubella (MMR) vaccine is the best way to prevent mumps infection. 

Public health officials advise individuals to be aware of their vaccination status, and seek advice from a health care 

provider if your vaccinations are not up to date. 

For more information, visit www.milwaukee.gov/health or www.cdc.gov/mumps.
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