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 Update on mumps epidemiology in the United States in 2017 
 Evidence reviewed by the Mumps Work Group concerning 

–
–
–

Immune response to the 3rd dose of measles, mumps, rubella vaccine (MMR3) 
Published studies on use of MMR3 for mumps outbreak control 
Safety of MMR3  

 Work Group deliberations and interpretation of the evidence on use of MMR3 
are ongoing and will be presented during the October ACIP meeting 

Presentation Outline 
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Source: National Notifiable Diseases Surveillance System (passive surveillance); 2016 data is preliminary (May 31, 2017) and subject to change  
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2011 2012 2013 2014 2015 2016 

Case 
Count 404 229 584 1223 1329 6353 

I.R. 1.3 0.7 1.9 3.8 4.2 19.9 

OB 
Cases 128 3 313 747 836 4975 

% of 
OB 
Cases 

32 1.3 54 61 63 78 

Jurisdi
ctions 
w/OB 
cases 

9 3 11 15 14 32 

Mumps Cases, Incidence Rate (IR) and Outbreak (OB)-Related 
Data, United States, 2011-2016 

Source: National Notifiable Disease Surveillance System (passive surveillance); 2016 and 2017 data is preliminary (as of May 31, 2017) and 
subject to change; data provided by Nakia Clemmons (CDC)  
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Source: National Notifiable Disease Surveillance System (passive surveillance); 2016 and 2017 data is preliminary (as of May 31, 2017) and 
subject to change; data provided by Nakia Clemmons (CDC)  
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Source: National Notifiable Disease Surveillance System (passive surveillance); 2016 and 2017 data is preliminary (as of May 31, 2017) and 
subject to change; data provided by Nakia Clemmons (CDC)  
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Source: National Notifiable Disease Surveillance System (passive surveillance); 2016 and 2017 data is preliminary (as of May 31, 2017) and subject 
to change; data provided by Nakia Clemmons (CDC)   
 

 Highest incidence: 18-22 age group 
 Age: median=23 years, IQR=15-30 years 
 Vaccination status: 73% ≥2 MMR doses 
 Outbreaks: at least 40 known to CDC 

– 19 universities 
– 14 community-wide (9 in close-knit 

communities [8 in Marshallese communities]) 
– 7 other close contact settings: prison [3], high 

school [2], military facility [1], hockey team [1]   

Characterist ics of Reported Mumps Cases and 
Outbreaks, United States, 2017* 

Reported Mumps Incidence Rates by Year and Age 
Group, United States,  2011-2017 
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		Year		1993																								1994																								1995																								1996																								1997																								1998																								1999																								2000																								2001																								2002																								2003																								2004																								2005																								2006																								2007																								2008
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		Year		Cases		IR		0-4		5-17		18-22		23-30		31-49		50+

		2006		6584		22.1

		2007		800		2.7

		2008		454		1.5

		2009		1991		6.5

		2010		2612		8.4

		Jul-10		520		1.6

		2011		404		1.3		10.8		21.5		22.8		11.4		18.8		14.4

		2012		229		0.7		17.9		26.2		6.6		5.2		24		19.7

		2013		584		1.9		5.9		9.8		42.2		13.9		13.7		8.9
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		2016		5724		18.0		2.5		7.1		55.4		18.4		11.1		5.6

		2016 w/o AR		3940		12.4

		Outbreaks (over 20 cases)

		3

		0

		5

		5

		7

		5

				2012		2013		2014		2015		2016

		44		2.4636058231

		126		7.0548712206

		989		55.3751399776

		328		18.3650615901

		199		11.1422172452

		100		5.5991041433

		1786		100





Sheet1

		



0-4

5-17

18-22

23-30

31-49

50+



Sheet5

		



0-4

5-17

18-22

23-30

31-49

50+



Sheet3

		



Cases

Reported U.S. Mumps Cases, 2010-Jul 2016



Sheet2

		



Cases

IR



IR by Age by Year

		Cases by year and percentages by age group

		Year		Cases		0-4		5-17		18-22		23-30		31-49		50+

		2011		404		10.8		21.5		22.8		11.4		18.8		14.4

		2012		229		17.9		26.2		6.6		5.2		24		19.7

		2013		584		5.9		9.8		42.2		13.9		13.7		8.9

		2014		1223		5.6		12.2		31.5		14.4		22.5		13.8

		2015		1329		2.3		10.3		51.4		15		11.9		7.8

		2016		1786		2.5		7.1		55.4		18.4		11.1		5.6





Age IR

				2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		Overall 2010-2016

		Mumps Cases in the U.S., Jan 2006-  Aug 2014		6584		800		454		1991		2612		404		229		584		1223		1329		1786		17996.00

		rate		22.0658285399		2.6557673356		1.4929595759		6.4901720182		8.4435908875		1.2960281136		0.7290391425		1.845196063		3.8355745095		4.168011875		5.6012559885		5.2639490651

		Denominator		298379913		301231207		304093967		306771530		309347058		311721633		314112078		316497532		318857057		318857057		318857057		3418726089

				July-Dec2010		2011		2012		2013		2014		2015		Jan-Jul 2016		2010-2015		denom		Overall Rate

		Cases		520		404		229		584		1224		1329		1773		4245		3099869032		1.3694126933

		rate		1.7427446599		1.3411625045		0.7530567024		1.9036968652		3.9567209978		4.2634192154		5.6444820947

		outbreaks		2		2		0		5		7		7

		Outbreak Cases		64		63		0		268		723		671
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Incidence Rates of Mumps in the U.S. Jan 2006 -Aug 2016



2016 AR vs No AR Ages
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Mumps Incidence Rate and Number of Outbreaks, Jul 2010 - Aug 2015
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*Some outbreaks overlap years, all cases were counted in the first year for those oubreaks

Cases

Outbreak Cases

Year

# Cases

Mumps Cases and Outbreaks in the U.S. , July 2010-December 2015



		Year(s)		State(s)		Total number of cases		Length of Outbreak		Setting		Age Group Mainly Affected		Median    Age (years)		Documented Vaccine Status		Year(s)		State(s)		Total number of cases		Length of Outbreak		Setting		Age Group Mainly Affected		Median    Age (years)		Documented Vaccine Status

		2014		OH		485		8.5 mos		University/Community		young adults		23		147 (30%) > 2 doses      54 (11%) = 1 dose      384 (59%) = 0 or unk		2015		IA*		235		5 mosⱡ		University		young adults		21		230 (98%) = > 2 doses    3 (1%) = 1 dose                 2 (1%) = 0 doses

		2015		IL-2		70		3 mos		Universities, High Schools, Community		teens & young adults		17		52 (74%) = >2 doses           4 (6 %) =  1 dose           14 (20%) = 0 or unk		2015		IL-1*		211		8 mosⱡ		University		young adults		20		188 (89%) >2 doses          9 (4%) = 1 dose                 14 (7%) =  0 or unk

		2014		IL		62		<4 mos		University/community		young adults		28.5		27 (44%) > 2 doses           5 (8%) = 1 dose             30 (48%) = 0 or unk		2013		MD		80		3 mos		University		young adults		21		80 (100%)= > 2 doses

		2013		NJ 53, NYC 2, MA 1		56		>2 mos		Community/bar		young adults		28		16 (28%)= ≥2 doses     2 (4%)= 1 dose               38 (68%)= 0 or unk		2013		VA 72, MA 1		73		2.5 mos		University		young adults		20		67 (92%) > 2 doses                3 (4%) = 1 dose                     2 (3%) =  0 or unk

		2015		NYC 51, NYS 2		53		4.5 mos		Community		adults		31		18 (34%) > 2 doses          1 ( 1%) =  1 dose            10  (19%) = 0 doses       24  (45%) = unk		2014		NYC 56, PA 2,   NYS 1		59		2.5 mos		University		young adults		20		55 (93%) = 2 doses         2 (3%) = 1 dose                                      2 (3%) = 0 or unk

																		2015		WI		41		5 mos		University		young adults		20		24 (58%) > 2 doses     2 (5%) = 1 dose         15 (37%) = 0 or unk

																		2015		IL-3		40		4 mos		University		young adults		20		37 ( 93%)  > 2 doses         2 (5%) = 1 dose              1 (2%) = 0 or unk

																		2013		MA		39		2 mos		University		young adults		19		39 (100%) = 2 doses

																		2014		ID 34, WA 2		36		3.5 mos		University		young adults		22		9 (25%)  > 2 doses             5 (14%) = 1 dose             22 (61%) = 0 or unk

																		2011		IL		34		4 mos		University		young adults		19		31 (91%) = 2 doses

																		2010-2011		TX		34		3 mos		jail/prison (2 facilities)		adults		32		not available

																		2014-2015		AZ 1, CA 6, CT 1, MN 7, NJ 3, NY 3, PA 10, TN 1, VA 2¥		34		3 mos		NHL		adults		unk		16 (47%) = 2 doses            4 (11%) = 1 dose             14 (41%) =  0 or unk

																		2010		TX		30		3.5 mos		jail/prison (2 facilities)		adults		30		not available

																		2011		CA		29		2.5 mos		University		young adults		20		22 (76%) = 2 doses

																		2014		WI		27		3 mos		University		young adults		20		22 (81%) ≥2 doses      0 (0)=1 dose       5(19%) = 0 doses

																		2015		VA		21		> 3 mos		University		young adults		20.5		21 (100%) = 2 doses

																		2013		VA		20		< 2 mos		University		young adults		20.5		16 (80%) =  2 doses    1 and 0 dose percentages unavailable

																		2014		NJ 15, NYC 5		20		1.5 mos		University		young adults		20		18 (90%) =  2 doses    1 and 0 dose percentages unavailable



CDC User:
Should this outbreak be 2013 based on the onset dates?
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		Age Group		No. of Cases		Incidence Rate		Percentage								Denominators

		0-11 months		23		0.97		0.5489260143				2010				309,347,058

		1-4 yrs		259		2.69		6.1813842482				2011				311,721,633

		5-10yrs		329		2.23		7.8520286396				2012				314,112,078

		11-17yrs		345		1.97		8.2338902148				2013				316,497,532

		18-22 yrs		1489		11.11		35.5369928401				2014				318,857,057

		23-25yrs		307		3.84		7.3269689737				2015				318,857,057

		26-30		267		2.07		6.3723150358

		31-49		725		1.53		17.3031026253				total				1,889,392,415

		50+		446		0.71		10.6443914081

		Overall		4190				100

		*age missing for 57 case-patients

		18-25yrs		1796		8.39

		Year		Cases		Overall IR		under 1 D		cases		under 1 IR		1-4 D		cases		1-4IR		5-10D		10-May		5-10 IR		11-17D		11-17 IR		18-22		18-22 IR		23-25		23-25 IR		18-25D		18-25 IR		26-30D						31-49 D		cases		31-49IR		50+ D		cases		50+IR

		2010		2605		8.4209625811		3951331		29		7.3392990868		16238222		268		16.5042699872		24518795						29414694				22305761				12,750,234				35,055,995				21,159,889						79,389,379		81		1.020287613		99,618,753		19		0.1907271415

		2011		404		1.2960281136		3963072		3		0.756988518		16162887		41		2.5366755333		24470524						29320777				22535180				12,829,249				35,364,429				21,249,428						79,153,228		76		0.9601629892		102,037,288		58		0.5684196546

		2012		229		0.7290391425		3926665		4		1.0186761539		16053645		37		2.3047725299		24517200						29214316				22603713				13,069,147				35,672,860				21,412,443						78,934,483		55		0.6967803919		104,380,466		45		0.4311151475

		2013		584		1.845196063		3945611		2		0.5068923419		15922239		33		2.0725728335		24649283						29093075				22393520				13,518,031				35,911,551				21,527,408						78,790,984		80		1.0153445983		106,657,381		52		0.4875424421

		2014		1223		3.8355745095		3948351		6		1.5196217358		15928533		62		3.8923860722		24634820						29071915				22072939				13,900,813				35,973,752				21,729,124						78,678,961		275		3.4952164658		108,891,601		169		1.5520021604

		2015		1329		4.168011875		3948351		0		0		15928533		30		1.8834126156		24634820						29071915				22072939				13,900,813				35,973,752				21,729,124						78,678,961		158		2.0081607331		108,891,601		103		0.9458948078

		total		4289		2.2700419277		23683381		44		1.8578428477		96234059		471		4.8943170941		147425442						175186692				133984052				79,968,287				213,952,339				128,807,416						473,625,996		644		1.3597226618		630,477,090		427		0.6772648947

		2010		520		0.2752207513		3951331		8		2.0246342308		16238222		56		3.4486534302		24518795						29414694				22305761				12,750,234				35,055,995				21,159,889						79,389,379		81		1.020287613		99,618,753		19		0.1907271415

		Jul-10		520		1.55		2.02		3.45		2.98		3.77		3.00		2.43		2.8		1.37		1.02		0.19

						Incidence Rate

		Year		Cases		Overall		0-11 months		1-4 yrs		5-10yrs		11-17yrs		18-22yrs		23-25yrs		18-25		26-30yrs		31-49yrs		≥50yrs		≥31yrs		0-4

		2011		404		1.3		0.8		2.5		2.2		1.2		4.1		1.6		3.2		1.2		1.0		0.6		0.7		2.2

		2012		229		0.7		1.0		2.3		1.6		0.7		0.7		0.2		0.5		0.5		0.7		0.4		0.5		2.1

		2013		584		1.8		0.5		2.1		1.5		0.7		11.0		2.6		7.9		2.1		1.0		0.5		0.7		1.8

		2014		1222		3.8		1.5		3.9		3.4		2.3		17.4		6.3		13.2		4.1		3.5		1.6		2.4		3.4

		2015		1328		4.2		0.0		1.9		1.8		3.2		30.9		9.4		22.6		3.1		2.0		0.1		1.4		1.5

		Total		4289		2.2		1.0		2.7		2.2		2.0		11.1		3.8		8.4		2.1		1.5		0.7

		2016		6353		19.9		4.1		12.1		34.0		43.6		86.4		29.4		52.9		22.4		11.5		2.9		6.1		10.2

		2017*		3299		10.4		1.8		6.5		12.3		20.8		44.8		15.3		33.4		12.4		4.3		1.8		4.3		5.6

		2016		cases		percent				IR				2017		cases		Dem		IR

		under 1		16		0.25		3948351		4.05				under 1		7		3948351		1.77

		1-4		193		3.04		15928533		12.12				1-4		104		15928533		6.53

		5-10		838		13.19		24634820		34.02				0-4		111		19876884		5.58

		11-17		1268		19.96		29071915		43.62				5-10		302		24634820		12.26

		18-22		1908		30.03		22072939		86.44				11-17		606		29071915		20.84

		23-25		409		6.44		13900813		29.42				18-22		988		22072939		44.76

		26-30		487		7.67		21729124		22.41				23-25		213		13900813		15.32

		31-49		902		14.20		78678961		11.46				18-25		1201		35973752		33.39

		50+		310		4.88		108891601		2.85				26-30		270		21729124		12.43

		total		6353		100.00		318857057		19.92				31 and up		797		187570562		4.25

		18-25		1902		29.94		35973752		52.87				31-49		599		78678961		7.61

		31 and up		1142		17.98		187570562		6.09				50+		198		108891601		1.82

		0-4		202		3.18		19876884		10.16				total		3299		318857057		10.35

		2010		2605		8.4		7.3		16.5		20.9		22.3						15.3		9.1		4.0		0.9		2.3		14.7
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		Year		Cases		Overall		0-11 months		1-4 yrs		5-10yrs		11-17yrs		18-22 yrs		23-25yrs		26-30yrs		31-49yrs		≥50yrs		≥31		0-4

		2016		6353		19.9		4.1		12.1		34.0		43.6		86.4		29.4		22.4		11.5		2.9		6.1		10.2

		2016 w/o AR		3940		12.4		2.5		6.8		10.1		14.7		76.1		21.9		15.1		7		2.4





		



2016

2016 w/o AR



		





		year		age group		pop																						year		agegrp		pop				cases

		2010		0-5 mos		1,975,665																						2010		0-5 mos		1,975,665		total		8.4209625811

		2010		6-8 mos		987,833																						2010		6-8 mos		987,833

		2010		9-11 mos		987,833																						2010		9-11 mos		987,833				29		7.34

		2010		12-15 mos		1,306,103																						2010		12-15 mos		1,306,103

		2010		16 mos-4 yrs		14,932,119																						2010		16 mos-4 yrs		14,932,119				268		16.50						0-4		14.7105782877

		2010		5-17 yrs		53,933,489						31		0														2010		5-10 yrs		24,518,795				512		20.88

		2010		18-22 yrs		22,305,761								0														2010		11-17 yrs		29,414,694				657		22.34

		2010		23-25 yrs		12,750,234								0														2010		18-22 yrs		22,305,761				356		15.96

		2010		26-30 yrs		21,159,889								0														2010		23-25 yrs		12,750,234				180		14.12		536		15.29

		2010		31-49 yrs		79,389,379								0														2010		26-30 yrs		21,159,889				192		9.07

		2010		>=50 yrs		99,618,753								0														2010		31-49 yrs		79,389,379				320		4.03						31-50		2.2959850785

		2011		0-5 mos		1,981,536								0														2010		>=50 yrs		99,618,753				91		0.91

		2011		6-8 mos		990,768								0														2011		0-5 mos		1,981,536		total		1.2960281136

		2011		9-11 mos		990,768						92		0														2011		6-8 mos		990,768

		2011		12-15 mos		1,308,948						20		0														2011		9-11 mos		990,768				3		0.76

		2011		16 mos-4 yrs		14,853,939								0														2011		12-15 mos		1,308,948

		2011		5-17 yrs		53,791,301								0														2011		16 mos-4 yrs		14,853,939				41		2.54						0-4		2.1862312251

		2011		18-22 yrs		22,535,180								0														2011		5-10 yrs		24,470,524				53		2.17

		2011		23-25 yrs		12,829,249								0														2011		11-17 yrs		29,320,777				34		1.16

		2011		26-30 yrs		21,249,428								0														2011		18-22 yrs		22,535,180				92		4.08

		2011		31-49 yrs		79,153,228								0														2011		23-25 yrs		12,829,249				20		1.56		112		3.17

		2011		>=50 yrs		102,037,288								0														2011		26-30 yrs		21,249,428				26		1.22

		2012		0-5 mos		1,963,333								0														2011		31-49 yrs		79,153,228				76		0.96						31-50		0.739553057

		2012		6-8 mos		981,666						2		0														2011		>=50 yrs		102,037,288				58		0.57

		2012		9-11 mos		981,666								0														2012		0-5 mos		1,963,333		total		0.7290391425

		2012		12-15 mos		1,312,742								0														2012		6-8 mos		981,666

		2012		16 mos-4 yrs		14,740,903								0														2012		9-11 mos		981,666				4		1.02

		2012		5-17 yrs		53,731,516								0														2012		12-15 mos		1,312,742

		2012		18-22 yrs		22,603,713								0														2012		16 mos-4 yrs		14,740,903				37		2.30						0-4		2.0520202139

		2012		23-25 yrs		13,069,147								0														2012		5-10 yrs		24,517,200				39		1.59

		2012		26-30 yrs		21,412,443								0														2012		11-17 yrs		29,214,316				21		0.72

		2012		31-49 yrs		78,934,483								0														2012		18-22 yrs		22,603,713				15		0.66

		2012		>=50 yrs		104,380,466						35		0														2012		23-25 yrs		13,069,147				2		0.15		17		0.48

		2013		0-5 mos		1,972,805																						2012		26-30 yrs		21,412,443				10		0.47

		2013		6-8 mos		986,403																						2012		31-49 yrs		78,934,483				55		0.70						31-50		0.5018685083

		2013		9-11 mos		986,403																						2012		>=50 yrs		104,380,466				45		0.43

		2013		12-15 mos		1,301,215																						2013		0-5 mos		1,972,805		total		1.845196063

		2013		16 mos-4 yrs		14,621,024																						2013		6-8 mos		986,403

		2013		5-17 yrs		53,742,358																						2013		9-11 mos		986,403				2		0.51

		2013		18-22 yrs		22,393,520																						2013		12-15 mos		1,301,215

		2013		23-25 yrs		13,518,031																						2013		16 mos-4 yrs		14,621,024				33		2.07						0-4		1.7616400365

		2013		26-30 yrs		21,527,408						131		0														2013		5-10 yrs		24,649,283				37		1.50

		2013		31-49 yrs		78,790,984																						2013		11-17 yrs		29,093,075				20		0.69

		2013		>=50 yrs		106,657,381																						2013		18-22 yrs		22,393,520				247		11.03

		2014		0-5 mos		1,974,175						2015																2013		23-25 yrs		13,518,031				35		2.59		282		7.85

		2014		6-8 mos		987,088						88		0														2013		26-30 yrs		21,527,408				46		2.14

		2014		9-11 mos		987,088																						2013		31-49 yrs		78,790,984				80		1.02						31-50		0.7117884269

		2014		12-15 mos		1,307,501																						2013		>=50 yrs		106,657,381				52		0.49

		2014		16 mos-4 yrs		14,621,032																						2014		0-5 mos		1,974,175

		2014		5-17 yrs		53,706,735																						2014		6-8 mos		987,088

		2014		18-22 yrs		22,072,939																						2014		9-11 mos		987,088				6		1.52

		2014		23-25 yrs		13,900,813																						2014		12-15 mos		1,307,501

		2014		26-30 yrs		21,729,124																						2014		16 mos-4 yrs		14,621,032				62		3.89						0-4		3.4210593572

		2014		31-49 yrs		78,678,961																						2014		5-10 yrs		24,634,820				83		3.37

		2014		>=50 yrs		108,891,601																						2014		11-17 yrs		29,071,915				66		2.27

																												2014		18-22 yrs		22,072,939				385		17.44

		year		pop																								2014		23-25 yrs		13,900,813				88		6.33		473		13.15

		2001		284,968,956																								2014		26-30 yrs		21,729,124				88		4.05

		2002		287,625,193																								2014		31-49 yrs		78,678,961				275		3.50						31-50		2.3671091842

		2003		290,107,934																								2014		>=50 yrs		108,891,601				169		1.55

		2004		292,805,299																								2015		0-5 mos		1,974,175

		2005		295,516,599																								2015		6-8 mos		987,088

		2006		298,379,913																								2015		9-11 mos		987,088				0		0.00

		2007		301,231,207																								2015		12-15 mos		1,307,501

		2008		304,093,967																								2015		16 mos-4 yrs		14,621,032				30		1.88						0-4		1.5092908929

		2009		306,771,530																								2015		5-10 yrs		24,634,820				44		1.79

		2010		309,347,058																								2015		11-17 yrs		29,071,915				93		3.20

		2011		311,721,633																								2015		18-22 yrs		22,072,939				683		30.94

		2012		314,112,078																								2015		23-25 yrs		13,900,813				131		9.42		814		22.63

		2013		316,497,532																								2015		26-30 yrs		21,729,124				68		3.13

		2014		318,857,057																								2015		31-49 yrs		78,678,961				158		2.01						31-50		1.3914763448

																												2015		>=50 yrs		108,891,601				103		0.95

																														total		1,889,392,415				6323.8702633192		3.35
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Factors that Might Contribute to the Increasing Number of 
Mumps Outbreaks 

Increase in 
number of 

mumps outbreaks 

Vaccine effectiveness    
2 doses: median 88% 

(range 53%-95%)  

Waning of vaccine-
induced immunity: 

serologic and 
epidemiologic evidence  

Force of 
infection 

Antigenic 
differences 

circulating vs. 
vaccine strains 

Other factors? 
 

Factors presented at the February 2017 ACIP meeting 
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Studies of 3rd Dose of MMR Vaccine  
• Laboratory Evidence
Studies of 3rd Dose of MMR Vaccine
Laboratory Evidence
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Mumps Antibodya Before and After MMR3 Vaccination 

Baseline (pre-MMR3) 1-month after MMR3 1-year after MMR3

N 656 655 612 

Geometric Mean Titers (95% CI) 104 (95, 114) 159 (147, 172)b 126 (115, 137)c

≥4-fold increase from baseline, n (%) -- 40 (6) 13 (2) 

Negative or low titersd, n (%) 43 (7) 10 (2) 19 (3) 

a Neutralizing antibody against Jeryl Lynn vaccine virus 
b p<0.0001 for comparison with baseline  
c p<0.01 for comparison with baseline 
d titers <16 

Parker Fiebelkorn et al. Open Forum Infect Dis, 2014 

 N=656 young adults
 Median age at MMR3=21 years
 Mean years since MMR2=15 (95% Confidence interval: 14.9-16)
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Mumps Antibodya Before and After MMR3 Vaccination 

Baseline (pre-MMR3) 1-month after MMR3 1-year after MMR3 

N 656 655 612 

Geometric Mean Titers (95% CI) 104 (95, 114) 159 (147, 172)b 126 (115, 137)c 

≥4-fold increase from baseline, n (%) -- 40 (6) 13 (2) 

Negative or low titersd, n (%) 43 (7) 10 (2) 19 (3) 

a Neutralizing antibody against Jeryl Lynn vaccine virus  
b p<0.0001 for comparison with baseline  
c p<0.01 for comparison with baseline 
d titers <16 

Parker Fiebelkorn et al. Open Forum Infect Dis, 2014 

 N=656 young adults 
 Median age at MMR3=21 years 
 Mean years since MMR2=15 (95% Confidence interval: 14.9-16) 
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Distribution of Mumps Antibody Titers: Baseline, 1 Month 
and 1 Year after MMR3 

Parker Fiebelkorn et al. Open Forum Infect Dis, 2014 

1:10 
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Post Vaccination Antibody Neutralizing Titer Highly 
Correlated with Baseline Titer 

1 Month after MMR3 (n=655) 1 Year after MMR3 (n=612) 

R2=0.81 R2=0.87 

Parker Fiebelkorn et al. Open Forum Infect Dis, 2014; unpublished data; Don Latner, PhD, [CDC] presentation to the Work Group, May 11, 2017 

 Nearly identical findings observed when antibodies against mumps specific proteins 
(hemagglutinin [HN] or nucleoprotein [NP]) were studied 
 An inherent trajectory for mumps titer or a set point for individual antibody levels that is 

minimally affected by MMR3  
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 17 students and staff at the University of Nebraska age 19-30 years seronegative for 
mumps after MMR2 received MMR3 

• 91% developed an IgG response 2-3 months after MMR3 
• Response was rapid (observed at 7-10 days) with peak antibody activity between 7-10 

days and 2-3 months 
• Antibody kinetics 2-3 months after MMR3 not evaluated 

 

Antibody Response to MMR3  

Date et al. J Infect Dis, 2008 
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 Limitations 
–
–
–

Limited evidence 
No correlate of protection 
The qualitative aspects of the immune response (antibody avidity, B-cell memory) or the 
strain specific immune response after MMR3 not assessed 

Laboratory Evidence on MMR3 Use 
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Studies of 3  Dose of MMR Vaccine  
• Epidemiologic evidence
Studies of 3rd rdDose of MMR Vaccine

Epidemiologic evidence
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 3 studies assessed the impact of MMR3 for mumps outbreak control 
–

–

 

2 school-based  
• Ogbuanu et al., Pediatrics, 2012 (Orange County NY) 
• Nelson et al., Pediatr Infect Dis J, 2013 (Guam) 
1 university setting 
• Cardemil et al., 2016 (unpublished data, next presentation) 

Epidemiologic Evidence on MMR3 Use 
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MMR3 Use in Orange County, NY & Guam Outbreaks, 2009-2010 

 Orange County: 81% of eligible students (age 11-17 years) received MMR31 

 Guam: 33% of eligible students (age 9-14 years) received MMR3 2 
 Both studies: rates lower in MMR3 recipients than in MMR2 recipients; results not 

statistically significantly different, small number of cases post MMR3 intervention 
– Orange County: incremental effectiveness of MMR3: 88% (-31.9% to 98.9%) 
 In Orange County attack rates fell postintervention among all age groups in the 

community with the highest (and significant) decline among  11-17 followed by 5-10 
year-olds 

1 Ogbuanu IU et al. Pediatrics 2012; 2 Nelson GE et al. Pediatr Infect Dis J 2013 
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MMR3 Use in Orange County, NY & Guam Outbreaks, 2009-2010 

 Attack rates declined after MMR3 administration
but the MMR3 intervention occurred after the peak
of the outbreak and the possibility of the declines
being unrelated to the intervention could not be
excluded

1 Ogbuanu IU et al. Pediatrics 2012; 2 Nelson GE et al. Pediatr Infect Dis J 2013 

Orange County, NY1

Guam2

P=0.67 
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•

Safety Evidence

Studies of 3rd Dose of MMR Vaccines

Safety Evidence



22 

MMR3 Vaccine Safety (Preliminary Data)  
 662 young adults received MMR3 and completed safety diaries (Marshfield Clinic) 
 Solicited symptoms* 2 weeks before and 4 weeks after MMR3  
 Significantly higher rate after vaccination vs. pre-vaccination: headache, joint pain, 

diarrhea and swollen glands 
– Low proportion of subjects, short duration of symptoms 

 
 

 
 

 
 

 No serious adverse events requiring medical attention 
 MMR3 appears safe and well tolerated in a young adult population 

 
 

Adverse event % of subjects* Median duration 
(days) 

Headache 12 2 

Joint pain 4 2 

Diarrhea 6 1 

Swollen glands 1.5 3 
*crude proportion in the 4 weeks after MMR3, baseline rates of events not subtracted                 

*Fever, runny nose, cough, red eyes, vomiting, diarrhea, jaw swelling, swollen glands, headache, rash, joint problems + redness, swelling, pain 
Unpublished data, Janell Routh, MD (CDC) presentation to the Work Group, May 11, 2017. 
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 Cost of public health response to contain a mumps outbreak in an university setting, 
including MMR3 intervention (University of Iowa, 2015-2016) 
 Cost effectiveness analysis of various policy options for MMR3 to prevent or control 

mumps outbreaks 
 Model the impact of MMR3 on burden of mumps during a mumps outbreak 
  Genotype G strain specific immune response 

– To MMR3 
– To MMR2 >10 years 

 More complete national data on epidemiology of and response to mumps outbreaks 
 Question for ACIP: additional 3rd dose data that would be helpful to inform 

ACIP deliberations? 
 
 

Knowledge Gaps and Planned Studies 
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For more information, contact CDC 
1-800-CDC-INFO (232-4636) 
TTY:  1-888-232-6348    www.cdc.gov 
 
The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. 
 
Photographs and images included in this presentation are licensed solely for CDC/NCIRD online and presentation use. No rights are implied or extended for use in printing or 
any use by other CDC CIOs or any external audiences. 

http://www.cdc.gov/
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Baseline vs. 1 Year Post-MMR3 Mumps Antibody Measurements: 
Individual Set Points with Modest Overall Increases 

ISR=index standard ratio; NR=nucleoprotein; HN=hemagglutinin; PRNT=neutralizing antibody; Wampole –commercial whole virus assay; all 
assays used Jeryl Lynn vaccine virus as antigen.  Unpublished data for HN and NP; Don Latner, PhD, [CDC] presentation to the WG, May, 2017 

• Box indicates the proportion of 
      subjects with low and negative  
      antibody titers at baseline who 
      had titers >low/negative 
      1 year post-MMR3 
• The vertical and horizontal dotted 
      lines represent cut-off for                               
      low/negative antibody titers 
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Schools 21 days 
Prevax 

1st 21 days 
Postvax-P1 

2nd 21 days 
Postvax-P2 

Relative Risk 
P2 vs. P1 

Relative Risk 
3- vs. 2-doses 

All 6-12 gr 
students 

113 
(4.93) 

35   
(1.55) 

3  
(0.13) 

 
0.06; p<.001 

2 MMR 
(n=420) 

7  
(1.67) 

2  
(0.48) 

0.3 (0.06-1.40); 
P=.18 

3 MMR 
(n=1,751) 

28  
(1.60) 

1  
(0.06) 

0.04 (0.005-
0.27); p<.001 

0.12 (0.01-
1.32); p=.097 

Community, all age groups 

 Community 

Box indicates period of  
3rd MMR dose intervention 

Orange County, NY - 3rd MMR Dose Study 
 Schools 

Age 
group 

21 days Prevax 
Cases (Attack 

rate) 

1st 21 days 
Postvax-P1 

Cases (Attack rate) 

2nd 21 days 
Postvax-P2 

Cases (Attack rate) 

Relative % 
Decline 
(95% CI) 

All  172 (0.86) 87  (0.44) 41 (0.21) 76 (66, 83) 

<5 7 (0.15) 11 (0.24) 5 (0.11) 27 (-126, 77) 

5-10 60 (1.40) 40 (0.95) 16 (0.38) 73* (52, 84) 

11-17 78 (2.40) 8 (0.26) 3 (0.10) 96* (87, 99) 

18-24 17 (0.72) 7 (0.30) 8 (0.34) 53 (-11, 79) 

≥25 10 (0.18) 21 (0.38) 9 (0.16) 11 (-123, 63) 
* Decline statistically significant   
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Guam - 3rd MMR Dose Study 

Nelson GE et al. Pediatr Infect Dis J 2013 

>1 Incubation Period 
After 3rd Dose 

Cases (Attack Rate) 

 
Attack Rate 
3- vs. 2-dose 

≤2 MMR* 
(n=2,171) 

5 
(2.3) 

3 MMR 
(n=1,068) 

1 
(0.9) 

0.4 (0.05-3.5); p=.67 

*2-dose MMR coverage 99%-100% 
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