
 
  

 

 

 

                                                                                                                                                         

   

December 11, 2019 
 
 
Senator Joseph Vitale and Members of the Health Committee  
c/o Senator Joseph Vitale 
569 Rahway Ave 
Woodbridge, NJ 07095 
 
 
RE: Oppose SB2173 
 
Dear Senator Vitale and Members of the Health Committee, 
 
On behalf of hundreds of physician and scientist members of Physicians for Informed Consent, I am writing out 
of our concern that the ability of New Jersey parents to exempt their children from vaccination is being thwarted, 
without robust scientific justification. 
 
The data currently available shows that increasing vaccination rates or limiting exemptions will not eliminate 
measles outbreaks. For example, in 2007, the Centers for Disease Control and Prevention (CDC) conducted a study 
on waning immunity after two doses of measles, mumps and rubella (MMR) vaccine.1 The results, published in 
Archives of Pediatrics and Adolescent Medicine, showed that: 
 

1. About 35% of vaccinated 7-year-olds are susceptible to subclinical measles. 
2. About 60% of vaccinated 15-year-olds are susceptible to subclinical measles. 
3. By age 24±26, a projected 33% of vaccinated adults are susceptible to clinical measles. 

 
This means that about half of all New Jersey schoolchildren, who are fully vaccinated with the MMR 
vaccine, can still be infected with and spread measles, irrespective of the exemption rate.2,3,4 
 
The CDC conducted another study in 2016, published in The Journal of Infectious Diseases, which concluded that 
a third dose (booster shot) of the MMR vaccine is short-lived, lasts only one year, and would not solve the 
problem of waning immunity.5 
 
In addition, there are other infectious diseases Zhere a child¶s vaccination status does not significantl\ affect the 
safety of other students at school.6 
 

1. Tetanus is not contagious, so being vaccinated for it or not doesn¶t prevent others from getting it.7 
2. Hepatitis B is spread through sex and intravenous drug use in the United States, so being vaccinated for it 

or not doesn¶t prevent others from getting it in schools.8  
3. The Zhooping cough vaccine doesn¶t prevent the spread of whooping cough, so being vaccinated for it or 

not doesn¶t prevent one from spreading Zhooping cough or others from getting it.9  
4. The diphtheria vaccine does not prevent the spread of diphtheria, so being vaccinated for it or not doesn¶t 

prevent one from spreading diphtheria or others from getting it.10 
5. The polio vaccine used in the United States does not prevent the spread of polio, so being vaccinated for it 

or not doesn¶t prevent one from spreading polio or others from getting it.11,12 
 
It¶s also important to measure the threat of infectious diseases. For example, before the measles vaccine was  
introduced in 1963 there was a 1 in 10,000 (0.01%) chance of dying from measles13 (that¶s about the same as  
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one¶s lifetime chance of being struck b\ lightning). In addition, three treatments are available for rare severe 
complications from measles: vitamin A, immune globulin, and the antiviral medication, ribavirin.14,15,16,17  
 
By comparison, the chance of a child dying in his or her first year of life (the infant mortality rate) is currently 1 
in 17018 in the U.S. overall (0.6%)²which is 60 times greater than the risk of a child dying from measles in 1962, 
a time period when almost every child had measles by age 15 and 99.99% fully recovered.19  
 
Infant mortality rate (IMR) is a recognized major indicator of the health of a population, not the number of 
measles cases nor the number of exemptions.20 West Virginia and Mississippi, which for years have only allowed 
medical exemptions to vaccination have almost double the infant mortality rate of New Jersey. And 
Massachusetts and Washington have a lower infant mortality than New Jersey, even while allowing non-medical 
exemptions.21 This means that laws limiting exemptions are unlikely to improve public health²and may worsen 
public health. 
 
Additionall\, it¶s important to remember that since the enactment of the National Childhood Vaccine Injur\ Act 
of 1986,22 which has shielded both vaccine manufacturers and physicians from vaccine injury lawsuits, the 
National Vaccine Injury Compensation Program has awarded over $4 billion to families who incurred vaccine 
injuries and deaths.23 These families are our canaries in a coal mine and they have a heightened awareness of their 
risk of vaccine injury. For example, the risk of seizure after the MMR vaccine occurs in about 1 in 50 children 
with a history of seizures, and 1 in 250 in siblings of children with a history of febrile seizures (and 5% of those 
would develop epilepsy).24,25  
 
We urge you to review our educational materials (enclosed) and oppose any legislation that thwarts the ability of 
parents to exempt their children from vaccination. 
 
Respectfully, 
 
 
 
Shira Miller, M.D.  
Founder and President 
Physicians for Informed Consent 
 
 
Enclosed: Measles Disease Information Statement (DIS), Vaccine Risk Statement (VRS), Immunocompromised 
Schoolchildren Risk Group Information Statement (RGIS) and Waning Immunity and the MMR Vaccine 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Physicians for Informed Consent (PIC) delivers data on infectious diseases and vaccines, and unites doctors, scientists, 
healthcare professionals, attorneys, and families who support voluntary vaccination.  
Visit physiciansforinformedconsent.org for more information. 
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20 https://www.cdc.gov/reproductivehealth/maternalinfanthealth/infantmortality.htm 
21 https://www.cdc.gov/nchs/pressroom/sosmap/infant_mortality_rates/infant_mortality.htm 
22 https://www.congress.gov/bill/99th-congress/house-bill/5546 
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24 https://www.ncbi.nlm.nih.gov/pubmed/15265850 
25 https://www.ncbi.nlm.nih.gov/pubmed/17267419 
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0HDVOHV�LV�D�VHOI�OLPLWLQJ�FKLOGKRRG�YLUDO�LQIHFWLRQ�

• 0HDVOHV�V\PSWRPV�LQFOXGH�D�SURGURPDO��LQLWLDO��SKDVH�
RI�FRXJK��UXQQ\�QRVH��H\H�LUULWDWLRQ�DQG�IHYHU��IROORZHG�
E\�D�JHQHUDOL]HG�UDVK�RQ�GD\V��̰���RI�WKH�LOOQHVV�1

• 0HDVOHV� LV�FRQWDJLRXV�GXULQJ�WKH�SURGURPDO�SKDVH�
DQG�IRU�����GD\V�DIWHU�UDVK�RQVHW�1

• 0RVW� PHDVOHV� FDVHV� DUH� EHQLJQ� DQG� QRW� UHSRUWHG� 
WR�SXEOLF�KHDOWK�GHSDUWPHQWV�2

• %HIRUH�WKH�PHDVOHV�PDVV�YDFFLQDWLRQ�SURJUDP�ZDV�
LQWURGXFHG��QHDUO\�HYHU\RQH�FRQWUDFWHG�PHDVOHV�DQG�
REWDLQHG�OLIHWLPH�LPPXQLW\�E\�DJH����1

• ,Q�UDUH�VLWXDWLRQV��PHDVOHV�FDQ�FDXVH�EUDLQ�GDPDJH�
DQG�GHDWK����

,Q� WKH� PRGHUQ� HUD�� LW� LV� UDUH� WR� VXIIHU� SHUPDQHQW�
GLVDELOLW\� RU� GHDWK� IURP� PHDVOHV� LQ� WKH� 8QLWHG�
6WDWHV���%HWZHHQ������DQG�������WKH�PRUWDOLW\�UDWH�RI� 
PHDVOHV� GURSSHG� IURP� ����� SHU� �������� WR� ���� 
SHU���������LQ�WKH�SRSXODWLRQ��GXH�WR�DGYDQFHPHQWV�
LQ� OLYLQJ� FRQGLWLRQV�� QXWULWLRQ�� DQG� KHDOWK� FDUH̱ 
D� ���� GHFOLQH� �)LJ�� ���2,5� 0DOQXWULWLRQ�� HVSHFLDOO\�
YLWDPLQ� $� GHͤFLHQF\�� LV� D� SULPDU\� FDXVH� RI� DERXW�
�������PHDVOHV� GHDWKV� DQQXDOO\� LQ� XQGHUGHYHORSHG�
QDWLRQV��� ,Q� WKH�8�6��DQG�RWKHU�GHYHORSHG�FRXQWULHV��
��̰���� RI� KRVSLWDOL]HG� PHDVOHV� FDVHV� DUH� ORZ� LQ�
YLWDPLQ�$�7,8 

5HVHDUFK� VWXGLHV� DQG� QDWLRQDO� WUDFNLQJ� RI�PHDVOHV�
KDYH�GRFXPHQWHG�WKH�IROORZLQJ�

&HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ� �&'&��
SXEOLVKHV�PHDVOHV�FDVH�IDWDOLW\�UDWHV�EDVHG�RQ�UHSRUWHG�
FDVHV��+RZHYHU��QHDUO\�����RI�PHDVOHV�FDVHV�DUH�EHQLJQ�
DQG� QRW� UHSRUWHG� WR� WKH� &'&�2� &DOFXODWLQJ� FDVH�IDWDOLW\�
UDWHV�EDVHG�RQ�UHSRUWHG�FDVHV��WKDW�FRQVWLWXWH�RQO\�����
RI�DOO�FDVHV��UHVXOWV�LQ�D�FDVH�IDWDOLW\�UDWH�WKDW�LV����WLPHV�
KLJKHU�WKDQ�ZKDW�LW�DFWXDOO\� LV� LQ�WKH�JHQHUDO�SRSXODWLRQ��
'DWD� DQDO\VLV� KHUHLQ� LV� EDVHG� RQ� WRWDO� PHDVOHV� FDVHV�
�ERWK�UHSRUWHG�DQG�XQUHSRUWHG��

MEASLES
What Parents Need to Know $YDLODEOH�LQ�RWKHU�ODQJXDJHV�DW�

SK\VLFLDQVIRULQIRUPHGFRQVHQW�RUJ�PHDVOHV

1. WHAT IS MEASLES? 2. WHAT ARE THE RISKS?

Figure 1:�0HDVOHV�GHDWK�GHFOLQHG�����IURP������WR�������EHIRUH�WKH�PHDVOHV�YDFFLQH�ZDV�LQWURGXFHG�
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• ��LQ��������RU�������RI�PHDVOHV�FDVHV�DUH�IDWDO�3 

• �� WR� ���� LQ� ������� RU� ����̰������� RI� PHDVOHV�
FDVHV�UHVXOW�LQ�VHL]XUH�9 

• ��LQ��������RU��������RI�PHDVOHV�FDVHV�UHVXOW� LQ�
PHDVOHV�HQFHSKDOLWLV��

• �� LQ� ������� RU� ��������� RI� FDVHV� UHVXOW� LQ� SHU�
PDQHQW�GLVDELOLW\�IURP�PHDVOHV�HQFHSKDOLWLV�� 

• ��LQ�������RU������RI�FDVHV�DUH�KRVSLWDOL]HG�10 

• �� WR� ��� LQ� ���������� RU� ������̰�������� RI�  
FDVHV� UHVXOW� LQ� VXEDFXWH� VFOHURVLQJ� SDQ�
HQFHSKDOLWLV��663(��11

Delivering Data on Infectious Diseases and Vaccines™
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Figure 2: 7KLV�JUDSK�VKRZV�WKH�PHDVOHV�GHDWK�UDWH�EHIRUH�WKH�YDFFLQH�ZDV�LQWURGXFHG��ZKHQ�PHDVOHV�ZDV�D�FRPPRQ�FKLOGKRRG�YLUDO�
LQIHFWLRQ��DQG�FRPSDUHV�LW�WR�WKH�OHDGLQJ�FDXVHV�RI�GHDWK�LQ�FKLOGUHQ�XQGHU�DJH����WRGD\��+HQFH��LQ�WKH�SUH�YDFFLQH�HUD��WKH�PHDVOHV�GHDWK�
UDWH�SHU���������ZDV�����IRU�FKLOGUHQ�XQGHU�DJH�����,Q�������WKH�GHDWK�UDWH�SHU���������IRU�KRPLFLGH�ZDV������IROORZHG�E\�FDQFHU��������6,'6�
�������XQLQWHQWLRQDO�LQMXU\��������DQG�FRQJHQLWDO�DQRPDOLHV���������7KH�UDWH�RI�GHDWK�RU�SHUPDQHQW�LQMXU\�IURP�WKH�005�YDFFLQH�LV�XQNQRZQ�
EHFDXVH�WKH�UHVHDUFK�VWXGLHV�DYDLODEOH�DUH�QRW�DEOH�WR�PHDVXUH�LW�ZLWK�VXͦFLHQW�DFFXUDF\�25

7KHUH� DUH� VWXGLHV� WKDW� VXJJHVW� D� OLQN� EHWZHHQ�
QDWXUDOO\� DFTXLUHG� PHDVOHV� LQIHFWLRQ� DQG� D� UHGXFHG�
ULVN� RI� +RGJNLQ̵V� DQG� QRQ�+RGJNLQ̵V� O\PSKRPDV�� DV�
ZHOO� DV�D� UHGXFHG� ULVN�RI�DWRSLF�GLVHDVHV�VXFK�DV�KD\�

4.  ARE THERE ANY BENEFITS FROM  
GETTING MEASLES?

7KH� PHDVOHV� YDFFLQH� ZDV� LQWURGXFHG� LQ� WKH� 8�6�� LQ�
�����DQG�LV�QRZ�RQO\�DYDLODEOH�DV�D�FRPSRQHQW�RI�WKH�
PHDVOHV��PXPSV�� DQG� UXEHOOD� �005�� YDFFLQH�� ,W� KDV�
VLJQLͤFDQWO\�UHGXFHG�WKH�QXPEHU�RI�UHSRUWHG�PHDVOHV�
FDVHV�� KRZHYHU�� LPPXQLW\� IURP� WKH� YDFFLQH� ZDQHV�
VR� WKDW�E\�DJH�����DERXW�����RI�YDFFLQDWHG�FKLOGUHQ�
DUH�VXVFHSWLEOH� WR�VXEFOLQLFDO� LQIHFWLRQ�ZLWK�PHDVOHV�
YLUXV��DQG�E\�DJH���̰����D�SURMHFWHG�����RI�YDFFLQDWHG�
DGXOWV� DUH� VXVFHSWLEOH� WR� FOLQLFDO� LQIHFWLRQ���� 7KH�
PDQXIDFWXUHU̵V� SDFNDJH� LQVHUW� FRQWDLQV� LQIRUPDWLRQ�
DERXW� YDFFLQH� LQJUHGLHQWV�� DGYHUVH� UHDFWLRQV�� DQG�
YDFFLQH� HYDOXDWLRQV�� )RU� H[DPSOH�� ̸0�0�5� ,,� KDV�
QRW� EHHQ� HYDOXDWHG� IRU� FDUFLQRJHQLF� RU� PXWDJHQLF�
SRWHQWLDO��RU�SRWHQWLDO�WR�LPSDLU�IHUWLOLW\�̹ 11  )XUWKHUPRUH��
WKH�ULVN�RI�SHUPDQHQW�LQMXU\�DQG�GHDWK�IURP�WKH�005�
YDFFLQH�KDV�QRW�EHHQ�SURYHQ� WR�EH� OHVV� WKDQ� WKDW�RI�
PHDVOHV��)LJ�����25

5.  WHAT ABOUT THE VACCINE  
FOR MEASLES?

$OO�UHIHUHQFHV�DQG�WKH�0HDVOHV�9DFFLQH�5LVN�6WDWHPHQW��956��DUH�DYDLODEOH�DW�SK\VLFLDQVIRULQIRUPHGFRQVHQW�RUJ�PHDVOHV�

6LQFH�PHDVOHV� UHVROYHV�RQ� LWV�RZQ� LQ�DOPRVW�DOO� FDVHV��
XVXDOO\� RQO\� UHVW� DQG� K\GUDWLRQ� DUH� QHFHVVDU\�� :KHQ�
WUHDWPHQW�LV�UHFRPPHQGHG��RSWLRQV�LQFOXGH�WKH�IROORZLQJ�

3.  WHAT TREATMENTS ARE AVAILABLE 
FOR MEASLES?

• +LJK�GRVH�YLWDPLQ�$12

• ,PPXQH�JOREXOLQ��DYDLODEOH�IRU� LPPXQRFRPSURPLVHG�
SDWLHQWV��VXFK�DV�WKRVH�RQ�FKHPRWKHUDS\�13

• 7KH�DQWLYLUDO�PHGLFDWLRQ��ULEDYLULQ�����

���

Measles Mortality vs. Leading Causes of Death in Children Under Age 10 (per 100,000 Population)26,27

Pre-Vaccine Measles
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(SIDS)
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MMR Vaccine
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Insufficient data available

7KHVH�VWDWHPHQWV�DUH�LQWHQGHG�IRU�LQIRUPDWLRQDO�SXUSRVHV�RQO\�DQG�VKRXOG�QRW�EH�FRQVWUXHG�DV�SHUVRQDO�PHGLFDO�DGYLFH�

Vitamin A

7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��recommends 
WKDW� VHULRXV� PHDVOHV� FDVHV� EH� WUHDWHG� ZLWK� KLJK�
GRVH� YLWDPLQ� $�� ������̰�������� ,8�� RUDOO\� RQ� WZR�
FRQVHFXWLYH�GD\V�13

IHYHU�� HF]HPD� DQG� DVWKPD������� ,Q� DGGLWLRQ�� PHDVOHV�
LQIHFWLRQV�DUH�DVVRFLDWHG�ZLWK�D�ORZHU�ULVN�RI�PRUWDOLW\�
IURP�FDUGLRYDVFXODU�GLVHDVH�LQ�DGXOWKRRG�22�0RUHRYHU��
LQIDQWV� ERUQ� WR� PRWKHUV� ZKR� KDYH� KDG� QDWXUDOO\�
DFTXLUHG� PHDVOHV� DUH� SURWHFWHG� IURP� PHDVOHV� YLD�
PDWHUQDO� LPPXQLW\� ORQJHU� WKDQ� LQIDQWV� ERUQ� WR�
YDFFLQDWHG�PRWKHUV�23
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��� &HQWHUV�IRU�'LVHDVH�&RQWURO��(SLGHPLRORJ\�DQG�SUHYHQWLRQ�RI�YDFFLQH�
SUHYHQWDEOH�GLVHDVHV����WK�HG��+DPERUVN\�-��.URJHU�$��:ROIH�6��HGLWRUV��
:DVKLQJWRQ��'�&���3XEOLF�+HDOWK�)RXQGDWLRQ���������������

��� Between 1959 and 1962, annually there were about 4 million cases, of 
which 440,000 (11%) were reported.

• &HQWHUV�IRU�'LVHDVH�&RQWURO��(SLGHPLRORJ\�DQG�SUHYHQWLRQ�RI�YDFFLQH�
SUHYHQWDEOH�GLVHDVHV����WK�HG��+DPERUVN\�-��.URJHU�$��:ROIH�6��HGLWRUV��
:DVKLQJWRQ��'�&���3XEOLF�+HDOWK�)RXQGDWLRQ��������$SSHQGL[�(��

• &HQWHUV�IRU�'LVHDVH�&RQWURO��0HDVOHV�SUHYHQWLRQ��UHFRPPHQGDWLRQV�
RI�WKH�,PPXQL]DWLRQ�3UDFWLFHV�$GYLVRU\�&RPPLWWHH��$&,3���00:5��
�����'HF����6������

��� Between 1959 and 1962, annually there were 400 measles deaths out of 
4 million cases, about 1 in 10,000 cases.

• 6DPH�VRXUFHV�DV�UHIHUHQFH���

• /DQJPXLU�$'��+HQGHUVRQ�'$��6HUͥLQJ�5(��6KHUPDQ�,/��7KH�LPSRUWDQFH�
RI�PHDVOHV�DV�D�KHDOWK�SUREOHP��$P�-�3XEOLF�+HDOWK�1DWLRQV�+HDOWK��
�����)HE������6XSSO�����

��� Measles surveillance in the 1980s and 1990s showed that there are half 
as many cases of measles encephalitis as there are measles deaths, 1 
in 20,000 cases (50% of 1 in 10,000 cases of death). Of these cases, 
25% (1 in 80,000 cases) result in residual neurological injury.

• 6DPH�VRXUFHV�DV�UHIHUHQFHV���DQG���

��� *URYH�5'��+HW]HO�$0��8�6��'HSDUWPHQW�RI�+HDOWK��(GXFDWLRQ��DQG�:HOIDUH��
9LWDO�VWDWLVWLF�UDWHV�LQ�WKH�8QLWHG�6WDWHV������������:DVKLQJWRQ��'�&���
8�6��*RYHUQPHQW�3ULQWLQJ�2ͦFH���������������

��� The measles case-fatality rate in underdeveloped nations, where 
vitamin A deficiency is prevalent, is about 3–6% of reported cases, 30 
to 60 times higher than in developed countries.

• 3DQ�$PHULFDQ�+HDOWK�2UJDQL]DWLRQ��:DVKLQJWRQ��'�&���5HJLRQDO�2ͦFH�
IRU�WKH�$PHULFDV�RI�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��%DVLF�PHDVOHV�IDFWV��
>FLWHG������-XO� ��@�� KWWSV���ZZZ�SDKR�RUJ�KT�LQGH[�SKS"RSWLRQ FRPB
FRQWHQW	YLHZ FDWHJRU\	OD\RXW EORJ	LG ����	ODQJ HQ	OLPLW 
VWDUW ��	,WHPLG ����

��� %XWOHU�-&��+DYHQV�3/��6RZHOO�$/��+XII�'/��3HWHUVRQ�'(��'D\�6(��&KXVLG�
0-��%HQQLQ�5$��&LUFR�5��'DYLV�-3��0HDVOHV�VHYHULW\�DQG�VHUXP�UHWLQRO�
�YLWDPLQ� $�� FRQFHQWUDWLRQ� DPRQJ� FKLOGUHQ� LQ� WKH� 8QLWHG� 6WDWHV��
3HGLDWULFV�������-XQ���������������

��� +XVVH\� *'�� .OHLQ� 0�� $� UDQGRPL]HG�� FRQWUROOHG� WULDO� RI� YLWDPLQ� $� LQ�
FKLOGUHQ�ZLWK�VHYHUH�PHDVOHV��1�(QJO�-�0HG�������-XO�����������������

��� Measles surveillance in the 1980s and 1990s showed that there are 3 
to 3.5 times more measles seizures than measles deaths (3 to 3.5 per 
10,000 cases).

• 6DPH�VRXUFHV�DV�UHIHUHQFHV���DQG���

���� Measles surveillance in the 1980s and 1990s showed that there are 
about 70 times more measles hospitalizations than measles deaths (7 
per 1,000 cases).

• 6DPH�VRXUFHV�DV�UHIHUHQFH���

• &HQWHUV� IRU� 'LVHDVH� &RQWURO�� &XUUHQW� WUHQGV� PHDVOHV� ̱� 8QLWHG�
6WDWHV�� ����� DQG� ͤUVW� ��� ZHHNV� ������ -XQH� ������ 00:5�� �����
-XQ��������������������

���� 0HUFN��:KLWHKRXVH�6WDWLRQ��1-���0HUFN�DQG�&R���,QF��0�0�5�,,��PHDVOHV��
PXPSV��DQG�UXEHOOD�YLUXV�YDFFLQH� OLYH��� UHYLVHG������0D\� >FLWHG������
$XJ� �@�� KWWSV���ZZZ�PHUFN�FRP�SURGXFW�XVD�SLBFLUFXODUV�P�PPUBLL�
PPUBLLBSL�SGI�

���� 3HUU\�57��+DOVH\�1$��7KH�FOLQLFDO�VLJQLͤFDQFH�RI�PHDVOHV��D� UHYLHZ��-�
,QIHFW�'LV�������0D\�������6XSSO����6�����

���� &DOLIRUQLD� 'HSDUWPHQW� RI� 3XEOLF� +HDOWK�� 6DFUDPHQWR� �&$��� &DOLIRUQLD�
+HDOWK�DQG�+XPDQ�6HUYLFHV�$JHQF\��0HDVOHV�LQYHVWLJDWLRQ�TXLFNVKHHW��

0D\� ������ >FLWHG� ����� $XJ� �@�� KWWSV���ZZZ�FGSK�FD�JRY�3URJUDPV�
&,'�'&'&�&'3+���'RFXPHQW���/LEUDU\�,PPXQL]DWLRQ�0HDVOHV�
4XLFNVKHHW�SGI�

���� 5R\�0RXOLN�1��.XPDU�$��-DLQ�$��-DLQ�3��0HDVOHV�RXWEUHDN�LQ�D�SHGLDWULF�
RQFRORJ\�XQLW�DQG� WKH� UROH�RI� ULEDYLULQ� LQ�SUHYHQWLRQ�RI�FRPSOLFDWLRQV�
DQG� FRQWDLQPHQW� RI� WKH� RXWEUHDN�� 3HGLDWU� %ORRG� &DQFHU�� �����
2FW��������(�������

���� 3DO� *�� (IIHFWV� RI� ULEDYLULQ� RQ� PHDVOHV�� -� ,QGLDQ� 0HG� $VVRF�� �����
6HS��������������

���� 8\ODQJFR� &9�� %HUR\� *-�� 6DQWLDJR� /7�� 0HUFROH]D� 9'�� 0HQGR]D� 6/�� $�
GRXEOH�EOLQG��SODFHER�FRQWUROOHG�HYDOXDWLRQ�RI�ULEDYLULQ�LQ�WKH�WUHDWPHQW�
RI�DFXWH�PHDVOHV��&OLQ�7KHU�������������������

���� $OH[DQGHU�)(��-DUUHWW�5)��/DZUHQFH�'��$UPVWURQJ�$$��)UHHODQG�-��*RNKDOH�
'$�� .DQH� (�� 7D\ORU� *0�� :ULJKW� '+�� &DUWZULJKW� 5$�� 5LVN� IDFWRUV� IRU�
+RGJNLQ̵V�GLVHDVH�E\�(SVWHLQ�%DUU�YLUXV��(%9��VWDWXV��SULRU� LQIHFWLRQ�E\�
(%9�DQG�RWKHU�DJHQWV��%U�-�&DQFHU�������0DU���������������

���� *ODVHU� 6/�� .HHJDQ� 7+�� &ODUNH� &$�� 7ULQK� 0�� 'RUIPDQ� 5)�� 0DQQ� 5%��
'L*LXVHSSH�-$��$PELQGHU�5)��([SRVXUH�WR�FKLOGKRRG�LQIHFWLRQV�DQG�ULVN�
RI� (SVWHLQ�%DUU� YLUXV̱GHͤQHG� +RGJNLQ̵V� O\PSKRPD� LQ� ZRPHQ�� ,QW� -�
&DQFHU�������-XO������������������

���� 0RQWHOOD�0��0DVR�/'��&ULVSR�$��7DODPLQL�5��%LGROL�(��*ULPDOGL�0��*LXGLFH�
$��3LQWR�$��)UDQFHVFKL�6��'R�FKLOGKRRG�GLVHDVHV�DIIHFW�1+/�DQG�+/�ULVN"�
$�FDVH�FRQWURO�VWXG\�IURP�QRUWKHUQ�DQG�VRXWKHUQ�,WDO\��/HXN�5HV�������
$XJ���������������

���� 6KDKHHQ� 62�� %DUNHU� '-3�� +H\HV� &%�� 6KLHOO� $:�� $DE\� 3�� +DOO� $-��
*RXGLDE\� $�� 0HDVOHV� DQG� DWRS\� LQ� *XLQHD�%LVVDX�� /DQFHW�� ����� -XQ�
��������������������

���� 5RVHQOXQG�+��%HUJVWU¸P�$��$OP�-6��6ZDUW]�-��6FKH\QLXV�$��YDQ�+DJH�
0��-RKDQVHQ�.��%UXQHNUHHI�%��YRQ�0XWLXV�(��(JH�0-��5LHGOHU�-��%UDXQ�
)DKUO¦QGHU�&��:DVHU�0��3HUVKDJHQ�*��3$56,)$/�6WXG\�*URXS��$OOHUJLF�
GLVHDVH� DQG� DWRSLF� VHQVLWL]DWLRQ� LQ� FKLOGUHQ� LQ� UHODWLRQ� WR� PHDVOHV�
YDFFLQDWLRQ�DQG�PHDVOHV�LQIHFWLRQ��3HGLDWULFV�������0DU��������������

���� .XERWD�<��,VR�+��7DPDNRVKL�$��-$&&�6WXG\�*URXS��$VVRFLDWLRQ�RI�PHDVOHV�
DQG� PXPSV� ZLWK� FDUGLRYDVFXODU� GLVHDVH�� 7KH� -DSDQ� &ROODERUDWLYH�
&RKRUW��-$&&��VWXG\��$WKHURVFOHURVLV�������$XJ��������������

���� :DDLMHQERUJ�6��+DKQ«�6-��0ROOHPD�/��6PLWV�*3��%HUEHUV�*$��YDQ�GHU�.OLV�
)5��GH�0HONHU�+(��:DOOLQJD�-��:DQLQJ�RI�PDWHUQDO�DQWLERGLHV�DJDLQVW�
PHDVOHV��PXPSV��UXEHOOD��DQG�YDULFHOOD�LQ�FRPPXQLWLHV�ZLWK�FRQWUDVWLQJ�
YDFFLQDWLRQ�FRYHUDJH��-�,QIHFW�'LV�������-XO�������������

���� Children with measles antibody levels less than 900 mIU/mL are 
susceptible to subclinical infection with measles virus but not to 
clinical infection. About 60% of children 15 years of age have a measles 
antibody level less than 900 mIU/mL.

• /H%DURQ�&:��%HHOHU� -��6XOOLYDQ�%-�� )RUJKDQL�%��%L�'��%HFN�&��$XGHW�
6�� *DUJLXOOR� 3�� 3HUVLVWHQFH� RI�PHDVOHV� DQWLERGLHV� DIWHU� �� GRVHV� RI�
PHDVOHV� YDFFLQH� LQ� D� SRVWHOLPLQDWLRQ� HQYLURQPHQW�� $UFK� 3HGLDWU�
$GROHVF�0HG�������0DU������������������

���� 3K\VLFLDQV� IRU� ,QIRUPHG�&RQVHQW��1HZSRUW�%HDFK� �&$��� 3K\VLFLDQV� IRU�
,QIRUPHG� &RQVHQW�� 0HDVOHV� ̰� YDFFLQH� ULVN� VWDWHPHQW� �956��� XSGDWHG�
�����6HS��KWWSV���ZZZ�SK\VLFLDQVIRULQIRUPHGFRQVHQW�RUJ�PHDVOHV�YUV�

���� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�� :DVKLQJWRQ�� '�&��� 8�6��
'HSDUWPHQW� RI� +HDOWK� DQG� +XPDQ� 6HUYLFHV�� ��� OHDGLQJ� FDXVHV� RI�
GHDWK�E\�DJH�JURXS��8QLWHG�6WDWHV̱������>FLWHG������-XQ���@��KWWSV���
ZZZ�FGF�JRY�LQMXU\�LPDJHV�OF�FKDUWV�OHDGLQJB&DXVHVBRIBGHDWKBDJHB
JURXSB����B����Z���K�JLI�

���� 8�6��'HSDUWPHQW�RI�+HDOWK��(GXFDWLRQ��DQG�:HOIDUH��9LWDO� VWDWLVWLFV�RI�
WKH�8QLWHG�6WDWHV�������YROXPH��̱PRUWDOLW\��SDUW�$��:DVKLQJWRQ��'�&���
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MEASLES – VACCINE RISK STATEMENT (VRS)

k������3K\VLFLDQV�IRU�,QIRUPHG�&RQVHQW��DQ�LQGHSHQGHQW�����F�����QRQSURͤW�HGXFDWLRQDO�RUJDQL]DWLRQ�
�$OO�ULJKWV�UHVHUYHG��)RU�PRUH�LQIRUPDWLRQ��YLVLW�SK\VLFLDQVIRULQIRUPHGFRQVHQW�RUJ��

1.  WHAT ARE SIDE EFFECTS OF  
THE MMR VACCINE? 

&RPPRQ�VLGH�HIIHFWV�RI�WKH�005�YDFFLQH�LQFOXGH�IHYHU��
PLOG�UDVK��DQG�VZHOOLQJ�RI�JODQGV�LQ�WKH�FKHHNV�RU�QHFN�1 A 
PRUH�VHULRXV�VLGH�HIIHFW�LV�VHL]XUH��ZKLFK�RFFXUV�LQ�DERXW�
��LQ�����FKLOGUHQ�YDFFLQDWHG�ZLWK�0052̱DERXW�ͤYH�WLPHV�
PRUH�RIWHQ�WKDQ�VHL]XUH�IURP�PHDVOHV�LQIHFWLRQ�3

7KH� :RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� VWDWHV� WKDW�
VHULRXV�DOOHUJLF� UHDFWLRQV� WR� WKH� YDFFLQH�RFFXU� LQ� DERXW�
�� LQ���������GRVHV�4�+RZHYHU�� RWKHU� VHYHUH�VLGH�HIIHFWV�
LQFOXGH� GHDIQHVV�� ORQJ�WHUP� VHL]XUHV�� FRPD�� ORZHUHG�
FRQVFLRXVQHVV�� SHUPDQHQW� EUDLQ� GDPDJH�� DQG� GHDWK�1 
:KLOH� WKH� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�
�&'&��VWDWHV�WKDW�WKHVH�VLGH�HIIHFWV�DUH�UDUH��WKH�SUHFLVH�
QXPEHUV�DUH�XQNQRZQ�1�$GGLWLRQDOO\�� WKH�PDQXIDFWXUHU̵V�
SDFNDJH�LQVHUW�VWDWHV��̸0�0�5�,,�KDV�QRW�EHHQ�HYDOXDWHG�
IRU� FDUFLQRJHQLF� RU�PXWDJHQLF� SRWHQWLDO�� RU� SRWHQWLDO� WR�
LPSDLU�IHUWLOLW\�̹ 5

2.  HOW ARE RISKS OF VACCINE  
SIDE EFFECTS MEASURED?

 0HWKRGV� WR�PHDVXUH� YDFFLQH� ULVNV� LQFOXGH� VXUYHLOODQFH�
V\VWHPV��FOLQLFDO�VWXGLHV��DQG�HSLGHPLRORJLFDO�VWXGLHV��

3.  HOW ACCURATE IS SURVEILLANCE 
OF ADVERSE EVENTS FROM THE 
MMR VACCINE?

7KH� JRYHUQPHQW� WUDFNV� UHSRUWHG� FDVHV� RI� YDFFLQH� VLGH�
HIIHFWV� WKURXJK� WKH� 9DFFLQH� $GYHUVH� (YHQW� 5HSRUWLQJ�

6\VWHP� �9$(56��� $SSUR[LPDWHO\� ��� FDVHV� RI� GHDWK� DQG�
SHUPDQHQW� LQMXU\� IURP� WKH�005�YDFFLQH� DUH� UHSRUWHG� WR�
9$(56�DQQXDOO\�6�+RZHYHU��9$(56� LV�D�SDVVLYH� UHSRUWLQJ�
V\VWHP̱DXWKRULWLHV�GR�QRW�DFWLYHO\�VHDUFK�IRU�FDVHV�DQG�GR�
QRW�DFWLYHO\�UHPLQG�GRFWRUV�DQG�WKH�SXEOLF�WR�UHSRUW�FDVHV��
7KHVH� OLPLWDWLRQV�FDQ� OHDG� WR�VLJQLͤFDQW�XQGHUUHSRUWLQJ�7 
7KH�&'&�VWDWHV��̸9$(56�UHFHLYHV�UHSRUWV�IRU�RQO\�D�VPDOO�
IUDFWLRQ�RI�DFWXDO�DGYHUVH�HYHQWV�̹ 8� ,QGHHG��DV� IHZ�DV����
RI�VHULRXV�VLGH�HIIHFWV�IURP�PHGLFDO�SURGXFWV�DUH�UHSRUWHG�
WR� SDVVLYH� VXUYHLOODQFH� V\VWHPV�9� DQG�DV� IHZ�DV������RI�
005�UHODWHG�VHL]XUHV�DUH�UHSRUWHG�WR�9$(56�10  In addition, 
9$(56�UHSRUWV�DUH�QRW�SURRI�WKDW�D�VLGH�HIIHFW�RFFXUUHG��DV�
WKH� V\VWHP� LV� QRW� GHVLJQHG� WR� WKRURXJKO\� LQYHVWLJDWH� DOO�
FDVHV�11�$V�D�UHVXOW��9$(56�GRHV�QRW�SURYLGH�DQ�DFFXUDWH�
FRXQW�RI�005�YDFFLQH�VLGH�HIIHFWV�

4.  HOW ACCURATE ARE CLINICAL 
TRIALS OF THE MMR VACCINE?

7KH�&'&�VWDWHV�� ̸3UHOLFHQVXUH� WULDOV�DUH� UHODWLYHO\�VPDOO̱
XVXDOO\� OLPLWHG� WR� D� IHZ� WKRXVDQG� VXEMHFWV̱DQG� XVXDOO\�
ODVW�QR�ORQJHU�WKDQ�D�IHZ�\HDUV��3UHOLFHQVXUH�WULDOV�XVXDOO\�
GR� QRW� KDYH� WKH� DELOLW\� WR� GHWHFW� UDUH� DGYHUVH� HYHQWV� RU�
DGYHUVH�HYHQWV�ZLWK�GHOD\HG�RQVHW�̹ 7�6LQFH�PHDVOHV�LV�IDWDO�
LQ�DERXW���LQ��������FDVHV�DQG�UHVXOWV�LQ�SHUPDQHQW�LQMXU\�
LQ� DERXW� �� LQ� ������� FDVHV�3� D� IHZ� WKRXVDQG� VXEMHFWV� LQ�
FOLQLFDO�WULDOV�DUH�QRW�HQRXJK�WR�SURYH�WKDW�WKH�005�YDFFLQH�
FDXVHV� OHVV� GHDWK� DQG� SHUPDQHQW� LQMXU\� WKDQ� PHDVOHV�
�)LJ������ ,Q�DGGLWLRQ�� WKH� ODFN�RI�DGHTXDWH�FOLQLFDO� WULDOV�RI�
WKH�005�YDFFLQH�UHVXOWHG�LQ�WKH�PDQXIDFWXUHU̵V�SDFNDJH�
LQVHUW�GDWD�WR�EH�UHOLDQW�RQ�SDVVLYH�VXUYHLOODQFH�IRU� UDWHV�
RI�005�UHODWHG�QHXURORJLFDO�DGYHUVH�UHDFWLRQV��SHUPDQHQW�
GLVDELOLW\��DQG�GHDWK�5

MMR VACCINE 
Is It Safer Than Measles? $YDLODEOH�LQ�RWKHU�ODQJXDJHV�DW�

�SK\VLFLDQVIRULQIRUPHGFRQVHQW�RUJ�PHDVOHV

Delivering Data on Infectious Diseases and Vaccines™

Figure 1:�7KHUH�DUH�QRW�HQRXJK�VXEMHFWV�LQ�FOLQLFDO�WULDOV�WR�SURYH�
WKDW�WKH�005�YDFFLQH�SRVHV�OHVV�ULVN�WKDQ�PHDVOHV��

A Limitation of Clinical Trials

10,000

7,500

5,000

2,500

0
7KH�W\SLFDO�QXPEHU�RI�VXEMHFWV�
LQ�YDFFLQH�FOLQLFDO�WULDOV�LV�OHVV�

WKDQ�D�IHZ�WKRXVDQG�

$W� OHDVW� ������� PHDVOHV�
cases are needed to detect 
RQH�GHDWK�IURP�PHDVOHV�

1
XP

EH
U�R

I�3
HR
SO
H

(Measles, Mumps, 

and Rubella)
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5.  HOW ACCURATE ARE 
EPIDEMIOLOGICAL STUDIES  
OF THE MMR VACCINE? 

(SLGHPLRORJLFDO� VWXGLHV� DUH� KLQGHUHG� E\� WKH� HIIHFWV� RI�
FKDQFH� DQG� SRVVLEOH� FRQIRXQGHUV̱DGGLWLRQDO� IDFWRUV�
WKDW�FRXOG�FRQFHLYDEO\�DIIHFW�WKH�JURXSV�EHLQJ�VWXGLHG��
)RU� H[DPSOH�� WKHUH� LV� D�ZHOO�NQRZQ������'DQLVK� VWXG\�
SXEOLVKHG�LQ�WKH�New England Journal of Medicine�LQYROYLQJ�
DERXW� �������� FKLOGUHQ� WKDW� ORRNHG� IRU� DQ� DVVRFLDWLRQ�
EHWZHHQ�WKH�005�YDFFLQH�DQG�FHUWDLQ�DGYHUVH�HYHQWV�12 

7KH� UDZ�GDWD� LQ� WKH�VWXG\�ZDV�DGMXVWHG�� LQ�DQ�DWWHPSW�
WR� DFFRXQW� IRU� SRWHQWLDO� FRQIRXQGHUV�� DQG� WKH� VWXG\�
IRXQG�QR�DVVRFLDWLRQ�EHWZHHQ�WKH�005�YDFFLQH�DQG�WKH�
DGYHUVH�HYHQWV��+RZHYHU��EHFDXVH�WKHUH�LV�QR�HYLGHQFH�
WKDW�WKH�HVWLPDWHG�FRQIRXQGHUV�XVHG�WR�DGMXVW�WKH�UDZ�
GDWD�ZHUH�DFWXDOO\� FRQIRXQGHUV�� WKH� VWXG\�GLG�QRW� UXOH�
RXW�WKH�SRVVLELOLW\�WKDW�WKH�005�YDFFLQH� LQFUHDVHV�WKH�
ULVN�RI�DQ�DGYHUVH�HYHQW�WKDW�OHDGV�WR�SHUPDQHQW�LQMXU\�
E\�XS� WR������&RQVHTXHQWO\�� WKH�VWXG\�GLG�QRW� UXOH�RXW�
WKH� SRVVLELOLW\� WKDW� VXFK� DGYHUVH� HYHQWV� PLJKW� RFFXU�
XS� WR� IRXU� WLPHV�PRUH�RIWHQ� WKDQ�GHDWK� IURP�PHDVOHV��
��LQ�������FRPSDUHG�WR���LQ���������)LJ�����DQG�7DEOH�����
7KH� UDQJH� RI� SRVVLELOLWLHV� IRXQG� LQ� WKH� VWXG\�� EHWZHHQ�
WKH� DGMXVWHG� GDWD� DQG� WKH� UDZ� GDWD�� PDNHV� WKH� UHVXOW�
LQFRQFOXVLYH��HYHQ�ODUJH�HSLGHPLRORJLFDO�VWXGLHV�DUH�QRW�

6.  IS THE MMR VACCINE SAFER  
THAN MEASLES?

,W�KDV�QRW�EHHQ�SURYHQ�WKDW�WKH�005�YDFFLQH�LV�VDIHU�WKDQ�
PHDVOHV�� 7KH� YDFFLQH� SDFNDJH� LQVHUW� UDLVHV� TXHVWLRQV�
DERXW�VDIHW\� WHVWLQJ� IRU�FDQFHU��JHQHWLF�PXWDWLRQV��DQG�
LPSDLUHG�IHUWLOLW\��$OWKRXJK�9$(56�WUDFNV�VRPH�DGYHUVH�
HYHQWV��LW�LV�WRR�LQDFFXUDWH�WR�PHDVXUH�DJDLQVW�WKH�ULVN�RI�
PHDVOHV��&OLQLFDO�WULDOV�GR�QRW�KDYH�WKH�DELOLW\�WR�GHWHFW�
OHVV� FRPPRQ� DGYHUVH� UHDFWLRQV�� DQG� HSLGHPLRORJLFDO�
VWXGLHV�DUH�OLPLWHG�E\�WKH�HIIHFWV�RI�FKDQFH�DQG�SRVVLEOH�
FRQIRXQGHUV�� 6DIHW\� VWXGLHV� RI� WKH� 005� YDFFLQH� DUH�
SDUWLFXODUO\� ODFNLQJ� LQ� VWDWLVWLFDO� SRZHU�� $� UHYLHZ� RI�
PRUH� WKDQ� ���005� YDFFLQH� VWXGLHV� FRQGXFWHG� IRU� WKH�
&RFKUDQH� /LEUDU\� VWDWHV�� ̸7KH� GHVLJQ� DQG� UHSRUWLQJ�
RI� VDIHW\� RXWFRPHV� LQ�005�YDFFLQH� VWXGLHV�� ERWK� SUH��
DQG� SRVW�PDUNHWLQJ�� DUH� ODUJHO\� LQDGHTXDWH�̹ 13� %HFDXVH�
SHUPDQHQW� VHTXDODH� �DIWHUHIIHFWV�� IURP� PHDVOHV��
HVSHFLDOO\�LQ�LQGLYLGXDOV�ZLWK�QRUPDO�OHYHOV�RI�YLWDPLQ�$��
are so rare,3�WKH�OHYHO�RI�DFFXUDF\�RI�WKH�UHVHDUFK�VWXGLHV�
DYDLODEOH�LV�LQVXͦFLHQW�WR�SURYH�WKDW�WKH�YDFFLQH�FDXVHV�
OHVV�GHDWK�RU�SHUPDQHQW�LQMXU\�WKDQ�PHDVOHV�

7KHVH�VWDWHPHQWV�DUH�LQWHQGHG�IRU�LQIRUPDWLRQDO�SXUSRVHV�RQO\�DQG�VKRXOG�QRW�EH�FRQVWUXHG�DV�SHUVRQDO�PHGLFDO�DGYLFH�

$OO�UHIHUHQFHV�DQG�WKH�0HDVOHV�'LVHDVH�,QIRUPDWLRQ�6WDWHPHQW��',6��DUH�DYDLODEOH�DW�SK\VLFLDQVIRULQIRUPHGFRQVHQW�RUJ�PHDVOHV�

Table 1: Statistical Analysis of an  
Epidemiological Study with Over  

Half a Million Children

55� �5HODWLYH�ULVN� 

&,� �&RQͤGHQFH�LQWHUYDO�
�SRVVLEOH�UDQJH�RI�55�GXH�WR�HIIHFWV�RI�FKDQFH�

$GMXVWHG�55�UHSRUWHG�LQ�VWXG\�
 �����������&,�������WR�������

8QDOWHUHG�55�UHFRUGHG�LQ�VWXG\
����������������¹�������������
� �����������&,�������WR������

3RWHQWLDO�55� �����
�SRWHQWLDO�����JUHDWHU�ULVN�WKDQ�XQYDFFLQDWHG�JURXS�ULVN�
 
8QYDFFLQDWHG�JURXS�ULVN�UHFRUGHG�LQ�VWXG\�
= 53 in 97,000

����RI����LQ��������
 ���LQ�������DGGLWLRQDO�ULVN�LQ�JURXS�YDFFLQDWHG�ZLWK�005

�ULVN�LQ�JURXS�YDFFLQDWHG�ZLWK�005���¹
�ULVN�LQ�JURXS�QRW�YDFFLQDWHG�ZLWK�005�

Figure 2: $������'DQLVK�VWXG\�GLG�QRW�UXOH�RXW�WKH�SRVVLELOLW\�WKDW�
WKH�005�YDFFLQH�FDQ�FDXVH�DQ�DGYHUVH�HYHQW�OHDGLQJ�WR�SHUPDQHQW�
LQMXU\�IRXU�WLPHV�PRUH�RIWHQ�WKDQ�PHDVOHV�FDQ�EH�IDWDO�

3RWHQWLDO�ULVN�RI�SHUPDQHQW�
LQMXU\�IURP�WKH�005�YDFFLQH

Potential Risk of Permanent Injury from 

the MMR Vaccine vs. Risk of Death 
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MEASLES – VACCINE RISK STATEMENT (VRS)
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$YDLODEOH�LQ�RWKHU�ODQJXDJHV�DW�
�SK\VLFLDQVIRULQIRUPHGFRQVHQW�RUJ�
LPPXQRFRPSURPLVHG�VFKRROFKLOGUHQ

,PPXQRFRPSURPLVHG� FKLOGUHQ� KDYH� ZHDNHQHG�
LPPXQH� V\VWHPV� WKDW� SUHYHQW� WKHP� IURP�RSWLPDOO\�
ͤJKWLQJ� LQIHFWLRQV� RQ� WKHLU� RZQ�� &RQVHTXHQWO\��
WKH\� PD\� EH� DW� LQFUHDVHG� ULVN� RI� FRPSOLFDWLRQV�
IURP� LQIHFWLRXV� GLVHDVHV� DQG� UHTXLUH� DGGLWLRQDO�
SUHFDXWLRQV�DQG�WUHDWPHQWV�

Vaccines: What About  
Immunocompromised 
Schoolchildren?

1.  WHAT DOES IT MEAN TO BE  
IMMUNOCOMPROMISED?

,PPXQRFRPSURPLVHG�VFKRROFKLOGUHQ�KDYH�WKH�RSWLRQ�
WR� UHFHLYH� DOO� WKH� YDFFLQHV� OLFHQVHG� IRU� FKLOGUHQ� LQ�
WKH�8QLWHG�6WDWHV��H[FHSW� IRU� WKH� OLYH�YLUXV�YDFFLQHV�
�VXFK� DV� YDFFLQHV� WDUJHWLQJ� PHDVOHV�� PXPSV��
UXEHOOD��RU�YDULFHOOD�LQIHFWLRQV��2�$OWKRXJK�YDFFLQDWLRQ�
RIWHQ� UHVXOWV� LQ� SURWHFWLYH� OHYHOV� RI� DQWLERGLHV� LQ�
LPPXQRFRPSURPLVHG� FKLOGUHQ����� FOLQLFDO� YDFFLQH�
VDIHW\� WULDOV� W\SLFDOO\� H[FOXGH� LPPXQRFRPSURPLVHG�
VXEMHFWV�8� ,Q� DGGLWLRQ�� YDFFLQHV� KDYH� QRW� EHHQ�

7KH� YDFFLQDWLRQ� VWDWXV� RI� RWKHU� VFKRROFKLOGUHQ�
GRHV� QRW� SRVH� D� VLJQLͤFDQW� ULVN� WR� LPPXQR�
FRPSURPLVHG� VFKRROFKLOGUHQ� IRU� WKH� IROORZLQJ� 
UHDVRQV��7DEOH����

• 6RPH� YDFFLQHV� FDQQRW� SUHYHQW� WKH� VSUHDG� RI� WKH�
EDFWHULD�RU�YLUXVHV�WKH\�WDUJHW��

• ,PPXQH� JOREXOLQ� �SODVPD� FRQWDLQLQJ� DQWLERGLHV��
LV� DYDLODEOH� IRU� LPPXQRFRPSURPLVHG� FKLOGUHQ� 
H[SRVHG�WR�FHUWDLQ�LQIHFWLRXV�GLVHDVHV��

• 6RPH�LQIHFWLRXV�GLVHDVHV�UDUHO\�FDXVH�FRPSOLFDWLRQV�
LQ�LPPXQRFRPSURPLVHG�VFKRROFKLOGUHQ��

• 1RW�DOO�LQIHFWLRXV�GLVHDVHV�DUH�FRQWDJLRXV�

• 6RPH�LQIHFWLRXV�GLVHDVHV�DUH�QRW�VSUHDG�LQ�VFKRROV�

HYDOXDWHG� IRU� WKHLU� SRWHQWLDO� WR� FDXVH� FDQFHU��
JHQHWLF�PXWDWLRQV�RU� LPSDLUHG� IHUWLOLW\� LQ� WKH� JHQHUDO�
RU� LPPXQRFRPSURPLVHG� SRSXODWLRQ�9� 'XH� WR� WKHVH�
OLPLWDWLRQV�� LW� LV� QRW� NQRZQ� ZKHWKHU� WKH� EHQHͤW� RI�
YDFFLQDWLQJ�DQ�LPPXQRFRPSURPLVHG�FKLOG�RXWZHLJKV�
WKH�ULVN�RI�YDFFLQH�LQMXU\�WR�WKDW�FKLOG�

3.  CAN IMMUNOCOMPROMISED 
SCHOOLCHILDREN BE VACCINATED?

4.  DOES THE VACCINATION STATUS  
OF OTHER SCHOOLCHILDREN POSE 
A SIGNIFICANT RISK TO IMMUNO-
COMPROMISED SCHOOLCHILDREN?

7KH� ,PPXQH� 'HͤFLHQF\� )RXQGDWLRQ� VWDWHV�� ̸<HDUV�
DJR��D�GLDJQRVLV�RI�D�3,�>SULPDU\�LPPXQH�GHͤFLHQF\@�
PHDQW� H[WUHPHO\� FRPSURPLVHG� OLYHV���� 7RGD\�� ZLWK�
HDUO\� GLDJQRVLV� DQG� DSSURSULDWH� WKHUDSLHV�� PDQ\�
SDWLHQWV� GLDJQRVHG� ZLWK� D� 3,� FDQ� OLYH� KHDOWK\��
SURGXFWLYH� OLYHV�̹ � 0RGHUQ� WUHDWPHQWV� KDYH� UHGXFHG�
WKH� ULVN� RI� PDQ\� LPPXQRFRPSURPLVHG� FKLOGUHQ� VR�
WKDW�WKH\�DUH�DEOH�WR�DWWHQG�VFKRRO�1

2.  CAN IMMUNOCOMPROMISED  
CHILDREN ATTEND SCHOOL?

,PPXQRFRPSURPLVHG�
VFKRROFKLOGUHQ� DUH� QRW�
SXW�DW�VLJQLͤFDQW� ULVN�E\�
WKH�YDFFLQDWLRQ�VWDWXV�RI�
RWKHU�VFKRROFKLOGUHQ�

&KLOGUHQ�ZKR�DUH�QRW�VHYHUHO\�LPPXQR�
FRPSURPLVHG�FDQ�DWWHQG�VFKRRO�ZLWK�
WKH�DSSURYDO�RI�WKHLU�GRFWRU�

Delivering Data on Infectious Diseases and Vaccines™
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$OO�UHIHUHQFHV�DUH�DYDLODEOH�DW�SK\VLFLDQVIRULQIRUPHGFRQVHQW�RUJ�LPPXQRFRPSURPLVHG�VFKRROFKLOGUHQ�

7KHVH�VWDWHPHQWV�DUH�LQWHQGHG�IRU�LQIRUPDWLRQDO�SXUSRVHV�RQO\�DQG�VKRXOG�QRW�EH�FRQVWUXHG�DV�SHUVRQDO�PHGLFDO�DGYLFH�

Table 1: Why the Vaccination Status of Other Schoolchildren Is  
1ot a 6iJnificant 5isN to ,mmunocompromised 6cKoolcKildren 

7HWDQXV�LV�QRW�D�FRPPXQLFDEOH�GLVHDVH��WKDW�LV��
LW� FDQQRW� VSUHDG� IURP� SHUVRQ� WR� SHUVRQ� XQGHU�
DQ\�FLUFXPVWDQFHV���

Not all infectious diseases 
are contagious.

)DWDO� FDVHV� RI� PXPSV� DUH� YHU\� UDUH� LQ�
VFKRROFKLOGUHQ� ��� PXPSV� GHDWK� SHU� ��������
PXPSV� FDVHV��23� DQG� LPPXQRFRPSURPLVHG�
FKLOGUHQ�KDYH�EHHQ�REVHUYHG�WR�UHFRYHU�MXVW�DV�
ZHOO� IURP� PXPSV� DV� WKH� JHQHUDO� SRSXODWLRQ�24 
6HYHUH� FDVHV� RI� SHUWXVVLV� RU� UXEHOOD� UDUHO\�
RFFXU� LQ� VFKRROFKLOGUHQ�� DQG� EHLQJ� LPPXQR�
FRPSURPLVHG� KDV� QRW� EHHQ� REVHUYHG� WR� EH�
D� VLJQLͤFDQW� ULVN� IDFWRU� IRU� FRPSOLFDWLRQV� RI�
SHUWXVVLV�RU�UXEHOOD�LQ�VFKRROFKLOGUHQ�25,26

Some infectious diseases 
rarely cause complications 
in immunocompromised 
schoolchildren.

+HSDWLWLV� %� LV� QRW� VSUHDG� E\� NLVVLQJ�� KXJJLQJ��
KROGLQJ� KDQGV�� FRXJKLQJ�� VQHH]LQJ�� RU� VKDULQJ�
HDWLQJ�XWHQVLOV�28�DQG�WKH�PDLQ�URXWHV�RI�KHSDWLWLV�
%� WUDQVPLVVLRQ� �VH[XDO� FRQWDFW�� LQMHFWLRQ� GUXJ�
XVH��RU�EHLQJ�ERUQ�WR�DQ�LQIHFWHG�PRWKHU�29 do not 
RFFXU�LQ�VFKRRO��1HDUO\�DOO�FDVHV�RI�Haemophilus 
influenzae� W\SH� E� �+LE�� RFFXU� DPRQJ� FKLOGUHQ�
\RXQJHU� WKDQ� �� \HDUV� RI� DJH�� WKHUHIRUH�� QHDUO\�
DOO�+LE� WUDQVPLVVLRQ�GRHV�QRW�RFFXU� LQ�VFKRRO�30 
+XPDQ� SDSLOORPDYLUXV� �+39�� LV� VH[XDOO\� WUDQV�
PLWWHG�DQG�LV�WKHUHIRUH�QRW�VSUHDG�LQ�VFKRRO�31 

Some infectious diseases  
are not spread in schools.

&KLOGUHQ� YDFFLQDWHG� ZLWK� WKH� GLSKWKHULD�� WHWD�
QXV�� DQG� SHUWXVVLV� �ZKRRSLQJ� FRXJK�� YDFFLQH�
�'7D3��RU�WKH�LQDFWLYDWHG�SROLR�YDFFLQH��,39��FDQ�
VWLOO�EH�LQIHFWHG�ZLWK�GLSKWKHULD�FDXVLQJ�EDFWHULD��
SHUWXVVLV� EDFWHULD�� RU� SROLRYLUXV� DQG� VSUHDG�
WKHP� WR�RWKHUV�� HYHQ�ZLWK�PLOG�RU�QR�V\PSWRPV�
RI�WKHLU�RZQ�������7KH�LQͥXHQ]D�YDFFLQHV��7,9�DQG�
/$,9�� KDYH� QRW� EHHQ� REVHUYHG� WR� VLJQLͤFDQWO\�
UHGXFH� WKH� VSUHDG� RI� LQͥXHQ]D�14,15� $ERXW� KDOI�
RI� VFKRROFKLOGUHQ� YDFFLQDWHG� ZLWK� WKH� PHDVOHV��
PXPSV�� DQG� UXEHOOD� �005�� YDFFLQH� FDQ� VWLOO� EH�
LQIHFWHG�ZLWK�PHDVOHV�YLUXV�DQG�VSUHDG�LW�WR�RWKHUV��
HYHQ�ZLWK�PLOG�RU�QR�V\PSWRPV�RI�WKHLU�RZQ������

Some vaccines cannot  
prevent the spread of  
the bacteria or viruses  
they target.

Immune globulin (plasma con-
taining antibodies) is available 
for immunocompromised  
children exposed to certain 
infectious diseases.

,PPXQH� JOREXOLQ� �,*�� LV� DYDLODEOH� IRU� WKH� 
SUHYHQWLRQ� RI� VHYHUH� V\PSWRPV� LQ� LPPXQR�
FRPSURPLVHG� FKLOGUHQ� H[SRVHG� WR� PHDVOHV� RU�
UXEHOOD��,*�GRHV�QRW�SURYLGH�SURWHFWLRQ�IRU�IHWXVHV�
RI� H[SHFWDQW� PRWKHUV� LQIHFWHG� ZLWK� UXEHOOD��20,21 
9DULFHOOD�]RVWHU� LPPXQH� JOREXOLQ� �9,*�� LV�
DYDLODEOH�IRU�WKH�SUHYHQWLRQ�RI�VHYHUH�V\PSWRPV�
LQ� LPPXQRFRPSURPLVHG� FKLOGUHQ� H[SRVHG� WR�
YDULFHOOD� �FKLFNHQSR[��22� +HSDWLWLV� %� LPPXQH�
JOREXOLQ� �+%,*�� DQG� WHWDQXV� LPPXQH� JOREXOLQ�
�7,*�� DUH� DOVR� DYDLODEOH� IRU� LPPXQRFRPSUR�
PLVHG�FKLOGUHQ�2
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��� %ODHVH� 50�� /XGZLJ� 0�� %XFNOH\� 5�� 6H\PRXU� -:�� 'RGGV� 0�� ,PPXQH�
'HͤFLHQF\� )RXQGDWLRQ� VFKRRO� JXLGH� IRU� VWXGHQWV� ZLWK� SULPDU\�
LPPXQRGHͤFLHQF\�GLVHDVHV���UG�HG��7RZVRQ��0'���,PPXQH�'HͤFLHQF\�
)RXQGDWLRQ����������

��� &HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��5HFRPPHQGDWLRQV�RI�WKH�
$GYLVRU\�&RPPLWWHH�RQ�,PPXQL]DWLRQ�3UDFWLFHV��$&,3���XVH�RI�YDFFLQHV�
DQG� LPPXQH� JOREXOLQV� LQ� SHUVRQV� ZLWK� DOWHUHG� LPPXQRFRPSHWHQFH��
00:5�������$SU����1R��55�����

��� (UFDQ�7(��6R\FDQ�/<��$SDN�+��&HONDQ�7��2]NDQ�$��$NGHQL]OL�(��.DVDS©RSXU�
2��<LOGL]�,��$QWLERG\�WLWHUV�DQG�LPPXQH�UHVSRQVH�WR�GLSKWKHULD�WHWDQXV�
SHUWXVVLV� DQG�PHDVOHV�PXPSV�UXEHOOD� YDFFLQDWLRQ� LQ� FKLOGUHQ� WUHDWHG�
IRU� DFXWH� O\PSKREODVWLF� OHXNHPLD�� -� 3HGLDWU� +HPDWRO� 2QFRO�� �����
0D\�������������

��� )HOGPDQ� 6�� *LJOLRWWL� )�� 6KHQHS� -/�� 5REHUVRQ� 3.�� /RWW� /�� 5LVN� RI�
Haemophilus influenzae W\SH� E� GLVHDVH� LQ� FKLOGUHQ� ZLWK� FDQFHU� DQG�
UHVSRQVH� RI� LPPXQRFRPSURPLVHG� OHXNHPLF� FKLOGUHQ� WR� D� FRQMXJDWH�
YDFFLQH��-�,QIHFW�'LV�������0D\���������������

��� +RGJHV�*5��'DYLV�-:��/HZLV�+'�-U��6LHJHO�&'��&KLQ�7'��&ODUN�*0��1REOH�
*5��5HVSRQVH�WR�LQͥXHQ]D�$�YDFFLQH�DPRQJ�KLJK�ULVN�SDWLHQWV��6RXWK�
0HG�-�������-DQ�������������

��� 0RVV�:-��&OHPHQWV�&-��+DOVH\�1$��,PPXQL]DWLRQ�RI�FKLOGUHQ�DW�ULVN�RI�
LQIHFWLRQ�ZLWK�KXPDQ�LPPXQRGHͤFLHQF\�YLUXV��%XOO�RI�WKH�:RUOG�+HDOWK�
2UJDQ�������������������

��� %DUEL�0��%DUGDUH�0��/XUDVFKL�&��=HKHQGHU�*��&OHULFL�6FKRHOOHU�0��)HUUDULV�
*�� $QWLERG\� UHVSRQVH� WR� LQDFWLYDWHG� SROLR� YDFFLQH� �(�,39�� LQ� FKLOGUHQ�
ERUQ�WR�+,9�SRVLWLYH�PRWKHUV��(XU�-�(SLGHPLRO�������0DU�������������

��� &HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��0DQXDO�IRU�WKH�VXUYHLOODQFH�
RI� YDFFLQH�SUHYHQWDEOH� GLVHDVHV�� �WK� HG�� 0LOOHU� (5�� +DEHU� 3�� +LEEV�
%�� %URGHU� .�� &KDSWHU� ���� VXUYHLOODQFH� IRU� DGYHUVH� HYHQWV� IROORZLQJ�
LPPXQL]DWLRQ� XVLQJ� WKH� 9DFFLQH� $GYHUVH� (YHQW� 5HSRUWLQJ� 6\VWHP�
�9$(56���$WODQWD��&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�������������

��� 8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��6LOYHU�6SULQJ��0'���8�6��)RRG�DQG�
'UXJ� $GPLQLVWUDWLRQ�� 9DFFLQHV� OLFHQVHG� IRU� XVH� LQ� WKH� 8QLWHG� 6WDWHV��
>XSGDWHG� ����� )HE� ���� FLWHG� ����� )HE� ��@�� KWWSV���ZZZ�IGD�JRY�
%LRORJLFV%ORRG9DFFLQHV�9DFFLQHV�$SSURYHG3URGXFWV�8FP�������
KWP�

���� 0LOOHU� /:��2OGHU� --��'UDNH�-�� =LPPHUPDQ�6��'LSKWKHULD� LPPXQL]DWLRQ��
(IIHFW�XSRQ�FDUULHUV�DQG�WKH�FRQWURO�RI�RXWEUHDNV��$P�-�'LV�&KLOG�������
0DU��������������

���� :DUIHO� -0�� =LPPHUPDQ� /,�� 0HUNHO� 7-�� $FHOOXODU� SHUWXVVLV� YDFFLQHV�
SURWHFW�DJDLQVW�GLVHDVH�EXW�IDLO� WR�SUHYHQW� LQIHFWLRQ�DQG�WUDQVPLVVLRQ�
LQ� D� QRQKXPDQ� SULPDWH� PRGHO�� 3URF� 1DWO� $FDG� 6FL� 86$�� ����� -DQ�
�����������������
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WULDO�RI�LQDFWLYDWHG�SROLRYLUXV�YDFFLQH�LQ�&XED��1�(QJO�-�RI�0HG�������$SU�
�������������������

���� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�� :DVKLQJWRQ�� '�&��� 8�6��
'HSDUWPHQW� RI� +HDOWK� DQG� +XPDQ� 6HUYLFHV�� 8�6�� 1DWLRQDO� $XWKRULW\� IRU�
&RQWDLQPHQW�RI�3ROLRYLUXV��WKH�QHHG�IRU�FRQWDLQPHQW��>FLWHG������-XO���@��
KWWSV���ZZZ�FGF�JRY�FSU�SROLRYLUXVFRQWDLQPHQW�FRQWDLQPHQW�KWP�

���� 7KRPDV� 5(�� -HIIHUVRQ� 7�� /DVVHUVRQ� 7-�� ,QͥXHQ]D� YDFFLQDWLRQ� IRU�
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���� Children with measles antibody levels less than 900 mIU/mL are 
susceptible to subclinical infection with measles virus but not to 
clinical infection. About 35% of vaccinated children 7 years of age have 
a measles antibody level less than 900 mIU/mL. This level steadily 
declines through childhood, resulting in about 60% of children 15 
years of age with a measles antibody level less than 900 mIU/mL. 
Consequently, about half of schoolchildren are susceptible to infection 
with measles virus.
• /H%DURQ�&:��%HHOHU� -�� 6XOOLYDQ�%-�� )RUJKDQL�%�� %L�'�� %HFN�&��$XGHW�
6�� *DUJLXOOR� 3�� 3HUVLVWHQFH� RI�PHDVOHV� DQWLERGLHV� DIWHU� �� GRVHV� RI�
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���� 0F/HDQ�+4��)LHEHONRUQ�$3��7HPWH�-/��:DOODFH�*6��&HQWHUV�IRU�'LVHDVH�
&RQWURO� DQG� 3UHYHQWLRQ�� 3UHYHQWLRQ� RI� PHDVOHV�� UXEHOOD�� FRQJHQLWDO�
UXEHOOD�V\QGURPH��DQG�PXPSV��������VXPPDU\�UHFRPPHQGDWLRQV�RI�WKH�
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)HE��������������������

���� Before the mumps vaccine was licensed in 1967, nearly everyone 
contracted mumps in childhood. In 1966, there were 43 mumps deaths 
out of 4 million cases (the average size of a birth cohort in the 1960s): 
about 1 mumps death per 100,000 mumps cases.
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������(SLGHPLRORJ\�DQG�SUHYHQWLRQ�RI�YDFFLQH�SUHYHQWDEOH�GLVHDVHV��
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���� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�� (SLGHPLRORJ\� DQG�
SUHYHQWLRQ� RI� YDFFLQH�SUHYHQWDEOH� GLVHDVHV�� ��WK� HG�� +DPERUVN\� -��
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Waning Immunity and the MMR Vaccine
Nearly 50 Percent of Vaccinated Schoolchildren  

Can Become Infected with Measles

Susceptibility to Measles in School 

=  Vaccinated and immune 
 65% of 7-year-olds

 40% of 15-year-olds

 <40% of adults

=   Vaccinated, susceptible to subclinical infection 
and spread of measles 

 35% of 7-year-olds

 60% of 15-year-olds

 >60% of adults

Subclinical measles infection: Cases can develop illness  

without rash, with or without symptoms that include fever, 

cough, sore throat, and diarrhea.

=   Vaccinated, susceptible to clinical infection  
and spread of measles 

 Projected 33% of adults by age 24–26

Clinical measles infection: Cases develop illness with fever 

and rash, with other symptoms that can include cough, 

runny nose, and eye irritation. 

Nearly 50% of schoolchildren and most adults vaccinated with two doses of the MMR vaccine can still be infected with measles virus and 

spread it to others, even with mild or no symptoms of their own.1-4

DOES IMMUNITY FROM THE MMR 
VACCINE WANE OVER TIME?

Yes. In 2007, the Centers for Disease Control and Prevention 

(CDC) conducted a study on waning immunity after two 
doses of the measles, mumps and rubella (MMR) vaccine.1 

The results, published in Archives of Pediatrics and Adolescent  
Medicine, show:

• About 35% of vaccinated 7-year-olds are susceptible to 

subclinical infection with measles virus.

• About 60% of vaccinated 15-year-olds are susceptible to 

subclinical infection with measles virus. 

• By age 24–26, a projected 33% of vaccinated adults are 

susceptible to clinical infection.

Consequently, nearly 50% of schoolchildren and most adults 
vaccinated with the MMR vaccine can still be infected with 

measles virus and spread it to others, even with mild or no 

symptoms of their own.1-4  (See figure above.)

WOULD ANOTHER BOOSTER SHOT 
SOLVE THE PROBLEM OF WANING 
MMR VACCINE IMMUNITY?

No. The CDC conducted another study in 2016, published in The 
Journal of Infectious Diseases, which concludes that a third dose 

(booster shot) of the MMR vaccine is short-lived, lasting only one 

year.5 The authors state:

“MMR3 [a third dose of MMR] is unlikely to solve the problem 
of waning immunity in the United States...� :H� GLG� QRW� ͤQG�
compelling data to support a routine third dose of MMR vaccine.”

Note: Children with measles antibody levels less than 900 mIU/

mL are susceptible to subclinical infection with measles virus but 

not to clinical infection. About 35% of vaccinated children 7 years 

of age have a measles antibody level less than 900 mIU/mL. This 

level steadily declines through childhood, resulting in about 60% of 

children 15 years of age with a measles antibody level less than 900 

mIU/mL. Consequently, nearly 50% of schoolchildren ([35%+60%]/2) 

and most adults (greater than 60%) are susceptible to infection with 

measles virus.1
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All references are available at physiciansforinformedconsent.org/mmr-waning-immunity.

These statements are intended for informational purposes only and should not be construed as personal medical advice.



REFERENCES

1.  LeBaron CW, Beeler J, Sullivan BJ, Forghani B, Bi D, Beck 

C, Audet S, Gargiullo P. Persistence of measles antibodies 

after 2 doses of measles vaccine in a postelimination 

environment. Arch Pediatr Adolesc Med. 2007 

Mar;161(3):294-301.

2. &KHQ�57��0DUNRZLW]�/(��$OEUHFKW�3��6WHZDUW�-$��0RIHQVRQ�
LM, Preblud SR, Orenstein WA. Measles antibody: 

reevaluation of protective titers. J Infect Dis. 1990 

Nov;162(5):1036-42.

3. Pedersen IR, Mordhorst CH, Glikmann G, von Magnus H. 

Subclinical measles infection in vaccinated seropositive 

individuals in arctic Greenland. Vaccine. 1989 

Aug;7(4):345-8.

4. 0L]XPRWR� .�� .RED\DVKL� 7�� &KRZHOO� *�� 7UDQVPLVVLRQ�
SRWHQWLDO� RI� PRGLͤHG� PHDVOHV� GXULQJ� DQ� RXWEUHDN��
-DSDQ�� 0DUFK̰0D\� ������ (XUR� 6XUYHLOO�� ����� -XQ�
14;23(24):1800239.

5. )LHEHONRUQ� $3�� &ROHPDQ� /$�� %HORQJLD� ($�� )UHHPDQ� 6.��
<RUN� '�� %L� '�� .XONDUQL� $�� $XGHW� 6��0HUFDGHU� 6��0F*UHZ�
0��+LFNPDQ�&-��%HOOLQL�:-��6KLYDNRWL�5��*ULͦQ�'(��%HHOHU�
-�� 0HDVOHV� YLUXV� QHXWUDOL]LQJ� DQWLERG\� UHVSRQVH�� FHOO�
mediated immunity, and immunoglobulin G antibody 

avidity before and after receipt of a third dose of measles, 

mumps, and rubella vaccine in young adults. J Infect Dis. 

2016 Apr 1;213(7):1115-23.

k������3K\VLFLDQV�IRU�,QIRUPHG�&RQVHQW��DQ�LQGHSHQGHQW�����F�����QRQSURͤW�HGXFDWLRQDO�RUJDQL]DWLRQ�
 All rights reserved. For more information, visit physiciansforinformedconsent.org. 

MMR – WANING IMMUNITY


