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Meningococcal Disease
 

 Three syndromes: 
 Meningitis 
 Bloodstream infection 
 Pneumonia 

 “Flu-like” symptoms early 
 Rapidly progressive 
 High morbidity and mortality 
 10-15% die 
 11-19% have long-term disability 

 Most disease occurs in healthy 
people 



  

 
 

 

 

  
  
 

Neisseria meningitidis bacteria
 

Capsule 






13 types 
6 cause  most disease  
globally (A, B, C, W, X,
and Y)  

 

Target for  conjugate 
vaccines  

Outer-membrane 
proteins 

 targets for serogroup
B vaccines 
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Meni ngococcal Di sease Inci d ence,

Unit ed St at es, 1970-2011
 

1970 1996 NNDSS dat a, 1997 2011 ABCs dat a est imat ed t o U.S. populat ion 
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Meni ngococcal Di sease Inci d ence by Serogroup,

Unit ed St at es, 1993-2012*
 

*Sou r ce:  ABCs cases f r om 1993 2012 est i m at ed t o t h e U.S. p op u l at i on w i t h 18% cor r ect i on f or u n d er r ep or t i ng 
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Epidemiology of Serogroup B  Meningococcal Disease  - 

United States  2005-2012
  

*Source: Nat ional Not ifiable Diseases Surveillance Syst em (NNDSS) wit h addit ional serogroup dat a provided by st at e and local healt h 
depart ment s 
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Age Group  1997-1999  
“ Hi gh 

Inci d ence 
Year s”  

1993-2012  
“ Base Case”  

2010-2012  
“ Low  

Inci d ence 
Year s”  

 All Serogroups <5  years  
11-24 years  
All  ages  

820  
778  
3099  

515  
446  
1821  

159  
105
  
618  

  Serogroup B <5  years  
11-24 years  
All  ages  

304  
138  
660  

216  
81
  
432  

92  
28  
186  

    
-         

Average Annual Cases i n Three Ti me Frames:
 
Base Case, Hi gh and Low
 

Average annual cases of meningococcal disease 
1993 2012 ABCs dat a est imat ed t o U.S. populat ion wit h 18% correct ion for under report ing 



 

       
 
         

 

    
  

          
 

   
   

   

                  
            

Meni ngococcal Di sease Out b reak s
 

 Onl y ~2% of US cases are out b reak rel at ed 
 Def init ion 

 2-3 cases of t he same serogroup in <3 mont hs;  at t ack rat e of 
10/ 100,000 

 >80% cases are <25 year s of age1 

 In Universit y out breaks, 97% are undergraduat es 

 College st ud ent s living in d orms at 3 t o 23 f old 
i ncreased r i sk 1 

 Ot her r i sk f act or s: Greek soci et y memb er shi p, 
at t end i ng b ar s, al cohol consump t i on, >1 k i ssi ng 
p ar t ner and smok i ng2 

1Fr o esch l e et al . CID 1999;29(1):215-6; Harr i son et al .  JAMA 1999;281(20):1906-10;2Man d al et al . CID 2013, Im r ey et al Am J Ep i d emiol 
1996;143:624-630, Cookson et al . JID 1998;178:266-269, Im r ey et al . J Clin Mi cr ob i ol 1995;33:3133-3137 



    
  

 

   

       
           

Recent School Based Serogroup B 

Clust ers/Out break s*
 

CDC defines inst it ut ional meningococcal out breaks as 3 cases (somet imes 
2 cases)in a 3 m onth period com prising an attack rate of≥10/100,000 

*Where CDC consult ed 

Universit y   Out b reak Period    Numb er of cases 
 

 Univer sit y 1    Feb –  March 2009  4  
 

Univer sit y 2  Nov 2011  2  

 Univer sit y 3    Jan 2008 –  Nov 2010  13  

Pri ncet on Uni ver si t y    March –  Nov 2013  8  

Univer sit y  of  Cal i f or ni a—  
Sant a  Bar b ara  

Nov 2013  4  



   -  

Epidemic  curve of 13 meningococcal  cases associated 
 
with University A,  January  2008–December 2010. 
 

Mandal S et al. Clin Infect Dis. 2013;57:344 348
 



 
   

 
 

 
 

Visitor to campus 
Freshman 
Sophomore 
Junior 
Senior 

Cases 

Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

   

    
     

     
    

     
  

  
      

     
 

Pr i ncet on Uni ver si t y, NJ 

 Ei ght cases of MenB among Princet on Universi t y 
st ud ent s or p ersons wi t h link s t o Princet on Universit y 
f rom March – Novemb er 2013 
 At t ack rat e 134/100,000 among undergraduat es 
 No f at al i t i es; 2 cases w i t h seq uel ae (neurocogni t i ve def icit , 

unilat eral hearing l oss) 

 Lab orat or y t est i ng 
 Al l 7 isolat es ident ical: ST 409 (CC41/ 44/ lineage3), PFGE 429, 

Por A (P1.5-1,2.2) , FHb p (1.276), Nhb A (p 0002) and NadA(PCR 
negat i ve) 
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Serogroup B Meningococcal Di sease in Univer sit y of
 
Calif or nia- Sant a Bar b ara (UCSB) Und ergrad uat e St ud ent s
 

(N=4* )
 

*Ad d it ional associat ed case i d ent i f i ed on r ev i ew of ser ogr oup B cases wit h connect ions t o UCSB d ur i ng 2011-2013 

 Al l cases in und ergrad uat es (aged 18-22 year s); no ep i -links 
 4 recovered, 1 case wit h sequelae (bilat eral foot amput at ion) 

 At t ack rat e of 21.1/100,000 (among UCSB 17-22 year olds) 
 234-fold higher t han incidence rate for 17-22 year olds in general US populat ion 

 All 5 isolat es ST-32 (CC32/ET-5); PorA (P1.7,16-20), FHb p (1.1), Nhb A 
(p 0005),NadA(1.1); PFGE 467 (n=3) and 468 (n=2) 
 Differen t st ra in co m p a red t o Prin cet o n 

11 
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Frequency of School -Based Out b reak s by Si ze,

Serogroup B and C 


Includes 22 school based clust ers report ed by Zangwell et . al (serogroup B, n 7; serogroup C, n 14, serogroup Y, n=1) and recent
serogroup B school based out breaks where CDC was consult ed (n=5) 

14 



      
    

 
 

  
 

  
 

    

      *Excluding 3 recent universit y serogroup B out breaks 30
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Int er val Bet ween Rep or t ed Cases i n School -Based
 
Serogroup B or C Out b reak s
 

Includes 22  school based clust ers  report ed  by  Zangwell  et . al (serogroup  B, n =7; serogroup  C, n =14, serogroup  Y,  n =1)  and  recent  
serogroup  B  out breaks  where  CDC  was  consult ed  (n =2)  
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Int er val Bet ween Rep or t ed Cases i n School -Based
 
Serogroup B or C Out b reak s
 

Includes 22  school based clust ers  report ed  by  Zangwell  et . al (serogroup  B, n =7; serogroup  C, n =14, serogroup  Y,  n=1)  and  recent
serogroup  B  out breaks  where  CDC  was  consult ed  (n=5)   
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No MenB Vacci ne Li censed i n t he US
 

 Novar t i s: Bexser o®, Recomb i nant MenB+OMV NZ (r MenB) 
Vacci ne l i censed i n Europ e, Aust ral i a and Canad a i n 2013 
 2 dose series in adolescent s 
 Cont ains 4 ant igenic component s (fHBP, NHBA, NadA, Po rA) 
 Pro vid e s b ro a d p ro t e ct io n a g a in st m u lt ip le Me n B st ra in s 

 Pf i zer : MenB vacci ne cur rent l y i n d evel op ment 
 3 d o se se rie s in a d o le sce n t s 
 Co n t ains 2 fHPB an t ig e n s t o a ch ie ve b ro a d p ro t e ct io n ag a in st 

m u lt ip le Me n B st ra in s 



      
   

     
     
  

     
  

    
      

  
   
   

      
 

Use of r MenB under under an Invest igat ional New

Dr ug Ap p licat ion
 

 CDC Inst i t ut i onal Revi ew Board ap p roval and FDA Saf e­
t o-Proceed l et t er i ssued – Novemb er 2013 
 Safet y monitoring plan 
 Consent s (minors, pregnant women), vaccine informat ion sheet s, 

dat a collect ion inst rument s 

 Cont ract ual agreement s f i nal i zed b et ween CDC, 
Novar t i s, and Pr i ncet on Uni ver si t y – Decemb er 2013 
 Vaccine Injury Compensat ion Program 
 Safet y report ing to Novart is 
 Vaccine handling and st orage 

• Vaccines could not be ret urned t o cent ral st orage aft er removal 



  

     
 

   
   
       

 
  

    
   

  
    

    
 

 

Gett i  ng Students Vacci nat ed 
  

 Emphasis on educat ion ab out vaccine, Invest igat ional New Drug 
(IND) p rocess 
 Saf et y recor d of vacci ne 
 NOT resear ch st ud y/ cl i ni cal t r i al 
 Only availab le t o def ined p op ulat ion at r isk 
 Vol unt ar y 

 Communi cat i on t o i nf or m, encourage 
 Inf or mat i on t o st ud ent s and p arent s 
 Tow n hal l meet i ngs w i t h CDC exp er t s 
 St ud ent Heal t h Ad v i sor y Boar d ad ver t i si ng 

 Clinic modeled af t er f lu vaccine clinic each f all 
 Universit y t ook on vaccine st orage, securit y, maint aining cold 

chai n 



   

   
 

       

   

   

            

 

  

  
    

      
  

  
 
  

Vacci nat i on Coverage, Pr i ncet on Uni ver si t y
 

Eligib le Group s 

Ent ire undergrad uat e st ud ent 

Grad uat e st udent s w ho l ive in 
und ergrad uat e or grad uat e d ormit or ies 

St ud ent s, f acul t y, and st af f w i t h med i cal 
cond it ions at i ncreased r i sk f or 
m eni ngococcal d i sease and 
spouses/ parent s living wit h 
und ergrad uat es in dor ms 

Dose  1  
N (%)  

Dose 2 
N (%) 

Und ergrad uat e St ud ent s 5060 (97) 4772 (91) 

Grad uat e St ud ent s 426 (79) 356 (66) 

Facul t y/ St af f / Ot her 16 (94) 11 (65) 

TOTAL 5502 (95) 5139 (89) 



  

      
 

   
     

  
    

     
  

      

 

UCSB Vaccinat ion Camp aign
 

 CDC-sp onsored exp and ed access IND ap p roved by FDA f or use i n 
UCSB out b reak 

 Target p op ulat i ons: All undergraduat es, grad uat e 
st ud ent s/ f acul t y living in dormit ories, and ot hers wit h high-risk 
cond i t i ons (asp l eni a, comp l ement comp onent d ef i ci ency) 
 Est imat e ~20,000 p ersons eligib le for vaccinat ion 

 Fi r st d ose camp ai gn: Feb r uar y 24-March 7, 2014 
 Coverage w i t h f i r st  d ose cl ose t o 50% 

 Safet y sur veillance plan in collaborat ion wit h UCSB and CDC 

22 



 

    
   

   
       
       

  
 
 

 

Chal l enges
 

 IND p rep arat i on p rocess and vacci ne p rocurement 
p rocess t akes t i me 

 Unab l e t o d et er mi ne w hen ad d i t i onal cases may occur 
 Need f or cl ear gui d ance ab out w hen t o i ni t i at e p rocess 
 MenB vacci nes may p rot ect vacci nat ed i nd i vi d ual s b ut 

not p revent t ransmi ssi on 

13 



   
    

   
       

 
    

    
    

    
 

    
    

 

   
       

 
 

Ot her cont rol measures
 

 Chemop rop hyl axi s f or cl ose cont act s of cases 
 Mass chemoprophyl axi s not recommended t o cont rol 

l arge out b reak s, as of t en i mp ract i cal and unl i kel y t o 
succeed 
 May be considered in some cases, such as out breaks involving 

limited populat ions, part icularly serogroup B out breaks 
 If mass chemoprophylaxis is undert aken, should be administ ered 

t o all t arget ed persons at same t ime 

 Int er vent i ons not recommend ed : rest r i ct i ng t ravel t o 
out b reak areas, cl osi ng school s, cancel i ng event s 

 Educat i ng communi t ies, p hysi ci ans, and ot her heal t h-
care p er sonnel i s cr i t i cal f or ear l y d et ect i on of cases 

24 



 

     
     

 

   
   

 

     
  

     
      

  
        

 

 
 

Summar y
 

 Recent serogroup B out b reak s on col l ege camp uses i n 
t he set t i ng of ver y l ow d i sease i nci d ence 

 Al t hough out b reak s are uncommon, t he d i sease can b e 
devast at ing wit h seri ous i mp act on organizat i ons 

 Vacci nat i on now p ossi b l e i n resp onse t o MenB 
out b reak s 
 Implement at ion of an unlicensed vaccine requires coordinat ed 

effort s bet ween t he inst it ut ion, st ate and local healt h depart ment s, 
manufact urer, FDA, and CDC 

 Guidance for use of MenB vaccines for out break cont rol under 
development 



     

    
 

   

           
   

 
 

     
   

Thank you
 

acohn@cdc.gov
 

For more information please contact Centers for Disease Control and Prevention 

1600 Clifton Road NE, Atlanta, GA 30333 
Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348 
E-mail: cdcinfo@cdc.gov Web: 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. 

National Center for Immunizations and Respiratory Diseases 
Meningitis and Vaccine Preventable Diseases Branch 

http://www.cdc.gov
mailto:cdcinfo@cdc.gov
mailto:acohn@cdc.gov
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