
Addendum t o  Summary For Basis of Approval: Pneumococcal Vaccine, Polyvalent 
( ~ e f .No. 82-253) 

During a review of t h e  Summary f o r  Baeis of Approval (SBA) of Pneumococcal 

Vaccine Polyvalent ,  manufactured by Herck Sharp and Dohme, it waa noted t h a t  an 

i n c o r r e c t  percentage i s  shown i n  t h e  SBA . f o r  t h ~  number of vaccine rec ip ients  
. 

who had l o c a l  reac t ions .  I n  item V.C. it i s  s t a t e d  t h a t  adverse r e a c t i m s  

. . .  
- .  

such aa l o c a l  swell ing,  pain or erythema occur i n  approximately 5-2511 of :. 
. - . .  , . . . . . - . . .  . . .  . . .

: .. . . .
. . . - '  . : : :  . . 

vaccine. rec! pients .  . . .. . . . 
I e..  

'1n t h e  package enclosure  f o r  Pneeovax 23, t h e  mnufac tu re r  Btatee tha t  21 o f  

. . .  

29 a d u l t s  (712) had l o c a l  reac t ions  charac ter ized  pr inc ipa l ly  by loca l  soreness 
. . . , 

and i n d u r a t i o e  a t  the i n j e c t i o n  s i t e  wi th in  2 'days after vaccination with 25 IJg- . 

' o f  a 22-valent product. The submission regarding the  22-valent product 

informat ion  i n  t h e  l i c e n s e  app l i ca t ion  shows the  fol lowing .Z of subjec ts 'Gi th  

l o c a l  r e a c t i o n s :  ' Day 0 (58.6%); Day 1 (62.1%); and Day 2 (37.9%).  An 

a d d f t i o n a l  25 s u b j e c t s  received 25 Pg of the 23-vilent vaccine. h he 
' 

submission.  ' 

i n  . the l i c e n s e  app l i ca t ion  f i r  t h i s  product shows the following X of sub jec t s  
. .  - . . . 

' ,  with l o c a l  r eac t ions :  Day 0 ( 6 8 1 ) ;  Day 1 ('72%); and nay 2 (32%). 

.- -
M. ~ a r o l y n  ~a . rde#ree ,  H.D. 
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Memorandum 

June 30, 1983Date 

From Bac te r i a l  Polysaccharides Branch, DBP . HFN-858 

Summary. f o r  Basis of Approval 
Subject 

Donald B i l l  v s w ~ / rID 
T o  Director,  Licensing Branch - HFN-825 . 

TRROUGH: D r .  Carolyn Hardegree, Acting Director, DBP - HFN-850%& 

Reference Number: 82-253 Product License Name: Pneumococcal Vaccine, 
Polyvalent 

Manufacturer? Merck Sharp h Dohme Product Trade Name: PNEUMOVAX-23 
License 112 

Merck Sharp & Dohme w a s  licensed f o r  Pneumococcal Vaccine, Polyvalent (14 
types)  i n  1977. Since t h a t  time i t  has become apparent t h a t  addi t ional  types of 
pnemococci are important f o r  worldwide disease prevention. Reference No. 1 
summarizes the information leading t o  a reformulation of pnemococcal vacclines. 

The manufacturers of pneumococcal vaccine were advised of the  recommended 
changes i n  t h e  f o m l a t i o n .  In addit ion t o  the number of types of polysacchar-
i d e s  t o  be included, there has been a reduction i n  the  amount of each type of 
polysaccharide from 50 pg t o  25 pg. 

Phagocytosis of pneumococci through opsonization by s p e c i f i c  ant icapsular  
polysaccharide antibodies appears t o  be a major protec t ive  mechanism against 
pneumococcal infection.  Type-specific antibodies appear t o  co r re la t e  with the  
opsonizing a c t i v i t y  and vaccine eff icacy,  

I. Indica t ions  fo r  we :  For immunization agains t  pneumococcal disease 
caused by those pneumococcal types included i n  the vaccine i n  se lec ted  
populations of individuals older than two years of age. 

11. Dosage form and route of administration: Each 0.5 ml dose of vaccine 
contains 25 p g  of each polysaccharide type dissolved i n  i so ton ic  s a l i n e  
so lu t ion  containing 0.25% phenol as preservative. The vaccine i s  packaged i n  a 
5 dose v i a l ,  and 5 s ing le  dose v ia l s ,  f o r  subcutaneous o r  intramuscular inject ion.  

111. Manufacturing. and Controls: 

A. Manufacturini and control  tes ts .  
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conbiskeqcy of proauct ion for  t h e  23 types of pneumococcal capsular  
polysaccharides included i n  t h e  vaccine. 

B. Immunogenicity Studies. 

Clinical irmrmuogenicity s t u d i e s  were performed using a 22-valent  vaccine 
formulated a t  e i t h e r  50 pg/type/dose o r  a t  25 ug/type/dose. Two groups. of 
a d u l t  vo lunteers ,  ages 21-64 were used f o r  t h e  study. Twenty-three a d u l t s  
rece ived  0.5 m l  of t h e  50 pg/ type dose, and 29 a d u l t s  rece ived  0.5 m l  of t he  
25  u g / t  ype dose. Serum samples were obtained immediately before  vaccinat ion and 
approximately- t h r ee  weeks l a t e r .  Antibody responses t o  pneumococcal polysaccharide 
t ypes  were determined i n  t h e  serum samples a f t e r  t h e  i nd iv idua l s  with high 
pre-immunization titers (g rea t e r  than of post-vaccinat ion geometric mean t i t e r )  
were removed from t h e  ana lys is .  The vaccine containing 50 vg/type/dose induced a t  
least 2-fold rise of s p e c i f i c  antibody l e v e l s  i n  100% of r e c i p i e n t s ,  whereas t h e  
vacc ine  conta in ing  25 pg/type/dose induced a t  l e a s t  2-fold rise of an t ibodies  i n  
87-100% rec ip i en t s .  The immune response t o  t he  25 ug dose was e s s e n t i a l l y  t he  . 
same a s  t h a t  seen  wi th  t h e  50 Ug dose. 

The antibody response t o  t he  type 33F polysaccharide was determined sepa ra t e ly  
a f t e r  it had been determined t h a t  type 33F should be added by using the  23-valent 
vacc ine  at  25 pg / t  ype/dose. Twenty-f i v e  adu l t  Volunteers, ages 22-29, received 
a s i n g l e  0.5 m l  i n j e c t i o n  of the  23-valent vaccine. The vaccine induced a t  l e a s t  
a 2 1 0 1 d  rise of type 33F antibody l e v e l  i n  88%of rec ip ien ts .  The vaccine a l s o  
induced a t  least a 2-fold r i s e  of type 3, 6B and 19F ant ibodies  i n  88-92% of 
r ec ip i en t s .  

C. S t a b i l i t y  s tudies :  This  manufacturer's and o the r  s imi l a r  14-valent  
vacc ines  have been shown t o  r e t a i n  inmunogenic a c t i v i t y  i n  volunteers  (potency) 
a f t e r  two years  of s to rage  at 2-8OC. The indiv idua l  polysaccharides of 
pneumococcal 22-valent  vaccine (MS&D, l o t  907) have maintained t h e i r  molecular 
s i z i n g  c h a r a c t e r i s t i c s  a f t e r  s torage  at 2-8°C f o r  8 months. The s t a b i l i t y  of type 

~ s l o g i c sa r e  continuing t h e i r  s t u d i e s  of s t a b i l i t y  t o  i d e n t i f y  more p rec i se ly  t h e  
r a t e o f  degradat ion o f , t h e  ind iv idua l  pneumococcal capsular  po1ysac.chari.de types 

-

+ Types 6A and 25F have been removed from the  23-valent vaccine. 
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w i t h  respect  t o  time ind' o the r  s torage  conditions. The dat ing  period of the  

2 3 ~ a l e n tvaccine s h a l l  be 24 months, a t  a s torage  temperature of 2-8°C. 


D. Methods of val idat ion:  The mechanism by which the vaccine exerts  its 
p r o t e c t i v e  e f f e c t  i s  considered t o  be by induction of serum antibodies. The 
a b i l i t y  of various polyvalent pnetnnococcal vaccines t o  induce antibodies and/or t o  
prevent  d isease  i n  c l i n i c a l  f i e l d  t r i a l s  has been r e l a t ed  t o  the aforementioned 
assays  of composition, pu r i ty  and potency. The exact l e v e l  of antibody which can 
be co r re l a t ed  with protec t ion  i s  unknown. 

E. Labeling: The package i n s e r t  f o r  Pneumovax-23, has been reviewed by 

t h e  Off ice  of Biologics. Merck has accepted the  changes i n  the  package i n s e r t  

proposed by the  Office of Biologics. The package i n s e r t  complies with the 

r equ i re lnen t s  f o r  format and content (21 CFR 5201.57). The package and container 

l a b e l s  conform t o  the requirements f o r  label ing  of b io logica l  products (21 CPR, 

P a r t  600Subpart  C). 


F. Establishment Inspection: The pre l icense  inspection of t h e  West Point,  
PA f a c i l i t y  f o r  the  manufacture of Pneumococcal Vaccine, P o l ~ a l e n t  (14 types) was 
performed on August 17, 1977. Subsequent annual inspections of the  West Point,  PA 
f a c i l i t i e s  f o r  pneumococcal vaccine manufacturing have revealed no s ign i f i can t  
dev ia t ions  from ex i s t ing  regulat ions and l icens ing  requirements. 

G .  Envf roumental Impact Analysis Report: Since t h i s  l icense  amendment is 
f o r  inc luding addi t ional  types of pneumococci t o  an ex i s t ing  l icensed vaccine with 
no o the r  major changes i n  manufacturing methods, the  new formulated vaccines a r e  
n o t  considered t o  have a ' d e l e t e r i o u s  environmental impact. Therefore, it w i l l  not 
be necessary f o r  the  manufacturer t o  f i l e  a f u r t h e r  EXAR f o r  approval of t h i s  

' amendment. 

H. The  manufacturer has submitted i n  support .of  the  appl ica t ion  a t  

l e a s t  3 l o t s  each of new types of pnemococcal polysaccharide 

( types  5, 6B, 9V, IOA, l l A ,  15B, 17F, 19A, 20, 22F and 33F. See at tached sheet ,  

chemical analyses); seven l o t s  of f i n a l  containers (t12197, 12198, 12199, 12321, 

12322, 12323, 12535); '2 l o t s  of 22-valent (#906/CH485, 50 >g/  dose; #907/C~486, 

25 ~ g l d o s e )  and 1 l o t  of 23-valent (#79790/12535/CJ383, 25 vgldose) vaccine f o r  

c l i n i c a l  irmrmnogenicity and evaluation of adverse r eac t iv i ty ,  2 l o t s  of 

22-valent  (#go6 and 907) and 1 l o t  of 380) vaccine 'for 
23-valent ( 1 2 5 3 2 1 ~ ~  

s t a b i l i t y  study; 6 l o t s  of 23-valent (81660114559, 14659114558 f o r  re lease  once 

t h e  l i cense  amendment is approved. 12535, 14560, 14561, 14663) 


IV. Pharmacology. 

The vaccine is  composed o f  23 chemically and sero logica l ly  d i s t i n c t  
capsular  polysaccharides of Streptococcus pneurnoniae (pneumococci).'These 
capsular  polysaccharides are immunogenic a-serum antibodies and thereby are 
expected t o  confer type-specific disease immunity against  pneumococcal disease. 
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V. Medical 

A. Pneumococci cause serious disease i n  individuals of a l l  ages. 
The a t t ack  r a t e  of pneumococcal disease increases i n  individuals over 50 years 
of-age. Individuals who have had t he i r  spleen removed o r  have malfunction-ing 
spleen, as seen i n  excessive hemolytic states such a s  s ickle  c e l l  anemia, are 
par t i cu la r ly  a t  r i sk  to  severe and overwhelming pneumococcal disease. Despite 
antimicrobial  therapy, approximately 5-10% of individuals who have pneumococcal 
pneumonia and/or bacteremia succumb to  the i r  disease. In  addition, 
antimicrobial  therapy and other supportive measures still have not reduced the 
morbidity and mortali ty of pneumococcal meningitis below 50%. Further, there 
a r e  now appearing, with increasing regalari ty,  pneumococcal s t r a i n s  with 
decreased s ens i t i v i t y  t o  pen ic i l l in  and acquired resistance t o  many other 
an t ib io t ics .  Thus, prevention of t h i s  disease i s  worthwhile. 

B. Clinical studies of MS&D as well a s  those of other licensed 
manufacturers have been reported regarding immunogenicity and vaccine efficacy. 
Formulation of the polysaccharide types in to  a polyvalent mixture does not 
i nh ib i t  the antibody response t o  the individual polysaccharides. The antibody 
response has been shown to  be correlated with protection and greater than 2-fold 
rise of antibodies can be induced i n  87-100X of vaccine recipients. 

C. Adverse reactions such as  local  swelling, pain o r  erythema, occur i n  
approximately 5-25% of vaccine recipients.  These reactions a re  considered minor 
and (lo not i n t e r f e r e  with the benef i t / r isk  provided by this vaccine f o r  the 
pat ient .  Low grade fever ( l e s s  than 100.9°~)  occurs occasionally and i s  usually 
confined t o  the  24-hr period following vaccination. Although rare,  fever over 
10Z°F has been reported. Reactions of greater severity,  duration, o r  extent are  
unusual, Anaphylactoid reactions have rarely been reported. Incidences of 
adverse reactions have been reported among adul ts  receiving revaccination with 
pneumococcal vaccine. 

The new drug labeling i s  considered inf.ormative, accurate, and 
consis tent  with the l a t e s t  published s c i en t i f i c  information. 

VI. Approved Package Inser t  - A d r a f t  copy of the approved package 
i n s e r t  is attached t o  t h i s  report. 

- ---. - - - - -
Carl  E. Frasch, Ph.D. 8. Donald Hochstein, Ph.D. 

r 


Chi-Jen Lee, Sc.D. 
Chairperson 
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Reference 1. Robbins, J . B . ,  Austrian, R. ,  Lee, C.J., Rastogi, s.c., 
~chiffman,G. ,  Henrichsen, .J., Makela, P. H . ,  Broome, C.V., 
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Considerations for formulating the second generation pnequbcoc 
cal capsular polysaccharide vaccine with emphasis.on ,the cross-
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