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•  The	  majority	  of	  studies	  came	  from	  resource-‐rich	  countries.	  
•  The	  es(mated	  ra(o	  of	  non-‐bacteremic	  to	  bacteremic	  pneumococcal	  pneumonia	  was	  3.75	  

(95%	  CI:	  2.51-‐5.59).	  	  	  
•  The	  propor(on	  of	  pneumococcal	  pneumonia	  that	  was	  bacteremic	  to	  be	  24.7%	  (95%	  CI:	  

21.2%-‐28.7%)	  (Figure	  3),	  providing	  a	  ra(o	  of	  non-‐bacteremic	  to	  bacteremic	  pneumococcal	  
pneumonia	  of	  3.05	  (95%	  CI:	  2.48-‐3.72).	  

•  Community-‐acquired	  pneumonia	  (CAP)	  causes	  significant	  morbidity	  and	  mortality	  and	  a	  large	  
propor(on	  is	  poten(ally	  aZributable	  to	  pneumococcus.1	  	  

•  In	  2000,	  in	  children	  <5	  years	  old,	  an	  es(mated	  14	  million	  cases	  and	  750,000	  deaths	  from	  
pneumococcal	  pneumonia	  occurred;	  2	  however,	  the	  adult	  burden	  is	  not	  well	  characterized.	  

•  Diagnos(c	  tests	  for	  non-‐bacteremic	  pneumococcal	  pneumonia	  are	  limited;	  thus,	  most	  
e(ology	  studies	  measure	  only	  the	  incidence	  of	  invasive	  or	  bacteremic	  disease.	  

•  Through	  a	  comprehensive	  review	  and	  meta-‐analysis	  of	  studies	  u(lizing	  the	  BinaxNOW®	  S.	  
pneumoniae	  urinary	  an(gen	  test	  (UAT),	  blood	  cultures,	  and	  sputum	  cultures,	  we	  sought	  to	  
beZer	  understand	  the	  rela(onships	  between	  bacteremic	  pneumococcal	  pneumonia,	  non-‐
bacteremic	  pneumococcal	  pneumonia,	  and	  all-‐cause	  CAP.	  

•  The	  inten(on	  is	  to	  apply	  these	  parameters	  to	  a	  comprehensive	  review	  of	  bacteremic	  
pneumococcal	  disease	  among	  adults	  in	  order	  to	  project	  the	  global	  disease	  burden	  in	  adults.	  	  

•  We	  performed	  a	  comprehensive	  literature	  search	  to	  iden(fy	  papers	  that	  compare	  the	  
diagnos(c	  yield	  of	  blood	  cultures,	  sputum	  cultures,	  and	  the	  Binax	  UAT.	  

•  We	  contacted	  authors	  of	  poten(ally	  relevant	  studies	  to	  obtain	  informa(on	  on	  the	  numbers	  
of	  pa(ents	  undergoing	  each	  diagnos(c	  test,	  the	  numbers	  of	  posi(ve	  test	  results,	  and	  the	  
overlaps	  in	  posi(ve	  results	  among	  the	  three	  methods	  of	  detec(on	  (Figure	  1).	  

•  A	  comprehensive	  literature	  search	  and	  hand	  searching	  of	  cita(on	  lists	  from	  other	  relevant	  
published	  studies	  yielded	  469	  ar(cles;	  35	  were	  ul(mately	  included	  in	  the	  analysis	  (Figure	  2).	  	  

•  The	  total	  CAP	  popula(on	  (N)	  included	  only	  those	  with	  radiographic	  pneumonia.	  
•  Pneumococcal	  pneumonia:	  CAP	  and	  at	  least	  one	  of	  the	  three	  posi(ve	  laboratory	  tests.	  
•  Bacteremic	  pneumococcal	  pneumonia:	  CAP	  and	  a	  blood	  culture	  posi(ve	  for	  pneumococcus	  

(A/N).	  	  
•  Non-‐bacteremic	  pneumococcal	  pneumonia:	  CAP	  and	  a	  sputum	  culture	  posi(ve	  for	  

pneumococcus	  and/or	  a	  posi(ve	  Binax	  UAT,	  without	  a	  blood	  culture	  posi(ve	  for	  
pneumococcus:	  (E+F+I)/N	  

•  The	  propor(on	  of	  CAP	  aZributable	  to	  pneumococcus:	  (A+E+I+F)/N	  	  
•  The	  ra(o	  of	  non-‐bacteremic	  to	  bacteremic	  pneumococcal	  pneumonia:	  (E+I+F)/A	  
•  The	  addi(onal	  contribu(on	  of	  the	  Binax	  UAT	  to	  blood	  and	  sputum	  culture:	  (E/N)	  
•  The	  propor(on	  of	  pneumococcal	  pneumonia	  that	  is	  bacteremic:	  A/(A+E+I+F)	  	  

•  For	  every	  case	  of	  bacteremic	  pneumococcal	  pneumonia,	  there	  are	  at	  least	  3	  addi(onal	  cases	  of	  non-‐
bacteremic	  pneumococcal	  pneumonia.	  This	  result	  was	  observed	  using	  two	  unique	  sta(s(cal	  
methods.	  

•  Addi(onal	  studies	  from	  resource-‐poor	  countries	  would	  be	  helpful	  in	  assuring	  the	  validity	  of	  this	  
result	  in	  these	  areas.	  

•  This	  ra(o	  can	  be	  applied	  to	  global	  es(mates	  of	  invasive	  pneumococcal	  disease	  or	  bacteremic	  
pneumococcal	  pneumonia	  in	  adults	  in	  order	  to	  beZer	  es(mate	  the	  overall	  burden	  of	  disease.	  	  	  

•  At	  least	  one-‐quarter	  of	  CAP	  cases	  are	  likely	  aZributable	  to	  pneumococcus.	  
•  The	  Binax	  UAT	  may	  iden(fy	  an	  addi(onal	  11%	  of	  CAP	  cases	  with	  an	  e(ology	  of	  pneumococcal	  

pneumonia.	  	  This	  might	  be	  considered	  in	  e(ology	  studies	  among	  adults	  in	  the	  resource-‐limited	  
countries	  in	  which	  only	  blood	  cultures	  and	  sputum	  studies	  are	  u(lized.	  

•  The	  es(mated	  propor(on	  of	  CAP	  aZributable	  to	  pneumococcus	  was	  27.5%	  (95%	  CI:	  
24.1%-‐31.3%).	  	  The	  propor(on	  of	  CAP	  iden(fied	  as	  pneumococcus	  varied	  by	  diagnos(c	  test.	  	  
It	  was	  smallest	  with	  blood	  cultures	  and	  greatest	  with	  the	  Binax	  UAT	  (Figure	  4).	  

•  The	  Binax	  UAT	  diagnosed	  an	  addi(onal	  11.3%	  (95%CI:	  9.5-‐13.4%)	  of	  CAP	  beyond	  that	  
iden(fied	  by	  blood	  and	  sputum	  culture	  alone	  

Figure	  4.	  ProporPon	  of	  CAP	  aWributable	  to	  Pneumococcus	  

	  	  	  

Strategy	  

DefiniPons	  and	  Outcome	  Measures	  

StaPsPcal	  Analysis	  
•  The	  propor(ons	  were	  es(mated	  using	  a	  random	  effects	  meta-‐analysis.	  
•  	  The	  ra(o	  of	  non-‐bacteremic	  to	  bacteremic	  pneumococcal	  pneumonia	  was	  es(mated	  using	  a	  

nonparametric	  bootstrap	  approach.	  

NOTE: Weights are from random effects analysis
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