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EPIDEMIOLOGY 

• Incidence of CAP – 1-12 per 1000 adults 

• CAP accounts for 5-12 % of all LRTI’s 

• Approximately 10% require 

hospitalisation  

•Mortality reduced by effective use of 

antibiotics but remains dangerous 

condition and a major cause of death in 

over 70’s 



Incidence increases with age 
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Associated Mortality  

by Age and Treatment 

Age Mortality 

18-64 yr 10% - 15% 

65-74 yr 20% 

75-84 yr 30% 

> 85 yr 40% 

Untreated 50% - 90% 



Pneumonia  
Microbiology  

• Organisms  Hospital   Community 

•     Acquired %  Acquired% 

• Strep pneumonia    5   50 

• Staph aureus   15     5 

• Pseudomonas aerug 31     2 

• Klebsiella   12     1 

• Enterobacter   15     1  

• Hemophilus   1   10 

• Anaerobes   2     5 

• Atypical    2   30 



Emerging Infections 

 Streptococcus pneumoniae  

 - Penicillin resistant  

 - Macrolide resistant  

 - Vancomycin resistant  

 - Fluroquinolone resistant  

 - Multi-drug resistant  

 Haemophilus influenzae  

 - Penicillinase producing  

 Staph. Aureus  

 - Methicillin resistance  

 SARS  

 Avian Flu 



Relationship Between Patient Types, 

Pulmonary Function, and Likely Pathogens 
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Chronic Bronchitis 

Simple Complicated Complicated  

PLUS Risks 

Viral, allergens, pollutants, cigarette smoke 

M.pneumoniae, C.pneumoniae 

H.influenzae, S.pneumoniae 

Enterobacteriaceae 
Pseudomonas spp 
Gram-negatives 
Resistant 
organisms 



Antibiotic Therapy in CAP 

• Several groups have issued guidelines for 

antimicrobial therapy for CAP 

• Antibiotic regimens should cover atypical 

organisms (mycoplasma, legionella)by 

means of macrolide or fluoroquinolone 

• Concern about penicillin-resistant 

pneumococcus and emerging 

fluoroquinolone resistance  



Treatment points 

• Even with extensive testing, specific pathogen 

is not commonly found (6-31%) 

• If diagnostic testing leads to delay in 

initiation of therapy may cause adverse 

outcome 

• Thirty day mortality is significantly increased 

if antibiotic Rx is delayed more than 8h after 

arrival to hospital 

• Empiric therapy for atypical pathogen co-

infection leads to better outcomes  



Association Between Antibiotic Timing and 

Outcome Measures 

Outcome 
Measure 

Within 4  
Hrs 

After 4 
Hrs 

Adjusted Odds 
Ratio 

(95% CI) 

P Value 

30-day deaths 11.6% 12.7% 0.84  
(0.75-0.94) 

0.002 

In-hospital 
deaths 

6.8% 7.4% 0.83  
 (0.72-

0.96) 

0.014 

Hospital stay 
>5 days 

42.1% 45.1% 0.86  
(0.81-0.93) 

<0.001 

30-day 
readmission 

13.1% 13.9% 0.93  
(0.84-1.04) 

0.212 
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P < 0.001 

All-Cause Mortality Infection-Related Mortality 

P < 0.001 

Kollef MH, et al. Chest. 1999;115:462-474.  

Risk Factors for death: 

-- Poor antibiotic 

therapy  

    (OR = 3.39) 

-- Bloodstream infection 

   (OR = 1.88) 

Risk for Inadequate Abx 

-- Prior Abx 

-- Bloodstream infection 

-- Low albumin 

-- High APACHE II 

-- Younger age 

-- Surgery before ICU stay 



Penicillin Resistance Among  
Streptococcus pneumoniae Isolates  

Jones RN. Antimicrobial Surveillance Program Data. 1997-1998.  
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Penicillin-resistant S. pneumococci 
reported data in Taiwan 

Year Authors Report of penicillin-resistant pneumococci 

1986 Hsiao et al first clinical isolate (MIC > 2 mg/ml) 

1991 Huang et al 2 cases of meningitis (MIC: 0.1 & 1 mg/ml) 

1996 Hsueh et al 12.2% of 1153 isolates from Tainan (1990-3) 

1996  Hsueh et al  7.1% of 423 invasive isolates from Tainan  

1996 Su et al 54% of 104 isolates from Taipei (1994-1995) 

1998  Chiou et al 71% of 584 nasopharyngeal isolates in  

   children from Kaohsiung (1995-7)  

 



Penicillin-Resistant Pneumococci: Canadian Bacterial 

Surveillance Network, 1988-2003 

Canadian Bacterial Surveillance Network, Apr 15. 2004 
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Penicillin resistance in S. pneumoniae  

United States, 1979-2002 

0

5

10

15

20

25

30

1979 1982 1985 1988 1991 1994 1997 2000

Year

P
e

re
c

e
n

t 
o

f 
is

o
la

te
s

Intermediate

Fully Resistant

1979-1994:  CDC Sentinel Surveillance Network 

1995-2002:  CDC Active Bacterial Core Surveillance (ABCs) /Emerging Infections Program 
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Erythromycin-resistant  

S. pneumoniae: U.S. 1992-2000 

Data on file. Alexander Project 1992-2000. AXR0203-0206. 
GlaxoSmithKline. 
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Resistance defined as erythromycin MIC >1 µg/mL 



Fluoroquinolone (FQ) prescriptions per capita (1988-1998) 

Percent of isolates with ciprofloxacin MIC  4 µg/mL (age group: 15–

64 years)  

Percent of isolates with ciprofloxacin MIC  4 µg/mL (age group:  65 

years)  
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Adapted from Chen DK, et al. N Engl J Med. 1999;341:233-239. 

S. pneumoniae: Decreasing 

Ciprofloxacin Susceptibility 
Canada 



Chen DK, et al. N Engl J Med. 1999;341:233-239.  
Cipro® prescribing information, Bayer.  

NCCLS document M100-S12. 2002.  

Ciprofloxacin   4           100  

Levofloxacin   8   33        

Trovafloxacin  4        23     

Gatifloxacin   4       25     

Moxifloxacin   4       12     

% strains  
MIC  breakpoint 

NCCLS 
breakpoint  

In vitro activity against 75 ciprofloxacin-resistant 
strains (MIC 4 µg/mL) 

Cross-resistance in Fluoroquinolone 

Antibiotics (Canada 1989-1999) 



FQ Resistance in Hong Kong 

     1998  2000  2003 

 ciprofloxacin  12.1%  

 levofloxcin    5.5% 13.3% 22.4% 

 moxifloxacin    12.2% 

 gatifloxacin    12.8% 

 

   

J Anti Chemo 2001; ICCAC 2003 



Fluoroquinolone Activity Against Antibiotic 
Resistant Gram-Positive Pathogens 

 MRSA VRE PRSP 
Levofloxacin + + ++++ 
Gatifloxacin + + ++++ 
Moxifloxacin + + ++++ 
Ciprofloxacin + + ++ 

 

+ = Little or no activity 

++++ = High level of activity 

Blondeau JM. Clin Ther. 1999;21:3-20 



Resistance in S.pneumoniae 

(03-04 respiratory season) 
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S. pneumoniae Resistance Rates 

  

Penicillin G 24.2 22.3 

Erythromycin A 31.7 30.7 

Azithromycin 31.5 30.9 

Clarithromycin 31.3 30.6 

Clindamycin 13.6 8.6 

Cotrimoxazole 31.1 33.9 

Tetracycline 22.1 15.9 

Levofloxacin 0.9  0.8 

 

 

Antimicrobial  US  Worldwide 
agent (N=10,103)(N=16,672) 

 

% Resistance 

 

 Source: PROTEKT US 



Resistance and mortality in 

pneumococcal pneumonia 

Penicillin
MIC

(µg/ml)

Penicillin/
Ampicillin

Ceftriaxone/
Cefotaxime

Other*

0.06 24/126 (19%) 32/127 (25%) 18/187 (21%)

0.12-1.0 4/14 (29%) 5/33 (15%) 11/22 (50%)

2.0 2/10 (20%) 8/26 (31%) 3/11 (27%)

*erythromycin, erythromycin + cephalosporin, clindamycin, vancomycin,
imipenem

Pallares R et al. N Engl J Med 1995; 333:474-80 



Telithromycin may Address an  

Unmet Medical Need 

Optimal RTI Spectrum of Activity 

Telithromycin  

Macrolides 

Amoxicillin-clavulanate 

Fluoroquinolones 

Atypicals 

ERSP 

PRSP 

Non-respiratory tract 

gram negative coverage 

S. pneumoniae 

H. influenzae 

M. catarrharis 



Risk factors for DRSP 

• Beta-lactam therapy in prior 6 months 

• Age >65 

• Hospitalization within 3 months 

• Exposure to child in daycare center 

• Multiple medical co-morbidities 

• Immunosuppressive illness including 

chronic steroid therapy 



CAP: ATS Guidelines 

• Rapid, empiric therapy based 

upon patient stratification 

system which takes into account 

illness severity and likely 

pathogens 

 



High Risk for Death or Complication: 

Hospitalize 

• Age>65 

• Co-existing Illness:COPD, DM, CHF 

• Physical findings: tachypnea, SBP<90, 

DBP <60. 

• Labs: pO2 <60, pCO2>50, abnormal 

renal function, anemia 

• CXR: multilobar, cavitary, 

effusion,rapidly progressive 



CAP – Severity Groups 

 Group I: Outpatients without CP 
Disease  

 Group II:Outpatient CP Disease 
and Other Risks 

 Group III: Inpatients, Not in ICU  

 Group IV: ICU Patients  

 Group IV: ICU Patients at Risk for 
Pseudomonas 



Empiric Antiobiotics 
Community Pneumonia 

• Setting  1st Choice  2nd Choice 

• Ambulatory Macrolide  Doxycycline  

•      or fluoroquinolone 

• Hospital  Ceftriaxone 

•    & Macrolide 

Others: Amoxycillin, Co-Amoxiclav, cephalosporins 



Non-ICU ICU Pseudomonal 
Risk*  

-
lactam(IV/IM)  
+ macrolide 
(IV or Oral) 

or 

-
lactam(IV/IM) 
+ doxycycline 
(IV or Oral) 

or 

Quinolone 
monotherapy 
(IV or Oral) 

-lactam + 
macrolide  

or 

-lactam  + 
quinolone  

If -lactam 
allergy: 

Quinolone + 
Clindamycin 

or 

Quinolone + 
Vancomycin  

Antipseudomonal -lactam 
(IV) + Antipseudomonal 
quinolone (IV)  

or 

Antipseudomonal -lactam 
(IV) + Aminoglycoside 
(IV) + either a [Macrolide 
(IV) or 

Antipneumococcal 
quinolone (IV)] 

If documented -lactam 
allergy:Aztreonam (IV) + 
Aminoglycoside (IV) + 
Antipneumococcal 
quinolone (IV)  

Antibiotic Selection (Hospital) 



Antibiotic Recommendations 

Non-ICU ICU Pseudomonal Risk*   

-lactam = 
 ampicillin-

sulbactam, 
cefotaxime, 
ceftriaxone 

Macrolide = 
azithromycin, 
clarithromyci
n (oral), 
erythromycin 

Quinolones = 
gatifloxacin, 
levofloxacin, 
moxifloxacin 

-lactam = 
ampicillin-

sulbactam, 
cefotaxime, 
ceftriaxone 

Macrolide = 
azithromycin, 
erythromycin 

Quinolones = 
gatifloxacin, 
levofloxacin, 
moxifloxacin 

Antipseudomonal -lactam = 
cefepime, imipenem, 
meropenem, 
piperacillin-
tazobactam 

Macrolide =           
azithromycin, 
erythromycin 

Aminoglycosides = 
tobramycin, 
gentamicin, amikacin 

Antipneumococcal 
quinolones =        
gatifloxacin, 
levofloxacin, 
moxifloxacin 

Antipseudomonal 
quinolones= Cipro 



Community acquired pneumonia  

Therapeutic principles: 

• common bacterial pneumonias: 
– 5 -10 days AB therapy 

• pneumonia due to M.pneumoniae, 

Chlamydia pneumoniae: 

• outpatient (recomm.): 10 -14 days AB therapy 

• inpatient: 14 - 21 days 

• Legionnaires’ dis.: 14 - 21 days (hosp.) 



• Surveillance studies may overestimate  
resistance but trends are clear 

• Rates of resistance to macrolides range from  
22 to 32% and for penicillin G from 18 to 24% a 

• Resistance to newer fluoroquinolones is low  
but increasing 

• Multi-drug resistance rates (4 drugs) are ~10% 

• Useful life of older agents may be diminishing 

S. pneumoniae Resistance in USA 

a Source: CDC, 2000; PROTEKT Studies 2000-2001; TRUST 2001-2002 



Conclusion (1) 

• Antimicrobial resistance emerging 

• Negative impact of resistance on clinical 

outcomes 

• Many potential interventions 

– Require more study (country/region specific) 

• Judicious use of current agents critical to 

preserve future use 



More general solutions to the problem of 

increasing antibiotic resistance include-  

 

•intensive education of healthcare 

providers,  

•enhanced education of patients, 

•institution of mandatory surveillance 

programs, and  

•funding of appropriate research  

Conclusion (2) 
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