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Main concerns in HCAP 

• Definition of HCAP 

 

• Frequency of MDR pathogens 

 

• The impact of MDR pathogens on 
outcomes. 

 

 



What are the problems of HCAP criteria? 

1. 



Heterogeneous and arbitrary 



Brito et al Curr Opin Infect Dis 2009;22;316 

Too heterogeneous population! 



Weak evidence 



What are the problems of HCAP criteria? 

• Few background studies 

 

• Heterogeneity 

 

• Weak evidence for several criteria 

 

• Not clearly defined 

 

 



Are the frequencies of MDR organisms 
high in HCAP, similar to HAP?  

2. 



Incidence of MDR Pathogens  

U.S.A.  

Europe & 
other area 

MRSA P. aeruginosa S. pneumoniae 



Spain Spain UK USA 

Polverino et al. Semin Respir Crit Care Med 2009;30;239 

Incidence of MDR Pathogens  



Brito et al Curr Opin Infect Dis 2009;22;316 

Incidence of MDR Pathogens  



Recent studies (2011-2012) 

Ewig et al. 
(n = 518) 

Chalmers et al. 
(n = 277)  

Gracia-Vidal et al. 
(n = 485) 

Grenier et al. 
(n = 226) 

Umeki et al. 
(n = 79) 

S. pneumonia 32.5% 49.4% 38.8% 32.0% 15.2% 

H. influenzae 0.9% 14.6% 5.3% 15.0% 2.5% 

M. cattarrhalis 0.9% - - 4.0% 1.3% 

MSSA 

10.3% 

10.1% 1.0% 4.0% 3.8% 

MRSA 2.2% 0.2% 2.0% 11.4% 

P. Aeruginosa 3.4% 2.2% 1.4% 8.0% 1.3% 

G(-) Bacilli 14.9% 7.8% 1.6% 12.9% 15.2% 

Atypical pathogens 2.7% 6.7% 2.9% 0.9% 2.5% 



Korean studies 

Park et al. 
(n = 167) 

Jung et al. 
(n = 231)  

Jeon et al. 
(n = 35) 

Park et al. 
(n = 65) 

Jeong et al. 
(n = 130) 

S. pneumonia 13.2% 4.8% 6.7% 38.5% 15.2% 

H. influenzae 1.2% 0.9% 3.3% 6.2% 7.0% 

M. cattarrhalis 0.9% - - - - 

MSSA 

10.3% 

1.7% 10.0% 12.3% 9.2% 

MRSA 3.9% 30.0% 7.7% 10.0% 

P. Aeruginosa 21.0% 4.3% 26.7% 13.8% 15.0% 

G(-) Bacilli 35.3% 12.1% 26.7% 26.3% 21.5% 

Atypical pathogens 3.0% 0.0% 0.0% - - 



Are the frequencies of MDR organisms 
high in HCAP as in HAP?  

MDR pathogens are more frequent in HCAP than in CAP but 
relatively low. 

No. 



Can the HCAP criteria predict MDR 
pathogens? 

3. 



Enterobacteria
ceae BSI 79% 

of MDRs 72% 

By HCAI criteria 
overtreatment 

 Siegman-Iogra  

HCAP patients 

Micek 

By HCAP criteria 

90% of MDR pathogens 

50% of susceptible pathogens 



Shorr et al. Arch Intern Med 2008;168;2205-2210 

Specificity: 48.6% 



Park et al. Respiratory Medicine 2012;106;1311-1319 

AUC: 0.634 



Can HCAP criteria predict MDR 
pathogens? 

No. 



Is the rate of inappropriate antibiotic 
treatment high in HCAP patients? 

4. 



Inappropriate Antibiotic Tx 

Zilberberg et al. Curr Opin Pulm Dis 2011;11;142 

p<0.001 

p<0.03 

 ∝ mortality 

  mortality ? 

p<0.038 

  ≠ mortality  p<0.036 

  mortality ? 

p<0.020 

  mortality ? 
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Is the rate of inappropriate antibiotic 
treatment high in HCAP patients 

Still not sure. 



Mortality in HCAP patients is higher than 
in CAP patients? 

5. 



Falcone et al Int J Infect Dis 2011;15;e545 
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Ewig et al. Curr Opin Infect Dis 2012;25;166 

HCAP 

P = 0.001 

P = 0.002 

P < 0.001 P < 0.001 

P = 0.32 

P < 0.001 

P = 0.020 



Maruyama et al Respiratory Medicine 2008;1021287 

HAP vs. NHAP 



Mortality in HCAP patients is higher 
than in CAP patients? 

Yes,  

but it is relatively low, compared to HAP 



Then, the main cause of high mortality 
is the high MDR rates in HCAP? 

6. 



Lambert et al Lancet Infect Dis 2011;11;30 

(N = 119,699) 



Ewig et al Thorax 2012;67;132 

1-mo mortality   7.2%    vs.    26.6%           P < 0.001 



Chalmers et al. Clin Infect Dis 2011;53;107 

Hosp. mortality; 7.5% vs. 14.8% (P = 0.002)  

(N = 1,348) 



Then, the main cause of high mortality 
is the high MDR rates in HCAP? 

Maybe not. 
Age 

Corbomidities 
Functional status 



HCAP guidelines in HCAP patients… 

What if, CAP guideline for HCAP patients ? 

Can the guideline-concordant HCAP 
regimens improve treatment outcomes? 

7. 



N = 15,071 
Non critically ill HCAP 

Attridge et al. Eur Respir J 2011;38;878 





El-Solh et al. J Am Geriatr Soc 2009;57;1035 

334 NHAP 



HCAP guidelines in HCAP patients… 

What if CAP guideline for HCAP patients ? 

Then, the guideline-concordant HCAP 
regimens can improve treatment outcomes? 

Not always. 

Can be possible!  

Overtreament 
Emergence of 

MDRs 

but after the assessment of individual MDR risks . 



All the HCAP criteria have the same 
weight? 

8. 



Different Weight of HCAP criteria 

• Nursing home-acquired pneumonia 

• Prior hospitalization 

• Chemotherapy 

• Home IV and wound care 

• Chronic dialysis 

• Family members with MDRs 



Jung et al. BMC Infectious Disease 2011;11;61 

N = 527 (HCAP or CAP) 



Depyudt et al Journal of Hospital Infection 2011;77;138 

N = 269 



Shorr et al Arch Internal Med 2008;168;2205 

N = 639 



All the HCAP criteria have the same 
weight? 

No. 

Recent hospitalization & NHAP >> Other criteria 



So, what is the best approach in HCAP 
patients? 



Brito et al Curr Opin Infect Dis 2009;22;316 

as in CAP as in severe CAP as in HAP as in HAP 





Conclusions 

• Individualized approach may be needed 
considering pneumonia severity and MDR risks. 

• HCAP criteria are heterogeneous and arbitrary. 

 
• HCAP is associated with a high incidence of MDR 

pathogens and a high rate of mortality, but these 
rates are relatively low compared to HAP. 

• Currently, MDR pathogens can not explain the 
excess mortality in HCAP patients. 



THANK YOU. 

  



Chalmers et al. Clin Infect Dis 2011;53;107 

N = 1,348 (UK, 2005-2009) 



MDR Pathogens: NHAP vs. HAP  

Maruyama et al Respiratory Medicine 2008;102:1287 
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Lujan et al. Curr Opin Crit Care 2009;15;419 

Incidence of MDR Pathogens  


