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Agenda 

1. Introduction: 
A. VAP rates of High Income Countries  
B. VAP rates of Limited Resources Countries  
C. WHO paper comparing VAP rates 

2. INICC  
A. Special situation of Developing Countries 

3. INICC Papers  
A. International Annual Reports of VAP Rates 
B. VAP consecquences. 

4. INICC HH Program. 
5. INICC Program to reduce VAP. 

A. VAP rate reduction in Argentina, Cuba, China, India, and Turkey. 
B. VAP rate reduction in Adult ICUs 
C. VAP rate reduction in Pediatric ICUs. 
D. VAP rate reduction in Neonatal ICUs. 



The burden of endemic health care-associated infection in 
High-Income countries 

Benedetta Allegranzi et al. Report on the Burden of Endemic Health Care-Associated Infection 
Worldwide.  A systematic review of the literature. © World Health Organization 2011 
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The burden of endemic health care-associated infection in low- 
and middle-income countries 
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The burden of endemic health care-associated infection 
in low- and middle-income countries 
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Rosenthal, V. D., H. Bijie, et al. (2012). "International Nosocomial Infection Control Consortium (INICC) report, 
data summary of 36 countries, for 2004-2009." American journal of infection control 40(5): 396-407. 



HAI rates INICC vs CDC-NHSN (USA) 

  INICC  
2004–2009 

Pooled Mean (95% CI) 

U.S. NHSN  
2006-2008 

Pooled Mean (95% CI) 
Medical Cardiac ICU      

CLAB 6.2 (5.6 – 6.9) 2.0 (1.8 – 2.1) 
CAUTI 3.7 (3.2 – 4.3) 4.8 (4.6 – 5.1) 
VAP 10.8 (9.5 – 12.3) 2.1 (1.9 – 2.3) 

      
Medical-surgical ICU     

CLAB 6.8 (6.6 – 7.1) 1.5 (1.4 – 1.6) 
CAUTI 7.1 (6.9 – 7.4) 3.1 (3.0 – 3.3) 
VAP 18.4 (17.9 – 18.8) 1.9 (1.8 – 2.1) 

      
Pediatric ICU     

CLAB 4.6 (3.7 – 5.6) 3.0 (2.7 – 3.1) 
CAUTI 4.7 (4.1 – 5.5) 4.2 (3.8 – 4.7) 
VAP 6.5 (5.9 – 7.1)  1.8 (1.6 – 2.1) 

      
Newborn ICU     

CLAB 11.9 (10.2 – 13.9) 1.5 (1.2 – 1.9) 
VAP 10.1 (7.9 – 12.8) 0.8 (0.04 – 1.5) 

Rosenthal, V. D., H. Bijie, et al. (2012). "International Nosocomial Infection Control Consortium (INICC) 
report, data summary of 36 countries, for 2004-2009." American journal of infection control 40(5): 396-407 



EXTRA MORTALITY RATES in ADULT ICUs 

American Journal of Infection Control, 2011. 



Extra Length of Stay Rate of Central-Line 
Associated Bloodstream Infection 

American Journal of Infection Control, 2011. 











SOCIOECONOMIC 
SITUATION IMPACT ON 

HAI RATES:  

INICC FINDINGS 



Pediatr Crit Care Med 2012 Vol. 13, No. 4 
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VAP per  1,000 MV days 

VAP Rates Stratified By Hospital Type 

95%CI      13.3-14.2              19.8-21.0    6.4-7.7 

Rosenthal VD, et al. INICC data. SHEA Meeting. Atlanta, USA, March 2010 





Summary 



Meta-analysis 
Extra Mortality and Extra LoS 



Meta-analysis 
Extra Mortality and Extra LoS 



INICC Multidimensional Approach 
to reduce  
VAP rates 



The INICC HAI Multi Faceted Prevention 
Model Included the Following Measures:  

1- Bundle of infection control interventions,  

2- Education,  

3- Outcome surveillance,  

4- Feedback of HAI rates,  

5- Process surveillance,  

6- Performance feedback of infection control 
practices  



Strategies to Prevent VAP 

1. Perform hand hygiene 

2. Use noninvasive ventilation whenever possible 

3. Minimize the duration of ventilation 

4. Perform daily assessments of readiness to wean. Use 
weaning protocols. 

5. Avoid unplanned extubation and reintubation 

6. Avoid gastric overdistention 

7. Maintain patients in a semi-recumbent position (30-45 
elevation of the head of the bed) unless there are 
contraindications 

 



Strategies to Prevent VAP 

8. Use a cuffed endotracheal tube with in-line or subglottic 
suctioning 

9. Maintain an endotracheal cuff pressure of at least 20 cm H2O. 
Cuff pressure must  be monitored frequently 

10. Orotracheal intubation is preferable to nasotracheal intubation 

11. Perform comprehensive oral care,  with an antiseptic solution 

12. Use sterile water to rinse reusable respirator equipment 

13. Remove condensate from ventilatory circuits. Keep the ventilatory 
circuit closed during condensate removal 

14. Change the ventilatory circuit only when visibly soiled or 
malfunctioning 

15. Store and disinfect respiratory therapy equipment properly 

 



Education  
 

Monthly sessions of education 
provided by ICP to the HCWs in 
charge of the insertion, care, and 
maintenance of CLs for HAI prevention 
based on CDC, WHO APIC, SHEA, 
and IDSA guidelines to prevent HAI. 



Outcome Surveillance 
 

Outcome Surveillance included rates of HAI per 1000 device-days, 
use of invasive devices (CL, mechanical ventilator, and urinary 
catheter), severity illness score, underlying diseases, use of 
antibiotics, culture taken, microorganism profile, bacterial resistance, 
length of stay, mortality in their ICUs. 

HAI definitions and surveillance methods were performed applying 
the definitions for healthcare-associated infection (HAI) developed by 
the U.S. Centers for Disease Control and Prevention (CDC) for the 
National Healthcare Safety Network (NHSN) program.  

Additionally, INICC methods were adapted to the limited-resource 
setting of developing countries, due to their different socioeconomic 
status. 

ASIS score was used instead of APACHE II score due to budget 
limitations of participating ICUs from this limited-resource country. 
Thus, we decided to use ASIS score, as historically used by the CDC 
NNIS . 

 



Process Surveillance 

Process surveillance was designed to 
assess compliance with easily 
measurable key infection control 
practices, such as surveillance of 
compliance rates for hand hygiene 
practices and specific measures for the 
prevention of HAI. 



Process Surveillance of HH 

Hand hygiene (HH) compliance rate was based on the 
frequency with which HH was performed as indicated in 
HCWs infection control training. Observing ICPs were 
trained to record HH opportunities and compliance on a 
form, during randomly selected observation periods of 30 
minutes to 1 hour, 3 times a week. In particular, the INICC 
direct observation comprised the “Five Moments for Hand 
Hygiene” as recommended by the World Health 
Organization (WHO). The “Five Moments” included the 
monitoring of the following moments: (1) before patient 
contact, (2) before an aseptic task, (3) after body fluid 
exposure risk, (4) after  patient contact, and (5) after contact 
with patient  surroundings.Although HCWs knew that hand 
hygiene practices were regularly monitored, they were not 
informed of the schedule for HH observations. 



Feedback of DA-HAI rates  

Upon processing the hospitals’ outcome surveillance data on a 
monthly basis, the INICC Research Team, at INICC Headquarters 
located in Buenos Aires, prepares and sends to each ICT a final 
report on the results of outcome surveillance rates; that is, monthly 
DA-HAI rates, length of stay, bacterial profile and resistance, and 
mortality. 

Feedback of DA-HAI rates is provided to HCWs working in the AICU 
by communicating the outcomes of the patients.  

The resulting rates are reviewed by the ICT at monthly meetings, 
where charts are analyzed, and statistical graphs and visuals are 
posted inside the ICU, to provide an overview of rates of DA-HAIs.  

This infection control tool is key to increase awareness about 
outcomes of patients at their ICU, enable the ICT and ICU staff to 
focus on the necessary issues and apply specific strategies for 
improvement of high DA-HAI rates.  

 

 



Performance Feedback  

Upon processing the hospitals’ process surveillance data on a 
monthly basis, the INICC Research Team, at INICC 
Headquarters located in Buenos Aires, prepares and sends to 
each ICT a final report on the results of process surveillance 
rates, including compliance with hand hygiene, and care of CL. 

Performance feedback is provided to HCWs working in the AICU 
by communicating the assessment of practices routinely 
performed by them.  

The resulting rates are reviewed by the ICT at monthly meetings, 
where charts are analyzed, and statistical graphs and visuals are 
posted inside the ICU, to provide an overview of rates measuring 
compliance with infection control practices.  

This infection control tool is key to enable the ICT and ICU staff to 
focus on the necessary strategies for improvement of low 
compliance rates.  

 



Statistical Methods  

Patients’ characteristics during baseline and during 
intervention period in each ICU were compared 
using Fisher's exact test for dichotomous variables 
and unmatched Student's t-test for continuous 
variables. Confidence intervals (CI) of 95% were 
calculated using VCStat (Castiglia). Relative risk 
(RR) ratios with 95% confidence intervals (CI) were 
calculated for comparisons of rates of HAI using 
EPI Info V6. P-values <0.05 by two-sided tests 
were considered significant.                                                                                                                                                        



Statistical Methods  

In order to analyze progressive HAI rate reduction, we used Poisson 
regression.  

We divided the data into the first three months (baseline period), 
followed by a nine-month period (intervention period), and  annual 
follow-up periods for the following years.  

We compared the HAI rates for each follow-up period with the baseline 
HAI rate.  

For this comparison, we used as baseline data only those hospitals that 
contributed to follow-up in that period (i.e. excluding from the baseline 
hospitals with long lengths of follow-up that only contributed a shorter 
length of surveillance).  

We used random effects Poisson regression to account for clustering of 
CLAB rates within hospitals across time periods.  

These models were estimated using Stata 11.0. For this analysis we 
used IRR, 95% CI, and P value. 

 





Infection Control and Hospital Epidemiology.  
April 2013 

METHODS:  

INICC Multidimensional HH Approach include:  

1- administrative support,  

2- supplies availability,  

3- education and training,  

4- reminders in the workplace,  

5- process surveillance and  

6- performance feedback.  

Observations were done for HH compliance in each ICU, 
during randomly selected 30-minute periods.  
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Characteristics of the Participating Hospitals  
(from April 1999 to December 2012). 

 ICUs, n  Number of observations 
Country     

Argentina 11 21998 
Brazil 4 4837 
China 5 2079 
Colombia 11 13512 
Costa Rica 1 303 
Cuba 1 434 
Greece 1 2315 
El Salvador 3 1691 
India 18 32869 
Lebanon 1 1728 
Lithuania 1 1565 
Macedonia 1 3418 
Mexico 10 13201 
Pakistan 3 1830 
Panama 1 551 
Peru 5 6610 
Philippines 9 17844 
Poland 1 102 
Turkey 12 22840 
All countries 99 149,727 

Type of ICU, n 
  Adult  80 (81%) 131882 
  Pediatric 9 (9%) 9081 
  New Born 10 (10%) 8764 
  All ICUs 99 (100%) 149,727 
Type of hospital, n (%) 

Academic Teaching 27 (42%) 50515 
Public Hospital 16 (25%) 40530 
Private Community 22 (34%) 58682 
All hospitals 65 (100%) 149,727 



Hand Hygiene Compliance by Type of Variable.  
Logistic Regression, Multivariate Analysis 

 
Variable Adjusted OR 95% CI P. value 
Gender (baseline: Female) 1.0 
Male 0.91 0.89 – 0.93 < 0.001  

Type of professional (baseline: nurses) 1.0 
Physicians 0.68 0.66 – 0.70 < 0.001  
Ancillary Staff 0.52 0.51 – 0.54 < 0.001 

Type of contact (baseline: invasive) 1.0 
Non-invasive 0.95 0.93 – 0.98 < 0.001 

Type of ICU (baseline:  New Born) 1.0 
Adult ICU  0.49 0.47 – 0.52 < 0.001 
Pediatric ICU 0.58 0.54 – 0.62 < 0.001 

Work Shift (baseline:  Night) 1.0 
Afternoon 0.79 0.76 – 0.81 < 0.001 
Morning 0.83 0.81 – 0.86 < 0.001 

Women 
better than 
men: 9% 

Nurses better than 
Doctors: 32% 

Invasive better than 
Non Invasive: 5% 

Neonatal better than 
Adult ICU: 51% 

Night better than 
Morning: 17% 



Table 5. Hand Hygiene Improvement by Year of Participation  

Years since joining INICC HH  

observations 

Number of  

ICUs Included 

HH % (95% CI) Adjusted OR 

First 3 months (baseline) 11267 99 48.3% (47.6 – 49.0) 1.0 

Second 3 months 7214 99 61.2% (60.5 – 61.9) 1.72 (1.65 – 1.81) 

Third 3 months 5511 89 67.2% (66.4 – 67.8)  2.10 (1.99 – 2.2) 

Fourth 3 months 4639 81 69.4% (68.6 – 70.1) 2.21 (2.10 – 2.33) 

2nd year 8190 69 71.4% (70.9 – 71.9) 3.07 (2.92 – 3.23) 

3rd year 5573 45 69.1% (68.4 – 69.7) 3.03 (2.84 – 3.22) 

4th and 5th year 4278 32 81.2% (80.1 – 81.6) 3.3 (3.07 – 3.52) 

6th and 7th year 1120 15 86.0% (85.2 – 86.8) 2.87 (2.57 – 3.19) 

Infection Control and Hospital Epidemiology. April 2013 



VAP rate reduction in  
Argentina 









VAP Rates 



VAP rate reduction in  
Cuba 





Characteristics of Patients 



VAP Rates 



VAP rate reduction in  
China 





Components of the Bundle 

2005  

 1. Performance of active outcome surveillance for VAP  

 2. Education regarding epidemiology of VAP, risk factors, and interventions  

 3. Performance of regular oral care with an antiseptic solution (chlorhexidine 2 times 
daily for patients with mechanical ventilation)  

2006 

 4. Promotion of adherence to hand-hygiene guidelines. This included the use of ethanol 
solution towels and  alcohol hand rub. Alcohol hand rub bottles were available bedside. 
Alcohol hand rub was requested before and after patient and patient's fl uid contact 

2008 

 5. Maintenance of patients in a semirecumbent position (30°-45° elevation of the head 
of the bed), unless there are contraindications 

 6. Feedback of VAP rates 

 7. Process surveillance: direct observation of hand hygiene compliance, duration of the 
ventilation, andventilation ratio use, using structured observation tools at regularly 
scheduled intervals  

8. Performance feedback of infection control practices. 



VAP Rates 



VAP rate reduction in  
Turkey 





Characteristics of Patients, and Process Surveillance 



VAP Rates 



VAP rate reduction in  
India 







Characteristics of Patients, and Process Surveillance 



VAP Rates 



VAP rate reduction in  
Adult ICUs of 14 countries 



Rosenthal et al. 
Critical Care 

Medicine.  
12 Sept 2012 





Characteristics of Patients 



Process Surveillance 



Observed values of ventilator-associated pneumonia (VAP) rate and adjusted 
model. Number of months of participation in the study per each intensive care 

unit (AICU). VAP × 1000 mechanical ventilator (MV) days. 

The adjusted model of linear trend shows a 55.83% reduction of the 
rate of VAP at the end of the study period; that is, the VAP rate is 
55.83% lower than it was at the beginning of phase 2. (Fig. 1) 



VAP rate reduction in  
Pediatric ICUs of 5 countries 



Rosenthal et al. American Journal of Infection Control 2011 



Rosenthal et al. American Journal of Infection Control 2011 



Rosenthal et al. American Journal of Infection Control 2011 

Process Surveillance 



Rosenthal et al. American Journal of Infection Control 2011 

VAP Rates 



VAP rate reduction in  
NICUs of 10 countries 





Chracteristics of Patients,  
and Process Surveillance 



VAP Rates 

  Baseline period  

(months 1-3) 

Intervention 

period 

RR (95% CI) P value 

No. of VAP 56 191     

No. of MV days 3,303 15,850     

VAP Rate per 

1000 MV days 

17.0 12.1 0.71 (0.53 – 

0.96) 

0.0234 

RR, relative risk; CI, confidence interval; VAP, ventilator associated pneumonia; MV, 
mechanical ventilator 

Rosenthal et al. Infection Control and Hospital Epidemiology. 2012 



Conclusions I 

According with WHO paper, based on INICC peer 
review publications, VAP rates in ICUs in limited 
resources countries are higher than in USA and 
Europe. 
VAP rates are higher in public than in private 
hospitals. 
INICC was successful to measure adverse 
consequences of VAP (mortality, extra length of 
stay, cost, bacterial resistance) 



Conclusions II 

Six Components of INICC strategy: 
1. Bundles, 
2. Education, 
3. Outcome Surveillance (VAP rates, extra mortality, extra LOS, extra 

cost, bacterial resistance, etc.) 
4. Process Surveillance (Compliance with hand hygiene, with invasive 

device care) 
5. Feedback of VAP rates and consequences 
6. Performance Feedback 

It was effective to: 
• Increase compliance with:  

• Hand hygiene 
• Mechanical ventilator care 

• Reduce rates of: 
• VAP in ICUs of  Argentina, Cuba, India, Turkey; and worldwide in 

Adults (56%), pediatric (31%) and neonatal ICUs (29%) 



Thank you very much 
 
Contact us by email: 
Info@inicc.org 
 
Contact us in our Web Page: 
www.INICC.org 
 
Follow us : 
- in    facebo  in “Hospital Infection INICC”  
- in Twitter in  in “@inicc_org” 
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