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Pooled cumulative incidence densities for CLABSI in 
adult ICU patients, In limited resources countries-

Review of the literature

Source Country/Countrie

s

Study Period CLABSI per 

1,000 CL days

Systematic review of 

the literature (1)

Limited resources 

countries

1995-2010 12.2

1. Rosenthal, V. D. (2009). "Central line-associated bloodstream infections in limited-resource 
countries: a review of the literature." Clinical infectious diseases: an official publication of the 
Infectious Diseases Society of America 49(12): 1899-1907.



9

Three ways stop cock 

(open connector)
Single use vials, used 

multiple times

Peripheral catheter with no 

sterile catheter dressing

Central line with no sterile 

dressing

Multiple use vials with 

inserted needles

CL insertion without 

maximal barriers



10



11



COMPARING HAI RATES OF 
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Country Type of Study/Unit HAI Rate (%) Year

Albania Adult ICUs 31.6 2008

Albania Surgical ICUs 22.0 2008

Argentina (INICC Study) Multicenter adult ICU 27.0 2003

Bangladesh Adult ICUs 30 2011

Brazil Multicenter newborn ICU 28.1 2004

Brazil Newborn ICU 50.7 2002

Brazil(INICC Study) Multicenter adult ICU 29.6 2006

Bulgaria Newborn ICU 1.9 2011

Chile Hospitalwide 14.0 2001

China Hospitalwide 3.04 2005

China Newborn ICU 11.6 2007

Colombia Newborn ICU 5.3 2005

Colombia (INICC Study) Multicenter adult ICU 12.2 2006

Costa Rica (INICC Study) Adult ICU 4.8 2009

Croatia (INICC Study) Adult ICU 7.0 2006

Cuba (INICC Study) Multicenter adult ICU 22.4 2011

Egypt Pediatrie ICU 23.0 2005

Egypt (INICC study) Adult ICU 32.8 2012

Egypt (INICC study) Pediatric ICU 24.5 2012

India Pediatric ICU 19.3 2011

India (INICC Study) Multicenter adult ICU 12.3 2005

Kosovo Adult ICU 64.3 2008

Kosovo Adult and New Born 17.4 2006

Kuwait Adult MS ICU 10.6 2008

Lebanon (INICC study) Adult ICU 9.8 2012

Macedonia (INICC study) Adult ICU 2.1 2010
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Country Type of Study/Unit HAI Rate (%) Year

Mexico Hospitalwide 21.0 2002

Mexico Multicenter adult ICU 23.2 2000

Mexico (INICC Study) Multicenter adult ICU 24.4 2006

Morocco (INICC Study) Adult medical ICU 19.3 2005

Pakistan Adult ICUs 39.7 2007

Peru (INICC Study) Multicenter adult ICU 11.2 2005

Philippines (INICC Study) Adult ICU 19.1 2006

Poland (INICC study) Adult ICU 24.3 2012

Saudi Arabia Multicenter hospitalwide 2.8 2004

Saudi Arabia Hospitalwide maternity 4.0 2002

Saudi Arabia Hospitalwide 8.5 2002

Saudi Arabia Adult ICU 19.8 2002

Saudi Arabia Newborn ICU 35.8 2002

Serbia Adult ICUs 40.8 2006

Tanzania Multicenter hospitalwide 14.8 2003

Tanzania Adult medical ICU 40.0 2003

Tunisia (INICC study) Newborn and Pediatric 4.1 2010

Turkey Adult ICU 12.5 2000

Turkey Adult ICU 33.0 2003

Turkey Adult ICU 51.8 2003

Turkey Multicenter adult ICU 48.7 2004

Turkey Neurology ICU 88.9 2005

Turkey General pediatric wards 3.02 2012

Turkey Intensive care unit 25.6 2011

Turkey Intensive care unit 20.1 2011

Turkey Newborn ICU 29.7 2010

Turkey Adult ICU 16.6 2005

Turkey (INICC Study) Multicenter adult ICU 20.5 2005

INICC 8 countries Multicenter adult ICU 14.7 2005

Range: 2% to 88%



Country Setting HAI per 1000 bed 

days

Year

Argentina (INICC Study) Multicenter adult ICU 90.0 2003
Brazil Multicenter adult ICU 30.6 2006
Brazil Multicenter newborn ICU 24.9 2004
Brazil Newborn ICU 62.0 2002
China Newborn ICU 14.9 2007
Colombia (INICC Study) Newborn ICU 6.2 2005
Colombia (INICC Study) Multicenter adult ICU 18.2 2006
Costa Rica (INICC Study) Adult ICU 13.9 2009
Croatia (INICC Study) Adult ICU 25.6 2006
Cuba (INICC Study) Multicenter adult ICU 30.6 2011
Egypt Pediatric ICU 40.0 2005
Egypt Pediatric ICU 8.6 2011
Egypt Multicenter ICUs 20.5 2012
Egypt (INICC Study) Adult ICU 52.9 2012
Egypt (INICC Study) Pediatric ICU 22.8 2012
India Hospitalwide 36.2 2004
India Pediatric ICU 21 2011
India (INICC Study) Multicenter adult ICU 21.4 2005
INICC (INICC Study) Multicenter adult ICU 22.5 2005
Kuwait Adult MS ICU 20.6 2008
Lebanon (INICC study) Adult ICU 11.85 2012
Lithuania 5  Pediatric ICUs 24.5 2009
Macedonia (INICC study) Adult ICU 4.5 2010
Mexico (INICC Study) Multicenter adult ICU 39.0 2006
Morocco (INICC Study) Adult medical ICU 20.4 2005
Peru (INICC Study) Multicenter adult ICU 25.3 2005
Philippines (INICC Study) Adult ICU 27.5 2006
Poland (INICC Study) Adult ICU 21.9 2012
Serbia Adult ICUs 65.6 2006
Tunisia (INICC Study) Pediatric and Newborn 6.88 2010
Turkey Burn ICU 18.2 2009
Turkey General Pediatric wards 3.17 2012
Turkey ICU 21.6 2011
Turkey Newborn ICU 17.3 2010
Turkey Adult ICU 30.2 2012
Turkey (INICC Study) Multicenter adult ICU 48.4 2005
Turkey (INICC Study) Neurology ICU 84.2 2005
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Range: 11 to 90 HAIs per 1000 Bed days
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Country ICU Type CLABSI per 1000 CL days Year

Argentina Adult 11.4 2002

Argentina (INICC Study) Adult 30.3 2004

Argentina (INICC Study) Adult 2.7 2004
Brazil NICU 17.3 2010

Brazil PICU 10.2 2003

Brazil (INICC Study) Adult 9.1 2008

Brazil (INICC Study) Adult, PICU 34.0 2003

Brazil (INICC Study) NICU 3.1 2007

China NICU 18 2007

China (INICC Study) Adult 3.1 2011

China (INICC Study) Adult 7.66 2012

Colombia (INICC Study) Adult 11.3 2006

Costa Rica (INICC Study) Adult 4.65 2009

Croatia (INICC Study) Adult 8.3 2006

Cuba (INICC Study) Adult 2.0 2011

Egypt (INICC Study) Adult 22.5 2011

Egypt (INICC Study) PICU 18.8 2011

El Salvador (INICC Study) PICU 10.1 2011

El Salvador (INICC Study) NICU 16.1 2011
India Adult, PICU, NICU 0.48 2010

India NICU 27.0 2011

India (INICC Study) Adult 7.9 2007

Iran Adult 147.3 2004



Country ICU Type CLABSI per 1000 CL 

days

Year

Kuwait Adult 5.5 2008
Lebanon (INICC Study) Adult 5.2 2011
Lithuania PICU 7.7 2009
Macedonia (INICC Study) Adult 1.47 2010
Mexico (INICC Study) Adult 23.1 2006
Morocco (INICC Study) Adult 15.7 2009
Peru PICU 18.1 2010
Peru (INICC Study) Adult 7.7 2008
Philippines (INICC Study) Adult 4.6 2011
Philippines (INICC Study) PICU 8.23 2011
Philippines (INICC Study) NICU 20.8 2011
Poland (INICC Study) Adult 4.01 2011
Saudi Arabia NICU 8.2 2009
Tunisia Adult 15.3 2006
Tunisia Adult 14.8 2007
Tunisia (INICC Study) PICU, NICU 8.65 2010
Turkey Adult 11.8 2010
Turkey Adult 2.8 2011
Turkey NICU 3.8 2012
Turkey (INICC Study) Adult 17.6 2007
INICC 15 countries NICU 13.7 2011
INICC 18 countries Adult, PICU, 9.2 2008
INICC 18 countries NICU 14.8 2008
INICC 25 countries Adult, PICU, 7.6 2010
INICC 25 countries NICU 13.9 2010
INICC 36 countries Adult, PICU, 6.8 2011
INICC 36 countries NICU 12.2 2011
INICC 8 countries Adult, PICU, NICU 18.5 2006
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Range: 2 to 147 CLABs per 1000 CL days
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Country ICU Type VAP per 1000 MV days Year

Albania Adult, PICU, NICU 40.0 2008
Argentina (INICC Study) Adult 46.3 2004
Brazil NICU 3.2 2010

Brazil PICU 18.7 2003
Brazil (INICC Study) Adult 20.9 2008
Brazil (INICC Study) Adult, PICU 26.0 2003
Brazil (INICC Study) NICU 4.3 2007
China NICU 63.3 2007
China (INICC Study) Adult 20.8 2011
China (INICC Study) Adult 10.46 2012
Colombia (INICC Study) Adult 10.1 2006
Costa Rica (INICC Study) Adult 29.9 2009
Croatia (INICC Study) Adult 47.8 2006
Cuba (INICC Study) Adult 52.5 2011
Egypt (INICC Study) Adult 73.4 2011
Egypt (INICC Study) PICU 31.8 2011
El Salvador (INICC Study) PICU 12.1 2011
El Salvador (INICC Study) NICU 9.9 2011
India Adult, PICU, NICU 21.9 2010

India (INICC Study) Adult 10.4 2007
Iran Adult 275 2004



Country ICU Type VAP per 1000 MV days Year

Kuwait Adult 9.1 2008
Lebanon (INICC Study) Adult 8.1 2011
Lithuania PICU 28.8 2009
Macedonia (INICC Study) Adult 6.58 2010
Mexico (INICC Study) Adult 21.8 2006
Morocco (INICC Study) Adult 43.2 2009
Peru PICU 7.9 2010

Peru (INICC Study) Adult 31.3 2008
Philippines (INICC Study) Adult 16.7 2011
Philippines (INICC Study) PICU 12.8 2011
Philippines (INICC Study) NICU 0.44 2011
Poland (INICC Study) Adult 18.2 2011
Tunisia Adult 4.4 2006
Tunisia (INICC Study) PICU, NICU 5.56 2010
Turkey Adult 27.1 2010
Turkey Adult 21.2 2011

Turkey NICU 13.76 2012
Turkey (INICC Study) Adult 26.5 2007
INICC 15 countries NICU 9.7 2011
INICC 18 countries Adult, PICU, 19.5 2008
INICC 18 countries NICU 7.5 2008
INICC 25 countries Adult, PICU, 13.6 2010
INICC 25 countries NICU 9.5 2010
INICC 36 countries Adult, PICU, 15.8 2011
INICC 36 countries NICU 9.0 2011
INICC 8 countries Adult, PICU, NICU 24.1 2006
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Range: 3 to 275 VAP per 1000 MV days
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Country ICU Type CAUTI per 1000 UC 

days

Year

Albania Adult, PICU, NICU 41.0 2008

Argentina (INICC Study) Adult 18.5 2004

Brazil PICU 1.8 2003

Brazil (INICC Study) Adult 9.6 2008

China (INICC Study) Adult 6.4 2011

China (INICC Study) Adult 1.3 2012

Colombia (INICC Study) Adult 4.3 2006

Croatia (INICC Study) Adult 6.0 2006

Cuba (INICC Study) Adult 8.1 2011

Egypt (INICC Study) Adult 34.2 2011

El Salvador (INICC Study) PICU 5.8 2011

India Adult, PICU, NICU 0.6 2010

India (INICC Study) Adult 1.4 2007

Iran Adult 137.5 2004



Country ICU Type CAUTI per 1000 UC

days

Year

Kuwait Adult 2.3 2008
Lebanon (INICC Study) Adult 4.1 2011
Lithuania PICU 3.4 2009
Macedonia (INICC Study) Adult 0.45 2010
Mexico (INICC Study) Adult 13.4 2006
Morocco (INICC Study) Adult 11.7 2009
Peru PICU 5.1 2010

Peru (INICC Study) Adult 5.1 2008
Philippines (INICC Study) Adult 4.2 2011
Philippines (INICC Study) PICU 0.0 2011
Poland (INICC Study) Adult 4.8 2011
Tunisia (INICC Study) PICU, NICU 0.0 2010
Turkey Adult 9.6 2010
Turkey Adult 11.9 2011

Turkey Adult 19.02 2012
Turkey (INICC Study) Adult 8.3 2007
INICC 18 countries Adult, PICU, 6.5 2008
INICC 25 countries Adult, PICU, 6.3 2010
INICC 36 countries Adult, PICU, 6.3 2011
INICC 8 countries Adult, PICU, NICU 8.9 2006
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Range: 0.1 to 137 CAUTI per 1000 UC days
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World Bank classification of Countries Economic Strata. 
According to 2011 gross national income (GNI) per capita.

The World Bank classifies countries into four economic strata according to 2011 
gross national income (GNI) per capita. 

These groups are: 

• low income, $1,025 or less; 

• lower middle income, $1,026–4,035; 

• upper middle income, $4,036–12,475; 

• high income, $12,476 or more. 

• These economies represent 144 of 209 countries of the world (68.8%) and 
more than 75% of the world population. 

There is very limited information regarding association between socio economic 
level of the country (Low income, mid low income, and mid high income) and DAI 
rates, as well as association between type of hospital (Public, Academic, and 
Private) and DAI rates. 

The goal of this study is to show DAIs rates stratified by socio economic level of 
the country and type of hospital and to find statistical associations among them.
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List of 54 countries participating in INICC
Latin America
1. Argentina

2. Bolivia

3. Brazil

4. Chile

5. Colombia

6. Costa Rica

7. Cuba

8. Dominican Republic

9. Ecuador

10. El Salvador

11. Guatemala.

12. Honduras

13. México

14. Panamá

15. Peru

16. Puerto Rico

17. Venezuela

18. Uruguay

Europe 
1. Bulgaria

2. Cyprus

3. Czech Republic

4. Greece

5. Kosovo

6. Lithuania

7. Macedonia

8. Poland

9. Romania

10. Serbia

11. Slovakia

12. Turkey

13. Ukraine

Asia

1. China

2. India

3. Indonesia

4. Jordan

5. Kuwait

6. Lebanon

7. Malaysia

8. Mongolia

9. Pakistan

10. Philippines

11. Singapore

12. Sri Lanka

13. Saudi Arabia

14. Taiwan

15. Thailand

16. United Arab Emirates

17. Vietnam

África

1. Botswana

2. Egypt

3. Morocco

4. Niger

5. Tunisia

6. Sudan
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Original Article 
 
Device-associated infection rates in intensive care units in El Salvador: 
International Nosocomial Infection Control Consortium (INICC) Findings 
 
Lourdes Dueñas1,  Ana C. Bran de Casares 1, Victor D. Rosenthal 2, Lilian Jesús Machuca1 

 
1
Hospital Nacional de Niños Benjamin Bloom, San Salvador, El Salvador 

2
International Nosocomial Infection Control Consortium, Buenos Aires, Argentina 

!
Abstract 
Introduction: This study aimed to determine the rate of device-associated, health care-associated infection (DA-HAI), the excess in length of 
stay, the mortality, and the hand hygiene compliance in a pediatric intensive care unit (PICU) and a neonatal ICU (NICU) in a hospital 
member of the International Infection Control Consortium (INICC) in El Salvador.  
Methodology: A prospective cohort, active DA-HAI surveillance study was conducted on patients admitted in the pediatric and neonatal 
ICUs from January 2007 to November 2009. The protocol and methodology implemented were developed by INICC. Data were collected in 
the participating ICUs, and analyzed at INICC headquarters by proprietary software. DA-HAI rates were recorded by applying the definitions 
of the Centers for Disease Control and Prevention National Healthcare Safety Network.  
Results: Of 1,145 patients hospitalized in the PICU for 9,517 days, 177 acquired DA-HAIs (overall rate 15.5%), and 18.6 DA-HAIs per 
1,000 ICU-days. Furthermore, 1,270 patients hospitalized in the NICU for 30,663 days acquired 302 DA-HAIs (overall rate 23.8%), and 9.8 
DA-HAIs per 1,000 ICU-days. The central line-associated bloodstream infection (CLA-BSI) rates in the NICU and PICU were 9.9 and 10.0 
per 1,000 catheter-days respectively. The ventilator-associated pneumonia (VAP) rate was 16.1 per 1,000 ventilator-days in the NICU and 
12.1 in the PICU.The catheter-associated urinary tract infection (CAUTI) rate was 5.8 per 1,000 catheter-days in the PICU.  
Conclusions: DA-HAI rates in the PICU and NICU of our hospital were higher than international standards; infection control programs 
including surveillance and antibiotic policies must be a priority in El Salvador.  
 
Key words: health care-associated infection; nosocomial; intensive care unit; developing country;  International Nosocomial Infection 
Control Consortium; INICC; mortality    
!
J Infect Dev Ctries 2011; 3(4):xxx-xxx. 
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distribution, and reproduction in any medium, provided the original work is properly cited. 
!
Introduction 

In several high-income countries, device-
associated health care-associated infection (DA-HAI) 
surveillance in the intensive care unit (ICU) plays a 
substantial role in infection control [1]. Surveillance 
was reported as an efficacious tool to reduce DA-
HAIs by the Centers for Disease Control and 
Prevention (CDC) “Study of the Efficacy of 
Nosocomial Infection Control (SENIC Project)” [2]. 

DA-HAIs are considered a principal threat to 
patients and are among the main causes of patient 
mortality [3]. The CDC’s National Nosocomial 
Infection Surveillance System (NNIS) and National 
Healthcare Safety Network (NHSN) reported 
standardized criteria for DA-HAI surveillance [4]. 
This method allows for the determination of DA-HAI 
rates per 1,000 device-days. Most of the studies on 
ICU-acquired infections have been conducted in 
industrialized countries [5]. Few published studies 

report data on DA-HAI rates using the standardized 
definitions for developing countries [6]. 

The INICC was founded in 1998 when selected 
hospitals from Latin America were invited to 
participate in a project  measuring DA-HAIs using 
standardized definitions and methodology [7] Today, 
the INICC comprises a network of approximately 400 
ICUs from 40 countries of Latin America, Asia, 
Africa and Europe [6].  

Health care facilities sent prospective routinely 
gathered data to the INICC on a monthly basis, which 
were then entered into an international database. 
There are no previously published data from El 
Salvador on DA-HAI rates. The data of the present 
study on El Salvador are part of the INICC database.  

!
Methodology 

Setting 
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Device-associated infection rates in 398 intensive care units in Shanghai, China:
International Nosocomial Infection Control Consortium (INICC) findings.

Tao L, Hu B, Rosenthal VD, Gao X, He L.
Department of Respiratory Medicine, Huadong Hospital, Fudan University, Shanghai, China.

Abstract
To determine device-associated healthcare-associated infection (DA-HAI) rates and the

microorganism profile in 398 intensive care units (ICUs) of 70 hospitals in Shanghai, China.
An open-label, prospective, cohort, active DA-HAI surveillance study was conducted on patients admitted

to 398 tertiary-care ICUs in China from September 2004 to December 2009, implementing the methodology
developed by the International Nosocomial Infection Control Consortium (INICC). The data were collected in the
participating ICUs, and uploaded and analyzed at the INICC headquarters on proprietary software. DA-HAI rates were
registered by applying the definitions of the US Centers for Disease Control and Prevention (CDC) National
Healthcare Safety Network (NHSN). We analyzed the rates of DAI-HAI, ventilator-associated pneumonia (VAP),
central line-associated bloodstream infection (CLABSI), and catheter-associated urinary tract infection (CAUTI), and
their microorganism profiles.

During the 5 years and 4 months of the study, 391 527 patients hospitalized in an ICU for an aggregate of
3 245 244 days, acquired 20 866 DA-HAIs, an overall rate of 5.3% (95% confidence interval (CI) 5.3-5.4) and 6.4
(95% CI 6.3-6.5) infections per 1000 ICU-days. VAP posed the greatest risk (20.8 per 1000 ventilator-days, 95% CI
20.4-21.1), followed by CAUTI (6.4 per 1000 catheter-days, 95% CI 6.3-6.6) and CLABSI (3.1 per 1000 catheter-days,
95% CI 3.0-3.2). The most common isolated microorganism was Acinetobacter baumannii (19.1%), followed by
Pseudomonas aeruginosa (17.2%), Klebsiella pneumoniae (11.9%), and Staphylococcus aureus (11.9%).

DA-HAIs in the ICUs of Shanghai pose a far greater threat to patient safety than in ICUs in the USA.
This is particularly the case for the VAP rate, which is much higher than the rates found in developed countries. Active
infection control programs that carry out infection surveillance and implement prevention guidelines can improve
patient safety and must become a priority.
Copyright © 2011 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.

PMID: 21846591 [PubMed - as supplied by publisher]
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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.



INICC report – 36 countries- “2004 to 2009”. 

Period: January 2004 to December 2009 (6 years)

Countries: 36 (Argentina, Brazil, Bulgaria, China, Colombia, Costa Rica, Cuba, 
Dominican Republic, Ecuador, Egypt, Greece, India, Jordan, Kosovo, Lebanon, 
Lithuania, Macedonia, Malaysia, Mexico, Morocco, Pakistan, Panama, Peru, 
Philippines, Puerto Rico, El Salvador, Saudi Arabia, Singapore, Sri Lanka, Sudan, 
Thailand, Tunisia, Turkey, Venezuela, Vietnam, Uruguay)

ICUs: 422

Patients: 313,008

Bed days: 2,194,897

Central Line days: 1,078,448

Ventilator days: 796,847

Urinary catheter days: 1,049,541

BSI (n): 7,603

VAP (n): 12,395

CAUTI (n): 6,595

Total IAD: 26,593

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
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RESULTS:

The collected data amounted to  260,973 
surgical procedures. 

Most of INICC SSI rates were 2 to 5 times 
statistically significantly higher in international 
hospitals than in USA (CDC) report, such as the 
following:



AAA: Abdominal Aortic Aneurysm Repair
AMP: Limb Amputation
APPY: Appendectomy
BILI: Bile duct, liver or pancreatic surgery

CBGC: CABG-Chest only
CARD: Cardiac surgery
CHOL: Cholecystectomy
COLO: Colon Surgery

CRAN: Craniotomy
CSEC: Cesarean section

SSI rates: Comparing CDC-NHSN (USA) and International data (INICC) 
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FUSN: Spinal fusion
FX: Open Reduction of Fracture
GAST: Gastric surgery
HER: Herniorrhaphy

HPRO:  Hip prosthesis
HYST: Abdominal hysterectomy
KPRO: Knee prosthesis
LAM: Laminectomy

NECK: Neck surgery
NEPH: Kidney surgery

SSI rates: Comparing CDC-NHSN (USA) and International data (INICC) 
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PRST: Prostatectomy
PVBY: Peripheral vascular 
bypass surgery
REC: Rectal surgery

SB: Small bowel surgery
SPLE: Spleen surgery
THOR: Thoracic surgery
THYR: Thyroid and/or parathyroid
surgery

VHYS: Vaginal Hysterectomy
VSHN: Ventricular shunt
XLAP: Exploratory abdominal 
surgery

SSI rates: Comparing CDC-NHSN (USA) and International data (INICC) 
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EXTRA LENGTH OF STAY



Extra Length of Stay Rate of Central-Line 

Associated Bloodstream Infection

American Journal of Infection Control, 2012.



EXTRA MORTALITY



EXTRA MORTALITY RATES in ADULT ICUs

American Journal of Infection Control, 2012.



Extra Mortality of CLABSI
Country ICU Type Mortality without 

HAI (%)

Mortality with 

CLABSI (%)

Extra Mortality  

(%)

RR 95% CI P Year

Argentina (INICC Study) Adult 29.6 54.2 24.6 - - - 2003

Brazil (INICC Study) Adult 19.2 47.1 27.8 2.44 1.46-4.09 0.0001 2008

Colombia (INICC Study) Adult 18.1 36.6 18.5 2.02 1.42-2.87 0.0001 2006

Cuba (INICC Study) Adult 33.0 50.0 17.0 1.52 0.4 – 6.1 0.5552 2011

El Salvador (INICC Study) PICU 13.6 25.0 11.4 1.84 0.97 – 3.50 0.0586 2011

El Salvador (INICC Study) NICU 12.3 38.0 25.7 3.09 2.17 – 4.42 0.001 2011

India (INICC Study) Adult 6.6 10.6 4.0 1.60 1.08-2.37 0.0001 2007

Lebanon (INICC Study) Adult 19.1 60.0 40.9 3.14 1.38 – 7.13 0.0039 2011
Macedonia (INICC Study) Adult 2.4 30.0 28 6.80, 5.25 – 8.810.0001 2010

Mexico (INICC Study) Adult 21.8 41.8 20 1.92 0.95-3.85 0.06 2007

Morocco (INICC Study) Adult 24.9 100 75.1 4.02 1.50 – 0.77 0.0027 2009
Peru (INICC Study) Adult 14.0 29.0 15.0 2.07 1.07-4.04 0.0280 2008
Philippines (INICC Study) Adult 6.8 10.0 3.2 1.48 0.21 –10.56 0.695 2011
Philippines (INICC Study) PICU 3.8 50.0 46.3 13.3 2.88 – 61.7 0.0001 2011
Philippines (INICC Study) NICU 5.6 25.0 19.4 4.46 0.62 – 32.3 0.1033 2011
Tunisia (INICC Study) PICU, NICU 8.2 14.7 6 1.79, 0.69 – 4.62,0.2226 2010

INICC 15 countries\ NICU 9.4 37.1 27.7 21.1 – 34.5 2011
INICC 18 countries Adult, PICU 15.3 29.6 14.3 - - - 2008
INICC 18 countries NICU 14.3 39.7 25.4 - - - 2008
INICC 25 countries Adult, PICU 14.4 38.1 23.6 - 21.6 – 25.7 - 2009
INICC 25 countries NICU 8.8 34.5 25.7 - 26.7 – 42.9 - 2010
INICC 36 countries Adult, PICU 10.0 24.7 14.7 12.8 – 16.6 2010

INICC 36 countries NICU 9.1 35.3 26.2 - 20.3 – 32.4 2010
INICC 8 countries Adult, PICU, 

NICU
17.1 35.2 18.0 - - - 2006

Range: 3% to 75%



Country ICU Type Mortality 

without HAI 

(%)

Mortality 

with VAP 

(%)

Extra 

Mortality 

(%)

RR 95% CI P Year

Argentina (INICC Study) Adult 37.2 71.4 34.2 - - - 2003

Argentina (INICC Study) Adult 33.2 63.5 30.3 - - 0.0001 2005

Brazil (INICC Study) Adult 19.2 34.5 15.3 2.91 2.72-3.13 0.0001 2008

Colombia (INICC Study) Adult 18.1 35.0 16.9 1.93 1.24 – 3.00 0.003 2006

Costa Rica (INICC Study) Adult 5.0 20.0 15.0 3.97 0.45 – 32.95 0.1678 2009
Croatia (INICC Study) Adult - - 17.4 7.56 0.96-59.64 0.0236 2006
Cuba (INICC Study) Adult 33 80 47 2.42 0.9 – 6.5 0.0693 2011
El Salvador (INICC 
Study) 

PICU 13.6 19.0 5.5 1.4 0.78 – 2.53 0.2592 2011

El Salvador (INICC 
Study) 

NICU 12.3 23.0 10.7 1.88 1.20 – 2.93 0.0050 2011

India (INICC Study) Adult 6.6 25.6 19.0 3.87 2.70-5.54 0.0001 2007
Lebanon (INICC Study) Adult 19.1 15.0 - 0.78 0.25 – 2.47 0.6780 2011
Macedonia (INICC Study) Adult 2.4 45.5 43 19.05 5.25 – 8.81 0.0001 2010

Morocco (INICC Study) Adult 24.9 81.6 56.7 3.28 2.51 – 4.29 0.0001 2009
Peru (INICC Study) Adult 14.0 38.5 24.5 2.75 2.00-3.78 0.0001 2008
Philippines (INICC Study) Adult 6.8 9.7 3.0 1.44 0.67 – 3.06 0.3454 2011
Philippines (INICC Study) PICU 3.8 0.0 -3.8 Undef Undef 0.7373 2011
Philippines (INICC Study) NICU 5.6 - - - - - 2011
Tunisia (INICC Study) PICU, NICU 8.2 100 92 12.17, 3.71 – 39.96 0.0001 2010
INICC 10 countries Adult, PICU, NICU - 14% - - 2 – 27 - 2011
INICC 15 countries NICU 9.4 27.3 17.9 - - 2011
INICC 18 countries Adult, PICU, NICU 15.3 42.8 27.5 - - - 2008
INICC 18 countries NICU 14.3 46.5 32.2 - - - 2008
INICC 25 countries Adult, PICU 14.4 43.7 29.3 - 27.1 – 31.4 - 2009
INICC 25 countries NICU 9.4 27.3 17.9 - 11.0 – 25.8 - 2010
INICC 36 countries Adult, PICU, 10.0 25.2 15.2 2010
INICC 36 countries NICU 9.1 24.0 14.9 - 8.9 – 21.1 - 2010
INICC 8 countries Adult, PICU, NICU 17.1 44.9 27.8 - - - 2006

Extra Mortality of VAP

Range: 3% to 92%



Country ICU Type Mortality 

without HAI 

(%)

Mortality with 

CAUTI (%)

Extra Mortality 

(%)

RR 95% CI P Year

Argentina (INICC Study) Adult 37.2 42.9 5.7 - - - 2003

Brazil (INICC Study) Adult 19.2 30.0 10.7 1.5
6

0.69-3.52 0.287
5

2008

Colombia (INICC Study) Adult 18.1 28.6 10.5 1.5
8

0.78-3.18 0.199 2006

Cuba (INICC Study) Adult 40.0 50.0 10.0 1.2
5

0.40-3.93 0.701
8

2008

El Salvador (INICC Study) PICU 13.6 18.2 4.6 1.3
4

0.33 – 5.41 0.681 2011

India (INICC Study) Adult 6.6 18.2 11.6 2.8
3

2.57-3.12 0.000
1

2007

Lebanon (INICC Study) Adult 19.1 12.5 - 0.6
5

0.16 – 2.65 0.548
7

2011

Morocco (INICC Study) Adult 24.9 43.6 18.7 1.7
5

1.08 – 2.85 0.021
8

2009

Peru (INICC Study) Adult 14.0 18.2 4.2 1.3
0

0.49-3.49 0.602
8

2008

Philippines  (INICC 
Study) 

Adult 6.8 3.8 -2.9 0.5
7

0.08 – 4.06 0.568
3

2011

INICC 10 countries Adult, PICU, NICU - 15% - - 3 – 28 - 2011

INICC 18 countries Adult, PICU, 15.3 35.8 20.5 - 2008

INICC 25 countries Adult, PICU, 14.4 32.9 18.5 - 15.1 – 22.1 - 2009

INICC 36 countries Adult, PICU, 10.0 17.3 7.3 - 5.7 – 9.1 - 2010

INICC 8 countries Adult, PICU, 17.1 38.4 21.3 - 2006

Extra Mortality of CAUTI

Range: 4% to 21%
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The attributable cost, length of hospital stay, and mortality of central 
line-associated BLOODSTREAM INFECTION in intensive care 
departments in Argentina: A prospective, matched analysis.

Rosenthal VD, et al. Am J Infect Control 2003;31(8):475-80.
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The attributable cost, length of hospital stay, and mortality of central 
line-associated BLOODSTREAM INFECTION in intensive care 
departments in Argentina: A prospective, matched analysis.

Case (N= 142) Control (N= 142) Extra Expenditures

Total days 3,322 1,632 1690

Average length of stay in ICU 23.39 (SE 1.49) 11.49 (SE 0.68) 11.90

Total fixed cost $830,500 $408,000 $422,500

Mean fixed cost $5,848 (SE 372.89) $2,873 (SE 171.07) $2,975

Antibiotic utilization

Total antibiotics (in DDD*) 4,568 1,356 3,212

Mean antibiotic use per patient ( 

DDD*)

32.16 (SE 2.81) 9.54 (SE 1.05) 22.62

Total cost of antibiotics $301,488 $29,832 $271,656

Mean costs of antibiotics per patient $2,123 (SE 186.06) $210 (SE 23.09) $1,913

Aggregate costs $1,131,988 $437,832 $694,156

Mean aggregate costs per patient $7,971.74 $3,083.32 $4,888.42

Average mortality 77/142 (54.2%) 42/142 (29.6%) 24.6%

Rosenthal VD, et al. Am J Infect Control 2003;31(8):475-80.
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BSI Controls Extra RR 95 % CI P-value

Total patients (n) 70 140

Total Antibiotic DDD, (DDD) 4243 2124

Antibiotic DDD per patient, (DDD) 60.61 15.17 45.44

Total Antibiotic cost (US$) 312,225.54 99,930.12

Antibiotic cost per patient, (US$) 4,460.36 713.78 3,746.58

Length of Stay (days) 30.58  + 20.41 6.95  + 4.89 23.6 4.40 4.08 – 4.75 0.0000

Cost (US$) 9,843.35 1,937.18 7,906

Total deaths (n) 23 45

Crude mortality (%) 32.9% 32.1% 1.02 0.62 – 1.69 0.9316

The Attributable Cost, And Length Of Hospital Stay Of Central Line 

Associated BLOOD STREAM INFECTION In Intensive Care Units In 

Brazil. A Prospective, Matched Analysis

Reinaldo Salomao, Victor D. Rosenthal, et al. APIC Meeting. Tampa, USA. June 2006.
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The Attributable Cost, And Length Of Hospital Stay Of Central Line 
Associated BLOOD STREAM INFECTION In Intensive Care Units In 

Mexico. A Prospective, Matched Analysis. 

Control
(N= 55)

Case
(N= 55)

Overall 
Attributable 

Extra 
Expenditures

Attributable 
Extra 

Expenditures 
per patient

Average length of stay in ICU 
(days)

406 739 333 6.05

Antibiotics (US$) 13,354.35 46,265.96 32,911.61 598.39

Other medicaments (US$) 128,415.14 129,832.44 1,417.30 25.77

Disposables (US$) 219,345.82 308,808.79 89,462.97 1,626.60

Cultures (US$) 1,171.40 2,111.85 940.45 17.10

Other lab tests (US$) 37,441.19 61,174.01 23,732.82 431.51

X ray, Scan, etc (US$) 15,198.40 19,556.44 4,358.04 79.24

Other costs (US$) 44,395.46 71,105.56 26,710.09 485.64

Hospitalization (fixed costs) 
(US$)

496,326.78 954,294.33 457,967.55 8326.68

Total cost (US$) 955,648.55 1,593,149.38 637,500.83 11,590.92

Higuera F, Rangel-Frausto M, Rosenthal VD, Graves N, et al. Infection Control and Hospital Epidemiology. January 2007. 











INICC Platform and 
Strategy in order to 

Counduct Surveillance:
in ICU, 

in General Wards and 
in Surgical Procedures



Detailed Surveillance in ICU



Agreggated Surveillance in ICU



Detailed Surveillance in General Wards and 
Step Down Units



Micoorganism Profile and 
Bacterial Resistance



Bundles of Care



Surveillance of Surgical Procedures



Frequent Asked Questions



Detailed Surveillance in ICU



Detailed Surveillance in ICU



Detailed Surveillance in ICU



Detailed Surveillance in ICU





Detailed Surveillance in ICU



Detailed Surveillance in ICU



Generating ICU Report



ICU Report: Patient Features



ICU Report: Proportion of HAIs



ICU Report: Device Associated Infection rates 
per 1000 Devices Days



ICU Report: CLABSI per 1000 CL Days per Month



ICU Report: VAP per 1000 MV Days per Month



ICU Report: CAUTI per 1000 UC Days per Month



ICU Report: CLABSI per 1000 CL Days per Month, 
and Devide Utilization Rate. 

Benchamark with CDC NHSN and with INICC



ICU Report: VAP per 1000 MV Days per Month, and 
Devide Utilization Rate. 

Benchamark with CDC NHSN and with INICC



ICU Report: CAUTI per 1000 UC Days per 
Month, and Devide Utilization Rate. 

Benchamark with CDC NHSN and with INICC



ICU Report: Micrrorganism Profile of 
CLABSI, VAP and CAUTI



ICU Report: Extra Lenght of Stay per HAI



ICU Report: Extra Mortality per HAI



SSI Report: Generating Report



SSI Report: Generating Report



SSI Report: Hospital Setting, Patient Features, and 
Surgical Features



SSI Report: Wound Classification



SSI Report: Wound Codes



SSI Report: Lenght of Stay, Lenght of Procedures, 
Numbers of SSIs, Microorgamism Profile



SSI Report: Benchmark with CDC NHSN and with 
INICC Per Surgical Procedure Code



Conclusions I

According with WHO paper, based on INICC peer review 
publications, HAI rates in ICUs internationally are higher 
than in USA and Europe.
INICC was successful training health care workers of 50 
limited resources countries since 1998 to use incidence 
density of HAI rates; and all them currently are members of 
INICC.
INICC was successful to generate a useful benchmark to 
compare HAI rates between hospitals and countries.
INICC was successful to measure adverse consequences 
of HAI (mortality, extra length of stay, cost, bacterial 
resistance)



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”


