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We report the results of an International Nosocomial Infection Control Consortium (INICC) surveillance
study from January 2007-December 2012 in 503 intensive care units (ICUs) in Latin America, Asia, Africa,
and Europe. During the 6-year study using the Centers for Disease Control and Prevention’s (CDC) U.S.
National Healthcare Safety Network (NHSN) definitions for device-associated health careeassociated
infection (DA-HAI), we collected prospective data from 605,310 patients hospitalized in the INICC’s ICUs
for an aggregate of 3,338,396 days. Although device utilization in the INICC’s ICUs was similar to that
reported from ICUs in the U.S. in the CDC’s NHSN, rates of device-associated nosocomial infection were
higher in the ICUs of the INICC hospitals: the pooled rate of central lineeassociated bloodstream
infection in the INICC’s ICUs, 4.9 per 1,000 central line days, is nearly 5-fold higher than the 0.9 per 1,000
central line days reported from comparable U.S. ICUs. The overall rate of ventilator-associated pneumonia
was also higher (16.8 vs 1.1 per 1,000 ventilator days) as was the rate of catheter-associated urinary tract
infection (5.5 vs 1.3 per 1,000 catheter days). Frequencies of resistance of Pseudomonas isolates to
amikacin (42.8% vs 10%) and imipenem (42.4% vs 26.1%) and Klebsiella pneumoniae isolates to ceftazidime
(71.2% vs 28.8%) and imipenem (19.6% vs 12.8%) were also higher in the INICC’s ICUs compared with the
ICUs of the CDC’s NHSN.

Copyright � 2014 by the Association for Professionals in Infection Control and Epidemiology, Inc.
Published by Elsevier Inc. All rights reserved.
This report is a summary of device-associated (DA) module data
collected by hospitals participating in the International Nosocomial
Infection Control Consortium (INICC) for events occurring from
January 2007-December 2012 and reported to the INICC by
December 31, 2013. This report updates previously published DA
module data from the INICC and provides contemporary, compar-
ative rates.1-5

The INICC is an international nonprofit, open, multicenter,
collaborative health careeassociated infection control program
with a surveillance system based on that of the U.S. Center for
Diseases Control and Prevention’s (CDC) National Healthcare Safety
Network (NHSN). Founded in Argentina in 1998, the INICC is the
first multinational surveillance and research network established
to measure, control, and reduce health careeassociated infections
(HAIs) through the analysis of data collected on a voluntary basis by
a pool of hospitals worldwide. The INICC has the following goals: to
create a dynamic global network of hospitals worldwide, which
conduct surveillance on HAIs using standardized definitions and
established methodologies, promote implementation of evidence-
based infection control practices, and carry out applied infection
control research; to provide training and surveillance tools to in-
dividual hospitals, which can allow them to conduct outcome and
process surveillance of HAIs, measure their consequences, and
assess the impact of infection control practices6-22; and to improve
the safety and quality of health care worldwide through the
implementation of systematized programs to reduce rates of HAI,
associated mortality, excess lengths of stay (LOSs), excess costs,
antibiotic use, and bacterial resistance.23-32 In 2013, the INICC
switched to an online database platform, which is currently in use
in 300 cities in 62 countries for data collection, data analysis, and
report generation.

METHODS

Study setting and design

From January 2007-December 2012, we conducted a cohort
prospective multicenter surveillance study of device-associated



Table 1
International Nosocomial Infection Control Consortium facilities contributing data
used in this report

Details Africa America Asia Europe Overall

ICUs, type
Medical 1 5 54 9 69
Medical cardiac 0 8 21 4 33
Medical and surgical 5 64 61 21 151
Neurologic 0 0 4 2 6
Neurosurgical 0 2 21 3 26
Pediatric 2 22 24 9 57
Respiratory 1 3 17 3 24
Surgical 1 5 46 8 60
Surgical cardiothoracic 0 0 28 3 31
Trauma 0 1 7 0 8
Neonatal 3 17 12 6 38
Total ICUs, n (%) 13 (3) 127 (25) 295 (59) 68 (14) 503 (100)

Hospitals, n (%)
Academic teaching 6 (6) 24 (23) 46 (44) 29 (28) 105 (100)
Public 2 (2) 31 (37) 47 (57) 3 (4) 83 (100)
Private community 1 (1) 32 (43) 40 (53) 2 (3) 75 (100)
Total hospitals, n (%) 9 (3) 87 (33) 133 (51) 34 (13) 263 (100)

ICU, intensive care unit.
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health careeacquired infections (DA-HAIs) in 503 intensive care
units (ICUs) in 43 countries from Latin America, Asia, Africa, and
Europe currently participating in the INICC. The mean length of
participation of hospitals in the INICC program � SD is
19.5 � 17.7 months (range, 1-72 months).

The identity of all INICC patients, hospitals, cities, and countries
is confidential, in accordance with the INICC charter.

INICC’s surveillance program

The INICC has focused on surveillance and prevention of
DA-HAIs in adult ICUs, pediatric ICUs, high-risk nurseries, general
wards, and surveillance of surgical site infections (SSIs).1-5 The data
are collected using standardized protocols from the CDC’s NHSN
and definitions that include laboratory and clinical criteria.33,34

The INICC has both outcome surveillance and process surveil-
lance components. The modules of the components may be used
singly or simultaneously. However, once selected, they must be
used for a minimum of 1 calendar month.34

Within the outcome surveillance component, data are classified
into specific module protocols addressing the following: HAI rates,
excess LOS, evaluation of HAI costs, crude excess mortality,
microbiological profile, bacterial resistance, and antimicrobial use
data. Antimicrobial use, HAI cost, and SSI rates were not included in
this report.

There were 263 hospitals with previous experience in surveil-
lance of DA-HAIs who sent detailed data by patient (49%) and
aggregated data (51%) to the INICC. Detailed data by patient and
aggregated data were used to calculate DA-HAI rates. Only detailed
data by patient were used to calculate mortality and LOS.

In addition, the methodology of the INICC includes a process for
adjudication and validation of reported HAIs.34

Infection control professionals collect data on central linee
associated primary bloodstream infections (CLABSIs), catheter-
associated urinary tract infections (CAUTIs), ventilator-associated
pneumonias (VAPs), and SSIs occurring in patients hospitalized in
a specific patient care location in nearly all hospitals. For surveil-
lance of DA-HAIs, ICUs are stratified according to the patient pop-
ulation: different types of adult ICUs, pediatric ICUs, or neonatal
intensive care units (NICUs).

All NICUs are level III or level II and III units, and infection
control professionals collect data on CLABSIs and umbilical
catheter-associated primary bloodstream infections or VAPs for
each of 5 birth-weight categories (<750, 750-1,000, 1,001-1,500,
1,501-2,500, >2,500 g). Corresponding denominator data, patient
days, and specific device days are also collected.

The process surveillance component includes the following
modules: hand hygiene compliance monitoring in ICUs, central
vascular catheter care compliancemonitoring, urinary catheter care
compliance monitoring, monitoring of compliance with measures
to prevent VAP, monitoring of compliance with measures to pre-
vent SSI, and performance feedback. Data from the process sur-
veillance compliance are not included in this report.

Data analysis

Data for ICUs were not stratified by type or size of hospital. For
NICUs, device days consist of the total number of central line days,
umbilical catheter days, and ventilator days. The data for NICUs
were stratified by weight. Device days consisted of the total num-
ber of central line days, urinary catheter days, or ventilator days.
Crude excess mortality of HAI equals the crude mortality of ICU
patients with HAI minus the crude mortality of patients without
HAI. Crude excess LOS of HAI equals the crude LOS of ICU patients
with HAI minus the crude LOS of patients without HAI.
Comparisons of the percentile distributionweremade if therewere
at least 20 locations contributing to the strata. SPSS version 16.0
(SPSS Inc, Chicago, IL) and EpiInfo 6.04b (Centers for Disease Con-
trol and Prevention, Atlanta, GA) were used to conduct data anal-
ysis. Relative risk ratios, 95% confidence intervals (CIs), and P values
were determined for primary and secondary outcomes.

RESULTS

Characteristics of 503 ICUs that contributed data for this report
are shown in Table 1. For the outcome surveillance component,
DA-HAI rates, device utilization (DU) ratios, crude excess mor-
tality by specific type of DA-HAI, and bacterial resistance for
January 2007-December 2012 are summarized in Tables 2-15.
Tables 2-7 show DA-HAI rates and DU ratios by infection type
(CLABSI, CAUTI, VAP) in adult and pediatric ICUs. Tables 8-11 show
DA-HAI rates and DU ratios from the high-risk nursery component
of the INICC system for CLABSIs and VAP. The overall rate of CLABSI
per 1,000 central line days in the adult and pediatric ICUs was 4.78
(95% CI, 4.7-4.9) and 5.17 (95% CI, 4.5-5.9) in the NICUs. The overall
rate of VAP per 1,000 mechanical ventilator days was 14.7 (95% CI,
14.5-14.9) in the adult and pediatric ICUs and 9.54 (95% CI, 8.5-
10.7) in the NICUs. The overall CAUTI rate per 1,000 catheter days
was 5.30 (95% CI, 5.2-5.4) in the adult and pediatric ICUs. (Tables 2,
4, 6, 8, 10). Table 12 provides data on crude ICU mortality and
crude LOS in patients hospitalized in each type of unit during the
surveillance period, with and without DA-HAI, and crude excess
mortality and crude excess LOS of adult and pediatric patients
with CLABSI, CAUTI, and VAP and infants in NICUs with CLABSI or
VAP. Table 13 provides data on bacterial resistance of pathogens
isolated from patients with DA-HAI in adult and pediatric ICUs and
NICUs and compares these rates with the ICUs of the CDC’s NHSN.
Table 14 compares overall rates of CLABSI, CAUTI, and VAP in the
INICC’s ICUs and the ICUs of the CDC’s NHSN. Table 15 compares
the results of the 5 different biennial INICC reports published from
2006-2014.

DISCUSSION

The effectiveness of implementing an integrated infection con-
trol program focused on HAI surveillance was demonstrated
around 30 years ago as shown in the many studies conducted in the
U.S., whose results reported not only that the incidence of HAI can



Table 2
Pooled means, 95% CIs, and key percentiles of the distribution of laboratory-confirmed CLABSI rates by type of location in adult and pediatric ICUs for the device-associated
module, 2007-2012

Type of ICU No. of ICUs No. of patients No. of CLABSI CL days Pooled mean CLABSI rate 95% CI

Percentile

10% 25% 50% 75% 90%

Medical 69 84,642 1,043 225,427 4.63 4.4-4.9 0.0 0.0 2.55 7.27 18.04
Medical cardiac 33 42,054 312 89,998 3.47 3.1-3.9 0.0 0.0 1.97 3.97 8.26
Medical and surgical 151 285,654 3,990 809,754 4.93 4.8-5.1 0.0 0.86 3.31 7.90 17.01
Neurologic 6 6,060 85 13,329 6.38 5.1-7.9 NA NA NA NA NA
Neurosurgical 26 12,217 111 31,893 3.48 2.9-4.2 0.0 0.0 0.0 1.86 7.32
Pediatric 57 41,474 776 127,825 6.07 5.7-6.5 0.0 0.7 4.99 10.67 25.4
Respiratory 24 5,779 225 38,843 5.79 5.1-6.6 0.0 0.0 2.51 8.78 19.5
Surgical 60 75,041 1,214 212,885 5.70 5.4-6.0 0.0 0.0 2.41 6.81 18.02
Surgical cardiothoracic 31 31,468 87 85,554 1.02 0.8-1.3 0.0 0.0 0.0 1.10 3.2
Trauma 8 4,648 44 15,393 2.86 2.1-3.8 NA NA NA NA NA
Pooled 465 589,037 7,887 1,650,901 4.78 4.7-4.9 0.0 0.0 2.46 6.77 15.6

CI, confidence interval; CL, central line; CLABSI, central lineeassociated bloodstream infection; ICU, intensive care unit; NA, not applicable.

Table 3
Pooled means, 95% CIs, and key percentiles of the distribution of CL utilization ratios by type of location in adult and pediatric ICUs for the device-associated module,
2007-2012

Type of ICU No. of ICUs CL days Patient days Pooled mean DUR 95% CI

Percentile

10% 25% 50% 75% 90%

Medical 69 225,427 481,037 0.47 0.47-0.47 0.23 0.33 0.53 0.79 1.00
Medical cardiac 33 89,998 154,625 0.58 0.58-0.58 0.11 0.35 0.55 0.85 1.00
Medical and surgical 151 809,754 1,488,318 0.54 0.54-0.54 0.21 0.42 0.59 0.83 1.00
Neurologic 6 13,329 41,254 0.32 0.32-0.33 NA NA NA NA NA
Neurosurgical 26 31,893 76,423 0.42 0.41-0.42 0.18 0.39 0.50 0.88 1.00
Pediatric 57 127,825 254,549 0.50 0.50-0.50 0.11 0.25 0.42 0.66 0.89
Respiratory 24 38,843 70,331 0.55 0.55-0.56 0.26 0.49 0.63 0.93 1.00
Surgical 60 212,885 422,365 0.50 0.50-0.51 0.34 0.42 0.61 0.76 0.91
Surgical cardiothoracic 31 85,554 122,525 0.70 0.70-0.70 0.34 0.45 0.73 0.93 1.00
Trauma 8 15,393 25,672 0.60 0.59-0.61 NA NA NA NA NA
Pooled 465 1,650,901 3,137,099 0.53 0.53-0.53 0.21 0.38 0.56 0.81 1.00

CI, confidence interval; CL, central line; DUR, device use ratio; ICU, intensive care unit; NA, not applicable.

Table 4
Pooled means, 95% CIs, and key percentiles of the distribution of CAUTI rates by type of location in adult and pediatric ICUs for the device-associated module, 2007-2012

Type of ICU No. of ICUs No. of patients No. of CAUTIs UC days Pooled mean CAUTI rate 95% CI

Percentile

10% 25% 50% 75% 90%

Medical 69 84,642 1,530 342,724 4.46 4.2-4.7 0.00 0.00 2.07 7.19 14.00
Medical cardiac 33 42,054 506 86,410 5.86 5.4-6.4 0.00 0.00 0.64 3.35 10.96
Medical and surgical 151 285,654 4,914 921,015 5.34 5.2-5.5 0.00 1.11 3.08 7.74 14.29
Neurologic 6 6,060 583 36,463 15.99 14.7-17.3 NA NA NA NA NA
Neurosurgical 26 12,217 422 59,480 7.09 6.4-7.8 0.00 0.00 0.00 5.16 14.90
Pediatric 57 41,474 447 79,832 5.60 5.1-6.1 0.00 0.00 2.28 6.83 11.97
Respiratory 24 5,779 369 39,556 9.33 8.4-10.3 0.00 0.00 7.15 18.15 22.99
Surgical 60 75,041 1,333 283,415 4.70 4.5-5.0 0.00 0.00 2.04 5.88 11.54
Surgical cardiothoracic 31 31,468 103 79,865 1.29 1.1-1.6 0.00 0.00 0.00 0.64 4.4
Trauma 8 4,648 115 18,890 6.09 5.0-7.3 NA NA NA NA NA
Pooled 465 589,037 10,322 1,947,650 5.30 5.2-5.4 0.00 0.00 2.29 6.86 13.9

CAUTI, catheter-associated urinary tract infection; CI, confidence interval; ICU, intensive care unit; NA, not applicable; UC, urinary catheter.
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be reduced by as much as 30% but that a related reduction in health
care costs was also feasible.35 For >30 years, the CDC’s National
Nosocomial Infections Surveillance System and NHSN network has
provided benchmarking U.S. ICU data on DA-HAIs and antibiotic
resistance, which have proven invaluable for researchers36 and
served as an inspiration to the INICC program. Initially, the INICC’s
surveillance concentrated on DA-HAI surveillance in the ICU: a
health care setting with the highest DA-HAI rates inwhich patients’
safety is most seriously threatened because of their critical condi-
tion and exposure to invasive devices; however, since 2006, it also
focuses on SSI surveillance.34

The DU ratio constitutes an extrinsic risk factor for DA-HAI37 and
is also a marker for the severity of illness of patients and vis-à-vis
patients’ susceptibility to DA-HAI.37 However, our findings show
that although the rate of device use in the INICC’s ICUs is analogous
or even lower to the one reported in the ICUs of the CDC’s NHSN
system, DA-HAI rates identified in the INICC’s ICUs are higher than
the published U.S. rates (Table 14).38 Likewise, the antimicrobial
resistance rates found in the INICC’s ICUs for Staphylococcus aureus
isolates resistant to methicillin; Enterococcus faecalis resistant to
vancomycin; Klebsiella pneumoniae resistant to ceftriaxone, cefta-
zidime, imipenem, and meropenem; Pseudomonas aeruginosa
resistant to piperacillin and tazobactam, amikacin, and cefepime;
and Escherichia coli resistant to ceftriaxone, ceftazidime, imipenem,
meropenem, and ertapenem were higher than the NHSN’s rates
(Table 13).39 Nonetheless, the rates found in the INICC’s ICUs for



Table 5
Pooled means, 95% CIs, and key percentiles of the distribution of UC utilization ratios by type of location in adult and pediatric ICUs for the device-associated module,
2007-2012

Type of ICU No. of ICUs UC days Patient days Pooled mean DUR 95% CI

Percentile

10% 25% 50% 75% 90%

Medical 69 342,724 481,037 0.71 0.71-0.72 0.31 0.49 0.74 0.90 0.98
Medical cardiac 33 86,410 154,625 0.56 0.56-0.56 0.23 0.44 0.64 0.74 0.96
Medical and surgical 151 921,015 1,488,318 0.62 0.62-0.62 0.35 0.54 0.73 0.90 0.99
Neurologic 6 36,463 41,254 0.88 0.88-0.89 NA NA NA NA NA
Neurosurgical 26 59,480 76,423 0.78 0.78-0.78 0.34 0.61 0.85 0.97 1.00
Pediatric 57 79,832 254,549 0.31 0.31-0.32 0.07 0.15 0.32 0.48 0.61
Respiratory 24 39,556 70,331 0.56 0.56-0.57 0.22 0.52 0.66 0.87 0.96
Surgical 60 283,415 422,365 0.67 0.67-0.67 0.37 0.68 0.82 0.93 1.00
Surgical cardiothoracic 31 79,865 122,525 0.65 0.65-0.65 0.38 0.52 0.77 0.93 1.00
Trauma 8 18,890 25,672 0.74 0.73-0.74 NA NA NA NA NA
Pooled 465 1,947,650 3,137,099 0.62 0.62-0.62 0.24 0.47 0.72 0.90 0.99

CI, confidence interval; DUR, device use ratio; ICU, intensive care unit; NA, not applicable; UC, urinary catheter.

Table 6
Pooled means, 95% CIs, and key percentiles of the distribution of VAP rates by type of location in adult and pediatric ICUs for the device-associated module, 2007-2012

Type of ICU No. of ICUs No. of patients No. of VAP Ventilator days Pooled mean VAP rate 95% CI

Percentile

10% 25% 50% 75% 90%

Medical 69 84,642 2,794 225,750 12.4 11.9-12.8 0.00 3.24 10.16 27.9 38.52
Medical cardiac 33 42,054 519 45,276 11.5 10.5-12.5 0.00 0.00 7.39 13.68 26.72
Medical and surgical 151 285,654 8,832 536,024 16.5 16.1-16.8 0.00 5.93 12.23 24.94 39.27
Neurologic 6 6,060 193 9,674 20.0 17.2-23.0 NA NA NA NA NA
Neurosurgical 26 12,217 472 22,683 20.8 19.0-22.8 0.00 0.00 4.66 25.63 119.8
Pediatric 57 41,474 1,060 134,560 7.9 7.4-8.4 0.00 1.23 6.06 13.43 20.74
Respiratory 24 5,779 773 33,895 22.8 21.2-24.5 0.00 0.00 16.33 35.23 62.99
Surgical 60 75,041 2,156 138,034 15.6 15.0-16.3 0.00 3.47 15.19 30.43 44.16
Surgical cardiothoracic 31 31,468 410 38,414 10.7 9.7-11.8 0.00 0.00 2.03 32.84 52.41
Trauma 8 4,648 396 13,371 29.6 26.8-32.7 NA NA NA NA NA
Pooled 465 589,037 17,605 1,197,681 14.7 14.5-14.9 0.00 2.48 10.67 23.74 40.01

CI, confidence interval; ICU, intensive care unit; NA, not applicable; VAP, ventilator-associated pneumonia.

Table 7
Pooled means, 95% CIs, and key percentiles of the distribution of ventilator utilization ratios by type of location in adult and pediatric ICUs for the device-associated module,
2007-2012

Type of ICU No. of ICUs Ventilator days Patient days Pooled mean DUR 95% CI

Percentile

10% 25% 50% 75% 90%

Medical 69 225,750 481,037 0.47 0.47-0.47 0.08 0.21 0.42 0.69 0.94
Medical cardiac 33 45,276 154,625 0.29 0.29-0.30 0.05 0.14 0.32 0.43 0.51
Medical and surgical 151 536,024 1,488,318 0.36 0.36-0.36 0.14 0.27 0.45 0.62 0.80
Neurologic 6 9,674 41,254 0.23 0.23-0.24 NA NA NA NA NA
Neurosurgical 26 22,683 76,423 0.30 0.29-0.30 0.02 0.15 0.30 0.49 0.76
Pediatric 57 134,560 254,549 0.53 0.53-0.53 0.10 0.30 0.47 0.61 0.74
Respiratory 24 33,895 70,331 0.48 0.48-0.49 0.14 0.35 0.45 0.73 0.84
Surgical 60 138,034 422,365 0.33 0.33-0.33 0.05 0.13 0.34 0.52 0.71
Surgical cardiothoracic 31 38,414 122,525 0.31 0.31-0.32 0.00 0.05 0.22 0.46 0.64
Trauma 8 13,371 25,672 0.52 0.51-0.53 NA NA NA NA NA
Pooled 465 1,197,681 3,137,099 0.38 0.38-0.38 0.21 0.38 0.57 0.82 1.00

CI, confidence interval; DUR, device use ratio; ICU, intensive care unit; NA, not applicable.

Table 8
Pooled means, 95% CIs, and key percentiles of the distribution of CLABSI rates for level III neonatal ICUs for the device-associated module, 2007-2012

Birth weight category, kg No. of ICUs No. of patients No. of CLABSI Central line days Pooled mean CLABSI rate 95% CI

Percentile

10% 25% 50% 75% 90%

<0.750 17 268 7 1,744 4.01 1.6-8.3 0.0 0.0 0.0 8.3 33.3
0.750-1.000 31 1,295 60 8,493 7.06 5.4-9.1 0.0 0.0 0.0 8.9 23.0
1.001-1.500 36 2,408 65 12,435 5.23 4.0-6.7 0.0 0.0 0.0 11.3 28.5
1.501-2.500 37 5,849 67 13,923 4.81 3.7-6.1 0.0 0.0 3.8 11.6 35.9
>2.500 37 6,453 45 10,563 4.26 3.1-5.7 0.0 0.0 0.0 8.0 17.7
Pooled 38 16,273 244 47,158 5.17 4.5-5.9 0.0 0.0 0.0 9.5 25.0

CI, confidence interval; CLASBI, central lineeassociated bloodstream infection; ICU, intensive care unit.
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Acinetobacter baumannii resistance to imipenem and meropenem
are similar to the rates of the ICUs of the NHSN.39

Such higher DA-HAI rates, in comparisonwith the U.S. CDC-NHSN
report, may reflect the typical hospital situation in other countries
worldwide as a whole.40 Several reasons have been exposed to
explain this fact.41,42 Among the primary plausible causes, in some
countries, there are still no legally enforceable regulations for the
implementation of infection control programs (eg, national infection



Table 9
Pooled means, 95% CIs, and key percentiles of the distribution of CL utilization ratios for level III neonatal ICUs for the device-associated module, 2007-2012

Birth weight category, kg No. of ICUs CL days Patient days Pooled mean DUR 95% CI

Percentile

10% 25% 50% 75% 90%

<0.750 17 1,744 4,496 0.39 0.37-0.40 0.00 0.00 0.33 0.81 1.02
0.750-1.000 31 8,493 23,847 0.36 0.35-0.36 0.00 0.09 0.38 0.66 1.00
1.001-1.500 36 12,435 46,880 0.27 0.26-0.27 0.00 0.05 0.21 0.43 0.94
1.501-2.500 37 13,923 67,030 0.21 0.20-0.21 0.00 0.05 0.13 0.46 0.84
>2.500 37 10,563 59,044 0.18 0.18-0.18 0.01 0.07 0.13 0.43 0.74
Pooled 38 47,158 201,297 0.23 0.23-0.24 0.00 0.05 0.17 0.55 0.93

CI, confidence interval; CL, central line; DUR, device use ratio; ICU, intensive care unit.

Table 10
Pooled means, 95% CIs, and key percentiles of the distribution of VAP rates for level III neonatal ICUs for the device-associated module, 2007-2012

Birth weight category, kg No. of ICUs No. of patients No. of VAP Ventilator days Pooled mean VAP rate 95% CI

Percentile

10% 25% 50% 75% 90%

<0.750 17 268 10 2,057 4.86 2.3-8.9 0.0 0.0 0.0 2.1 11.1
0.750-1.000 31 1,295 56 6,398 8.75 6.6-11.4 0.0 0.0 1.2 14.6 30.0
1.001-1.500 36 2,408 47 5,523 8.51 6.3-11.3 0.0 0.0 0.0 9.5 20.9
1.501-2.500 37 5,849 74 6,915 10.70 8.4-13.4 0.0 0.0 0.0 7.2 23.1
>2.500 37 6,453 95 8,681 10.94 8.9-13.4 0.0 0.0 0.0 8.8 20.0
Pooled 38 16,273 282 29,574 9.54 8.5-10.7 0.0 0.0 0.0 9.3 19.0

CI, confidence interval; ICU, intensive care unit; VAP, ventilator-associated pneumonia.

Table 11
Pooled means, 95% CIs, and key percentiles of the distribution of ventilator utilization ratios for level III neonatal ICUs for the device-associated module, 2007-2012

Birth weight category, kg No. of ICUs Ventilator days Patient days Pooled mean DUR 95% CI

Percentile

10% 25% 50% 75% 90%

<0.750 17 2,057 4,496 0.46 0.44-0.47 0.00 0.09 0.47 0.77 1.00
0.750-1.000 31 6,398 23,847 0.27 0.26-0.27 0.00 0.08 0.22 0.49 0.90
1.001-1.500 36 5,523 46,880 0.12 0.11-0.12 0.00 0.07 0.12 0.21 0.38
1.501-2.500 37 6,915 67,030 0.10 0.10-0.11 0.00 0.03 0.10 0.23 0.48
>2.500 37 8,681 59,044 0.15 0.14-0.15 0.01 0.06 0.11 0.32 0.37
Pooled 38 29,574 201,297 0.15 0.15-0.15 0.00 0.06 0.13 0.36 0.63

CI, confidence interval; DUR, device use ratio; ICU, intensive care unit.

Table 12
Pooled means of the distribution of crude mortality, crude excess mortality, LOS, and crude excess LOS of ICU patients with and without DA-HAI in adult and pediatric ICUs
combined and infants in level III neonatal ICUs for the device-associated module, 2007-2012

ICU Patients
No. of
deaths

No. of
patients

Pooled crude
mortality, %

Pooled crude extra mortality,
%, RR (95% CI), P value LOS, total days

Pooled average
LOS, days, (95% CI)

Pooled average
extra LOS, days

Adult and pediatric patients
without DA-HAI

10,237 129,518 7.9 NA 790,579 6.10, (6.07-6.13) NA

Infants at level III neonatal ICUs
without DA-HAI

464 7,447 6.2 NA 80,080 10.75, (10.53-10.99) NA

Adult and pediatric patients
with CLABSI

301 1,209 24.9 17.0, 3.15 (2.8-3.5), .001 23,543 19.47, (18.44-20.59) 13.37

Infants at level III neonatal ICUs
with CLABSI

9 51 17.6 11.4, 2.83 (1.46-5.48), .012 1,184 23.22, (17.78-31.03) 12.46

Adult and pediatric patients
with VAP

821 3,513 23.4 15.5, 2.96 (2.7-3.2), .001 69,066 19.66, (19.04-20.31) 13.56

Infants at level III neonatal ICUs
with VAP

35 178 19.7 13.4, 3.16 (2.24-4.45), .001 6,378 35.83, (31.01-41.67) 25.08

Adult and pediatric patients
with CAUTI

160 1,202 13.3 5.4, 1.68 (1.4-1.9), .001 24,384 20.29, (19.23-21.46) 14.18

CAUTI, catheter-associated urinary tract infection; CI, confidence interval; CLABSI, central lineeassociated bloodstream infection; DA-HAI, device-associated health
careeassociated infection; LOS, length of stay; NA, not applicable; RR, relative risk; VAP, ventilator-associated pneumonia.
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control guidelines); however, if there is a legal framework, adherence
to and compliance with the guidelines can be irregular, and hospital
accreditation is notmandatory in some countries. It is especially risky
in cases with extremely low nurse-to-patient staffing ratios, which
have proved to be highly connected to high HAI rates, hospital
overcrowding, lack ofmedical supplies, and in an insufficient number
of experienced nurses or trained health care workers.41,42 Of the
hospitals that participated in this study, 29% are private institutions
that enjoy accreditation and sufficient administrative and financial
support to fund infection control programs (eg, INICC’s multidi-
mensional approach).43-53

There has recently been much progress in health care in most
countries, where new technologies have been introduced and
official regulations support infection control programs.43-53 This



Table 13
Antimicrobial resistance rates in the ICUs of the INICC Consortium and comparison of antimicrobial resistance rates (%) in the ICUs of the INICC with the U.S. NHSN

Pathogen, antimicrobial

No. of pathogenic
isolates tested at

INICC’s ICUs, pooled

Resistance
percentage at
INICC’s ICUs, %

No, of pathogenic
isolates tested at

INICC’s ICUs, pooled

Resistance
percentage at
INICC’s ICUs, %

No, of pathogenic
isolates tested at

INICC’s ICUs, pooled

Resistance
percentage at
INICC’s ICUs, %

Resistance
percentage at

CDC’s NHSN ICUs, %

(VAP) (VAP) (CAUTI) (CAUTI) (CLABSI) (CLABSI) (CLABSI)

Staphylococcus aureus
OXA 266 62.0 11 36.4 196 61.2 54.6

Enterococcus faecalis
VAN 49 6.1 91 9.9 123 12.2 9.5

Pseudomonas aeruginosa
FQs 1,132 41.9 148 49.3 264 37.5 30.5
PIP or TZP 1,903 35.8 246 37.0 525 33.5 17.4
AMK 1,233 36.2 153 43.8 290 42.8 10.0
IPM or MEM 1,925 42.8 278 33.5 472 42.4 26.1
FEP 252 59.1 31 58.1 45 51.1 26.1

Klebsiella pneumoniae
CRO or CAZ 1,023 62.6 269 68.4 514 71.2 28.8
IPM, MEM, or ETP 1,190 17.2 346 13.9 638 19.6 12.8

Acinetobacter baumannii
IPM or MEM 1,963 77.1 127 67.7 526 66.3 62.6

Escherichia coli
CRO or CAZ 504 61.5 505 63.0 305 65.9 19.0
IPM, MEM, or ETP 615 7.5 647 5.1 342 8.5 1.9
FQs 391 64.5 373 70.0 215 69.3 41.8

AMK, amikacin; CAUTI, catheter-associated urinary tract infection; CAZ, ceftazidime; CDC, Centers for Disease Control and Prevention; CLABSI, central lineeassociated
bloodstream infection; CRO, ceftriaxone; ETP, ertapenem; FEP, cefepime; FQ, fluoroquinolone (ciprofloxacin, levofloxacin, moxifloxacin, ofloxacin); ICU, intensive care unit;
INICC, International Nosocomial Infection Control Consortium; IPM, imipenem;MEM, meropenem; NHSN, National Healthcare Safety Network; OXA, oxacillin; PIP, piperacillin;
TZP, piperacillin and tazobactam; VAN, vancomycin; VAP, ventilator-associated pneumonia.

Table 14
Comparison of device-associated health careeassociated infection rates per 1,000
device days in the ICUs of the INICC (2007-2012) and the U.S. NHSN (2012)

DA-HAI per Type of ICU
INICC 2007-2012

pooled mean (95% CI)
U.S. NHSN 2012

pooled mean (95% CI)

Medical cardiac ICU
CLABSI 3.5 (3.1-3.9) 1.1 (1.0-1.1)
CAUTI 5.9 (5.4-6.4) 2.2 (2.0-2.3)
VAP 11.5 (10.5-12.5) 1.0 (0.8-1.1)

Medical and surgical ICU
CLABSI 4.9 (4.8-5.1) 0.9 (0.9-1.0)
CAUTI 5.3 (5.2-5.8) 1.2 (1.2-1.3)
VAP 16.5 (16.1-16.8) 1.1 (1.0-1.2)

Pediatric ICU
CLABSI 6.1 (5.7-6.5) 1.4 (1.3-1.6)
CAUTI 5.6 (5.1-6.1) 2.7 (2.5-3.0)
VAP 7.9 (7.4-8.4) 0.8 (0.6-0.9)

Newborn ICU (1,501-2,500 g)
CLABSI 4.8 (3.7-6.1) 0.6 (0.5-0.8)
VAP 10.7 (8.4-13.4) 0.2 (0.1-0.5)

CAUTI, catheter-associated urinary tract infection; CI, confidence interval; CLABSI,
central lineeassociated bloodstream infection; DA-HAI, device-associated health-
care-associated infection; ICU, intensive care unit; INICC, International Nosocomial
Infection Control Consortium; NHSN, National Healthcare Safety Network; VAP,
ventilator-associated pneumonia.

V.D. Rosenthal et al. / American Journal of Infection Control 42 (2014) 942-56948
new trend in health care already had a positive impact on DA-HAI
and SSI rates in several countries. There is a significant trend to-
ward the reduction of CLABSI, CAUTI, and VAP rates and bacterial
resistance in comparing the INICC’s reports from 2006, 2008, 2010,
and 2012 with this report as shown in Tables 13 and 14. However,
this trend has not yet been seen in the cases of pediatric ICUs.

According to the World Bank, countries are categorized into 4
economic strata based on 2012 gross national income per capita: low
income (�$1,035), lower middle income ($1,036-$4,085), upper
middle income ($4,086-$12,615), and high income (�$12,616).54

Within this categorization, 144 out of 209 (68%) countries are low
income and lower middle income economies (which can also be
referred to as lower income countries, low resource countries,
developing economies, or developing or emerging countries), which
represent >75% of the world population. The relation between the
HAI rates and their association to the type of hospital (public, aca-
demic, private) and the relation between HAI rates and the country’s
socioeconomic level (defined as low income, mid-low income, high
income) have been analyzed and published by the INICC.55,56 Such
studies’ findings showed that a country’s higher socioeconomic level
was correlated with a lower infection risk.55,56 The results of one
such study showed that in pediatric ICUs, lower middle income
countries had statistically significantly higher CLABSI, CAUTI, and
VAP rates than upper middle income countries (12.2 vs 5.5 CLABSIs,
5.9 vs 0.6 CAUTIs, 9.0 vs 0.5 VAPs per 1,000 device days.), and hand
hygiene compliance rates were higher in public than academic or
private hospitals (65.2% vs 54.8% [P < .001] vs 13.3% [P < .01]).56

Similarly, in NICU patients, CLABSI rates were significantly higher
in low income countries than in lower middle income countries or
upper middle income countries (37.0 vs 11.9 [P < .02] vs 17.6
[P < .05]) CLABSIs per 1,000 catheter days, respectively.55 VAP rates
in NICU patients were significantly higher in lower middle income
countries than upper middle income countries (3.8 vs 6.7 per 1,000
device days). When examined by hospital type, overall crude mor-
tality for NICU patients without DA-HAIs was significantly higher in
academic and public hospitals than in private hospitals (5.8% vs
12.5%; P < .001). In contrast, NICU patient mortality among those
with DA-HAIs was not different regardless of hospital type or the
country’s socioeconomic level.55

In order to reduce the hospitalized patients’ risk of infection,
HAI surveillance is primary and essential because it effectively
describes and addresses the importance and characteristics of
the threatening situation created by HAIs. This must be followed
by the implementation of practices aimed at HAI prevention and
control. Additionally, participation in the INICC has played a
fundamental role, not only in increasing the awareness of risks of
HAI in the INICC’s ICUs and SSI, but also in providing an exem-
plary basis for the institution of infection control practices. In
many INICC’s ICUs, the high incidence of DA-HAI has been
reduced by carrying out a multidimensional approach, including



Table 15
Comparison of device-associated health careeassociated infection rates per 1,000 device days in the ICUs of the INICC as published in the 2006, 2008, 2010, 2012, and
2014 reports

Details

INICC 2002-2005
(published in 2006)
pooled mean (95% CI)

INICC 2002-2007
(published in 2008)
pooled mean (95% CI)

INICC 2003-2008
(published in 2010)
pooled mean (95% CI)

INICC 2004-2009
(published in 2012)
pooled mean (95% CI)

INICC 2007-2012
(this report) pooled

mean (95% CI)

No. of countries 8 18 25 36 43
Participating countries Argentina, Brazil,

Colombia, India,
Mexico, Morocco,
Peru, Turkey

Argentina, Brazil, Chile,
Colombia, Costa Rica,
Cuba, India, Kosovo,
Lebanon, Macedonia,
Mexico, Morocco,
Nigeria, Peru,
Philippines, El
Salvador, Turkey,
Uruguay

Argentina, Brazil, China,
Colombia, Costa Rica,
Cuba, Greece, India,
Jordan, Kosovo,
Lebanon, Lithuania,
Macedonia, Mexico,
Morocco, Pakistan,
Panama, Peru,
Philippines, El
Salvador, Thailand,
Tunisia, Turkey,
Venezuela, Uruguay

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

Argentina, Bolivia,
Brazil, Bulgaria,
China, Colombia,
Costa Rica, Cuba,
Dominican Republic,
Ecuador, Egypt,
Greece, India, Iran,
Jordan, Kosovo,
Lebanon, Lithuania,
Macedonia,
Malaysia, Mexico,
Morocco, Pakistan,
Panama, Peru,
Philippines, Poland,
Puerto Rico,
Romania, El
Salvador, Saudi
Arabia, Serbia,
Singapore, Slovakia,
Sri Lanka, Sudan,
Thailand, Tunisia,
Turkey, United Arab
Emirates, Uruguay,
Venezuela, Vietnam

No. of ICUs 55 98 173 422 503
Medical cardiac ICU
CLABSI NA 9.9 (8.7-11.3) 8.5 (7.5-9.7) 6.2 (5.6-6.9) 3.5 (3.1-3.9)
CAUTI NA 6.4 (5.3-7.7) 4.4 (3.5-5.3) 3.7 (3.2-4.3) 5.9 (5.4-6.4)
VAP NA 20.2 (17.0-23.9) 14.9 (12.4-17.9) 10.8 (9.5-12.3) 11.5 (10.5-12.5)

Medical and surgical
ICU
CLABSI NA 8.9 (8.4-9.4) 7.4 (7.2-7.7) 6.8 (6.6-7.1) 4.9 (4.8-5.1)
CAUTI NA 6.6 (6.2-7.0) 6.1 (5.9-6.4) 7.1 (6.9-7.4) 5.3 (5.2-5.8)
VAP NA 19.8 (14.2-27.1) 14.7 (14.2-15.2) 18.4 (17.9-18.8) 16.5 (16.1-16.8)

Pediatric ICU
CLABSI NA 6.9 (5.6-8.3) 7.8 (7.1-8.5) 4.6 (3.7-5.6) 6.1 (5.7-6.5)
CAUTI NA 4.0 (2.4-6.2) 4.4 (3.6-5.4) 4.7 (4.1-5.5) 5.6 (5.1-6.1)
VAP NA 7.9 (6.0-10.1) 5.5 (4.9-6.0) 6.5 (5.9-7.1) 7.9 (7.4-8.4)

Newborn ICU (1,501-
2,500 g)
CLABSI NA 15.2 (10.3-21.5) 13.9 (12.4-15.6) 11.9 (10.2-13.9) 4.8 (3.7-6.1)
VAP NA 6.68 (3.0-12.7) 9.50 (7.9-11.3) 10.1 (7.9-12.8) 10.7 (8.4-13.4)

Overall NA
CLABSI 12.5 (11.7-13.3) 9.2 (8.8-9.7) 7.6 (7.4-7.9) 6.8 (6.7-7.0) 4.8 (4.7-4.9)
CAUTI 8.9 (8.3-9.5) 6.5 (6.1-6.9) 6.3 (6.0-6.5) 6.3 (6.2-6.5) 5.3 (5.2-5.4)
VAP 24.1 (22.8-25.5) 19.5 (18.7-20.3) 13.6 (13.3-14.0) 15.8 (15.5-16.1) 14.7 (14.5-14.9)

CAUTI, catheter-associated urinary tract infections; CI, confidence interval; CLABSI, central line-associated bloodstream infection; ICU, intensive care unit; INICC, International
Nosocomial Infection Control Consortium; NA, not applicable; VAP, ventilator-associated pneumonia.
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a bundle of infection control interventions; education; outcome
surveillance of CLABSI, VAP, CAUTI, and SSI; process surveillance
for hand hygiene, central line, ventilator, and urinary catheter
care; feedback of HAI rates; and performance feedback.23-31,43-53

Finally, control of antibiotic resistance mandates more restrictive
use of antiinfectives in addition to effective nosocomial infection
control.

During the last 4 decades, the CDC’s NHSN has been the only
source available to provide a basis for comparison of infection
rates with hospitals worldwide. Comparing the hospital rates of
the CDC in the U.S. with those of hospitals from Western Europe
and Oceania is considered valid because of their similar socio-
economic conditions. In contrast, the comparison between the
hospital rates of the CDC and those of hospitals with limited
resources (or with sufficient available resources but without
enough experience in the field of infection control) may not be
adequate. On the one hand, U.S. hospitals enjoy >50 years of
unrivaled experience in infection control and surveillance, suffi-
cient human and medical supply resources availability, and a
comprehensive legal framework backing infection control pro-
grams, including mandatory surveillance and hospital accredi-
tation policies. Such background can easily result in significantly
lower HAI rates for the CDC’s hospitals and hospitals from high
income countries in contrast with hospitals from developing
economies or with insufficient resources and experience in
infection control. Within this context, the INICC emerged
15 years ago as an alternative valid and fair benchmarking tool
for HAI rates in hospitals worldwide because of their shared
socioeconomic hospital backgrounds.

To compare a hospital’s DA-HAI rates and DU ratios with the
rates identified in this report, it is required that the hospital con-
cerned start collecting their data by applying the methods and
methodology described for the CDC’s NHSN and INICC and then
calculate infection rates and DU ratios for the DA module.
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The particular and primary application of these data is to serve
as a guide for the implementation of prevention strategies and
other quality improvement efforts locally to help reduce DA-HAI
rates at the minimum possible level.

Finally, it is to be highlighted that although DA-HAIs in our ICU
patients continue to be higher than the rates reported in NSHN
reports, representing the developed world, we have verified a sig-
nificant trend toward the reduction of DA-HAI rates in the adult
ICUs of the INICC. Therefore, it is the INICC’s main goal to continue
enhancing infection control practices worldwide by facilitating
basic and inexpensive tools and resources to tackle this problem
effectively and systematically, leading to greater and stricter
adherence to infection control programs and guidelines and a
correlated reduction in DA-HAI and its adverse effects in every
health care facility.
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Dhafer Alshehri, and Alysia Faye Giani (Ministry of Health of
Kingdom of Saudi Arabia, Riyadh, Kingdom of Saudi Arabia); Nadia
Lynette Demaisip, Elizabeth Laungayan Cortez, Analen Fabros Cab-
ato, Jerlie Mae Gonzales Celiz, Ibrahim A.M. Al-Zaydani Asiri, Yassir
Khidir Mohammed, Mohammed Abdullah Al Raey, Ali Omer Abdul
Aziz, Saeed Ali Al Darani, and Misbah Rehman Aziz (Aseer Central
Hospital Abha, Abha, Kingdom of Saudi Arabia); Roaa Hasan Basri,
Duaa Khalil Al-Awadi, and Syed Zahid Bukhari (Hera General Hos-
pital Mekkah, Mekkah, Kingdom of Saudi Arabia); Rosita Gasmin
Aromin and Evangelina Balon Ubalde (King Khalid Hospital Najran,
Najran, Kingdom of Saudi Arabia); Apsia Musa Molano, Hessa
Abdullah Al Enizy, Celia Flores Baldonado, Fatima Mohammad Al
Adwani, and Arlu Marie Casuyon Pahilanga (King Khaled Hospital
Tabuk, Tabuk, Kingdom of Saudi Arabia); Avigail M. Tan, Sonia Jo-
seph, Deepa Sasidharan Nair, Nabeela Abdullah Al-Abdullah, Grace
Sindayen, Annalyn Amor Malificio, and Diaa Abdullah Mohammed
(King Abdulaziz Specialist Hospital Taif, Taif, Kingdom of Saudi
Arabia); Hanan Mesfer Al Ghamdi, Ameurfina Curioso Silo, and
Marianina Brenda V. Valisto (Security Forces Hospital, Dammam,
Kingdom of Saudi Arabia); and Nektarios Foteinakis, Sameeh Salem
Ghazal, Mercy V. Joseph, and Ahmed Hakawi (King Fahad Medical
City, Riyadh, Kingdom of Saudi Arabia).

Kosovo

Antigona Hasani and Ismet Jusufi (American Hospital, Prishtina,
Kosovo); and Gazmend Spahija, Nehat Baftiu, and Agreta Gecaj-
Gashi (University Clinical Center of Kosovo, Public-University,
Prishtina, Kosovo).

Kuwait

Nasser Yehia Aly, Mohammad El-Dossoky Noweir, Suga Thomas
Varghese, Ruby Jose Ramapurath, Amna Mostafa Mohamed, Sneha
Mary George, Anu Kurian, and Amani Fouad Sayed (Farwaniya
Hospital, Kuwait City, Kuwait); and Mona Foda Salama, Abeer Aly
Omar, Flavie Maria Rebello, and Dennis Malungcot Narciso
(Mubarak Al Kabir, Kuwait City, Kuwait).

Lebanon

Nada Kara Zahreddine, Zeina Kanafani, Tala Kardas, Bassel
Molaeb, and Lamia Jurdi (American University of Beirut Medical
Center, Beirut, Lebanon); and Anwar Al Souheil, Mohamad Ftouni,
Hasan Ayash, and Tahsine Mahfouz (Sheikh Ragheb Harb Hospital,
Nabatieh, Lebanon).

Lithuania

Tomas Kondratas, Dovile Grinkeviciute, Rimantas Kevalas, Greta
Gailiene, and Algirdas Dagys (Lithuanian University of Health Sci-
ences, Kaunas, Lithuania).

Macedonia

Milena Petrovska and Katja Popovska (Institute for Microbiology
Med Faculty, Skopje, Macedonia); and Zaneta Bogoevska-Miteva,
Katerina Jankovska, Snezana Tufekcievska Guroska, and Tanja
Anguseva (Special Hospital for Surgical Diseases Filip Vtori, Skopje,
Macedonia).

Malaysia

Wan Nurbayah Wan Yusoff, Anis Shiham Zainal Abidin, Chin
Seng Gan, and Hasimah Zainol (University Malaya Medical Centre
Pediatric Intensive Care, Kuala Lumpur, Malaysia); Vineya Rai,
Wong Kang Kwong, Mohd Shahnaz Hasan, Sasheela Sri La Sri
Ponnampala, and Jeyaganesh Veerakumaran (University Malaya
Medical Centre Adult Intensive Care, Kuala Lumpur, Malaysia); Ojan
Assadian (Prince Court Medical Center, Kuala Lumpur, Malaysia);
and Doan Mai Phuong, Nguyen Gia Binh, Kerinjeet Kaur, Joelene
Lim, Lian-Huat Tan, Jegathesan Manikavasagam, and Yuet-Meng
Cheong (Sunway Medical Centre, Petaling Jaya, Malaysia).

Mexico

Hilario Coronado Magaña, Julio Cesar Mijangos Méndez, and
Federico Corona Jiménez (Hospital Civil De Guadalajara Fray Antonio
Alcalde, Unidad De Terapia Intensiva De Adultos, Guadalajara,
Mexico); Sergio Esparza-Ahumada, Rayo Morfin-Otero, Eduardo
Rodriguez-Noriega, Susana Gutierrez-Martinez, Hector Raul Perez-
Gomez, Gerardo León-Garnica, and Christian Mendoza-Mujica
(Hospital Civil De Guadalajara Fray Antonio Alcalde, Comite De
Infecciones, Guadalajara, Mexico); Martha Cecilia Culebro Burguet
(Hospital De Especialidades Pediatricas De Chiapas, Chiapas,



V.D. Rosenthal et al. / American Journal of Infection Control 42 (2014) 942-56 955
Mexico); Jorge Horacio Portillo-Gallo, Fernando Aguilera Almazán,
Gaspar Iglesias Miramontes, Maria del Rosario Vázquez Olivas, Alicia
Sanchez Chávez, and Yolcey Angulo Espinoza (Hospital Cima
Chihuahua, Chihuahua, Mexico); Veronica Alejandra Gaona-Flores
and Enrique Alcalá Martínez (Hospital de Infectologia, Centro Méd-
ico Nacional La Raza, Mexico DF, Mexico); Maria De Jesus Herver
(Hospital General La Villa, Mexico Df, Mexico); Lauro Armenta Gal-
legos (Hospital Gral De Sonora “Dr Ernesto Ramos Bours”, Mexico Df,
Mexico); Raúl Vizzuett Martínez, Alma Olivia Aguilar Lucio, Juan José
Rodríguez Zepeda, and Salvador Mendoza Domínguez (recently
deceased) (Hospital Regional “Lic. Adolfo Lopez Mateos” Instituto de
Seguridad de Servicios Sociales de los Trabajadores del Estado, City of
Mexico, Mexico); Martha Yolanda Martínez-Marroquín, Araceli
MartínezMartínez, MarcoMontell Garcia, Elena León Sánchez,María
Guadalupe Gómez Flores, and Verónica Tlazola Rivera (Centro
Médico “Lic. Adolfo Lopez Mateos” Instituto de Salud del Estado de
México, Toluca, Estado de Mexico, Mexico); Gabriel Arteaga Tron-
coso, Fernando Martin Guerra Infante, Iyari Morales Mendez, Mar-
cela Lopez Hurtado, and Rafael Galvan Contreras (Instituto Nacional
De Perinatologia, Mexico Df, Mexico); Maria G. Miranda Novales,
Irma Zamudio Lugo, and Claudia J. Gomez Gonzalez (Unidad Médica
de Alta Especialidad Hospital de Pediatría, Centro Médico Nacional
Siglo XXI, Instituto Mexicano del Seguro Social, Mexico DF, Mexico);
Juan Jacobo Ayala Gaytan, Mary Cruz Alemán Bocanegra, and Claudia
Elena Guajardo Lara (Hospital San Jose-TECsalud, Monterrey, Nuevo
Leon, Mexico); Alfredo Daniel Bernal Mendez, Jayro Ulises Bermejo,
German Delgadillo, andMartina Rodriguez (Clinica Hospital San Jose
De Navojoa, Navojoa, Mexico); Antonio Cerero Gudino and Miguel
Angel Altuzar Figueroa (Hospital General De Zona No. 1 Oaxaca,
Demetrio Mayoral Pardo, Oaxaca De Juarez, Mexico); Jose Alberto
Denicia Caleco, Edgar Enrique Leyva Medellin, Arturo Salamanca
Meneses, Carla Cosio Moran, Rufino Ruiz Rendon, Lucio Alberto
Aguilar Angel, Marisol Sanchez Vargas, Angel Orlando Flores Alvar-
ado, Roberto Carlos Mares Morales, and Luis Carlos Fernandez
Alvarez (Hospital General De La Zona Norte Bicentenario De La
Independencia, Puebla, Mexico); Hector Armando Rincon Leon, Karla
Reyna Navarro Fuentes, Yuri Mariela Perez Hernandez, and Gabriela
Martinez Falcon (Hospital Regional De Alta Especialidad Ciudad
Salud, Tapachula, Mexico); Angel Gonzalez Vargas, Marco A. Trujillo
Juarez, Antonio Martinez Mulia, and Paulina Alma Ulloa Camacho
(Hospital General Dr Nicolas San Juan, Toluca De Lerdo, Mexico);
Martha Y. Martinez-Marroquin, Marco Montell Garcia, Araceli Mar-
tinez Martinez, Elena Leon Sanchez, and Guadalupe Gomez Flores
(Centro Medico Lic Adolfo Lopez Mateos, Toluca, Estado De Mexico,
Mexico); and Marisela del Rocío González Martínez, Jesús Alfonso
Galindo Olmeda, Georgina Olivarez, Enrique Barbachano Rodriguez,
MaríaMagdalena Gutierrez Castillo,María Guadalupe Villa González,
Isaura Beatriz Sauceda Castañeda, and Jaime Martínez Rodriguez
(Hospital de Especialidades UMAE 71 IMSS, Torreón, México).

Mongolia

Otgon Baatar and Byambadorj Batkhuu (Central State Hospital
1, Ulaanbaatar, Mongolia).

Morocco

Kabiri Meryem and Barkat Amina (Children Hospital of Rabat,
Rabat, Morocco); and Rédouane Abouqal, Amine Ali Zeggwagh,
Tarek Dendane, Khalid Abidi, and Naoufel Madani (Ibn Sina Hos-
pital, Rabat, Morocco).

Pakistan

Syed Faisal Mahmood (Aga Khan University Medical College,
Karachi, Pakistan); Badaruddin A. Memon and Gul Hassan Bhutto
(Shah Abdul Latif University, Public Sector Hospital Khairpur Mir S
Sindh, Khairpur, Pakistan); Nadeem Paul, Azra Parveen, Aun Raza,
Amjad Mahboob, Summiya Nizamuddin, Faisal Sultan, Hammad
Nazeer, and Ashraf Ali Khan (Shaukat Khanum Meorial Cancer
Hospital and Research Center, Lahore, Pakistan); and Arifa Hafeez
(The Indus Hospital, Karachi, Pakistan).

Panama

Lydia Lara (Santo Tomas, Panama, Panama); Trudell Mapp
(Clinica Hospital San Fernando, Panama, Panama); Balkys Alvarez
(Hospital Caja Del Seguro Social, Panama, Panama); Magda Ivonne
Rojas-Bonilla (Hospital De Especialidades Pediatricas “Omar Torri-
jos Herrera”, Panama, Panama); and Elizabeth Castano and Daisy A.
De Moros (Hospital Del Nino, Panama, Panama).

Peru

Roberto Espinoza Atarama, Maria Elena Calisto Pazos, Alfredo
Paucar, Marlene Tasayco Ramos, and Jenny Jurado (Edgardo Reba-
gliati Martins, Lima, Peru); Dafne Moreno (Hospital Almanzor
Aguinaga Asenjo, Chiclayo, Peru); Marãa E. Cruz Saldarriaga (Hos-
pital Nacional Adolfo Guevara Velasco, Cusco, Peru); Eliza Ramirez
and Carlos Enrique La Hoz Vergara (Hospital Iv Essalud, Huancayo,
Peru); Walter Enrique Prudencio Leon, Luis Isidro Castillo Bravo,
Katya Fernanda Aibar Yaranga, Janet E. Pichilingue Chagray, and
Vanessa A. Marquez Mondalgo (Clinica Anglo Americana, Lima,
Peru); Socorro Torres Zegarra, Nazario Silva Astete, Francisco
Campos Guevara, and Javier Soto Pastrana (Hospital Nacional
Docente Madre Niño San Bartolomé, Lima, Peru); Walter Enrique
Prudencio Leon, Carlos F. Linares Calderon, Manuel Jesus Mayorga
Espichan, Luis Martin Santivanez Monge, and Maria V. Changano
Rodriguez (Hospital Central De La Fuerza Aerea Del Peru, Lima,
Peru); Zoila Rosa Diaz Tavera and Fernando Martin Ramirez Wong
(Hospital De Emergencias Jose Casimiro Ulloa, Lima, Peru); Selene
Manga Chavez (Hospital Nacional Cayetano Heredia De Lima, Lima,
Peru); Zoila Rosa Diaz Tavera and Fernando Martin Ramirez Wong
(Hospital Nacional Maria Auxiliadora, Lima, Peru); and Teodora
Atencio-Espinoza (Hospital Regional De Pucallpa, Pucallpa, Peru).

Philippines

Victoria D. Villanueva, Maria Teresa Blanco-Abuy, Arnefelina
S. Tamayo, Lailane D. Bergosa, Cristina Mari Jean P. Llames, Marilou
F. Trajano, Suzette A. Bunsay, and Jessica C. Amor (St Lukes Medical
Center Quezon City, Manila, Philippines); Regina Berba (Philippine
General Hospital, Manila, Philippines); Maria Carmen Sg Buenaflor
and Ever Labro (Philippine Heart Center, Manila, Philippines); and
Myrna T. Mendoza, Ofelia P. Javellana, Lilibeth G. Salvio, Rhoda Gay
Rayco, and Vanessa Bermudez (Cardinal Santos Medical Center, San
Juan, Philippines).

Poland

Andrzej Kubler, Marzena Zielinska, Magdalena Kosmider-
Zurawska, Barbara Barteczko-Grajek, Ewa Szewczyk, and Barbara
Dragan (Wroclaw University Hospital, Wroclaw, Poland); and
Malgorzata Anna Mikaszewska-Sokolewicz and Tomasz Lazowski
(1st Clinic of Anaesthesia and Intensive Care Hospital of Medical
University in Warsaw, Warsaw, Poland).

Puerto Rico

Elsie Cancel (San Jorge Children’s Hospital-Asociacion Epi-
demiologos De Puerto Rico, Guaynabo, Puerto Rico).
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Romania

Monica Sorina Licker, Liliana Alina Dragomirescu, Victor Dumi-
trascu, Dorel Sandesc, Ovidiu Bedreag, Marius Papurica, and Delia
Muntean (University of Medicine and Pharmacy “Victor Babes”
Clinical County Hospital, Timisoara, Romania).

Russia

Igor Kotkov, Vladimir Kretov, Vladimir Shalapuda, Alexander
Molkov, Sergey Puzanov, Ivan Utkin, Alexander Tchekulaev, and
Valentina Tulupova (Privolzhskiy District Medical Center, Nizhniy
Novgorod, Russia).

Serbia

Ljubica Nikolic, Goran Ristic, Jelena Eremija, Jelena Kojovic,
Dragana Lekic, and Sladjana Vasiljevic (Mother and Child Health
Care Institute Dr Vukan Cupic Medical Faculty University of Bel-
grade, Belgrade, Serbia).

Slovakia

Anna Lesnakova, Alzbeta Marcekova, and Katarina Furova
(Catholic University in Ruzomberok, Faculty of Health Central
Military Hospital Ruzomberok, Ruzomberok, Slovakia).

Sudan

MayOsmanGamarElanbya,MalikAbdoAli, andShobhanaKumari
Kadankunnel (Royal Care International Hospital, Khartoum, Sudan).

Thailand

Suwara Somabutr, Rungratchanee Pimathai, Suthinee Wanita-
nukool, Montri Luxsuwong, Namphon Supa, and Pornpheth Prasan
(Bangpakok 9 International Hospital, Bangkok, Thailand); Visanu
Thamlikitkul (Siriraj Hospital, Mahidol University, Bangkok,
Thailand); and Silom Jamulitrat, Nonglak Suwalak, and Parichart
Phainuphong (Songklanagarind Hospital, Hat Yai, Thailand).

Tunisia

Bouziri Asma, Borgi Aida, Bel Hadj Sarra, and Khaldi Ammar
(Children Hospital Bechir Hamza of Tunis, Tunis, Tunisia).

Turkey

Gunay Tuncer Ertem, Cemal Bulut, Cigdem Ataman Hatipoglu,
Fatma SebnemErdinc, andAli PekcanDemiroz (Ankara Training and
Research Hospital, Ankara, Turkey); Menekse Ozcelik, Basak Ceyda
Meco, Mehmet Oral, Necmettin Unal, and Cigdem Yildirim Guclu
(Ankara University School of Medicine Department of Medicine,
Anaesthesiology, and Intensive Care Medicine, Ankara, Turkey);
Tanıl Kendirli, Erdal _Ince, Ergin Çiftçi, Ayhan Yaman, Ça�glar Ödek,
AdemKarbuz, and Bilge Aldemir Kocabaş (Ankara University School
of Medicine, Division of Pediatric Intensive Care Unit, Ankara,
Turkey); Nilgün Altın, Salih Cesur (Etlik _Ihtisas Training and Edu-
cation Hospital, Ankara); Begum Atasay, Omer Erdeve, Hasan
Akduman, Dilek Kahvecioglu, Ufuk Cakir, Duran Yildiz, Atila Kilic,
and Saadet Arsan (Ankara University School of Medicine Depart-
ment of Neonatal Intensive Care Unit, Ankara, Turkey); Dilek Arman
(Gazi University Medical School, Ankara, Turkey); Serhat Unal,
Yasemin Gelebek, and Humeyra Zengin (Hacettepe University Hos-
pital, Ankara, Turkey); Suha Sen, Hatice Cabadak, and Ayse Erbay
(Turkiye Yuksek Ihtisas Education and Research Hospital, Ankara,
Turkey); Ata Nevzat Yalcin, Ozge Turhan, Melike Cengiz, Oguz Dur-
sun, Perihan Gunasan, Sehnaz Kaya, and Atilla Ramazanoglu
(Akdeniz University School of Medicine, Antalya, Turkey); Cemal
Ustun, Aliye Yasayacak, Hayrettin Akdeniz, and Fatma Sirmatel
(Medical Faculty of Abant Izzet Baysal University, Bolu, Turkey); Ali
MetinOtkun, Suzan Sacar, andAlper Sener (OnsekizMart University
Hospital, Canakkale, Turkey); Huseyn Turgut, Hulya Sungurtekin,
Dogaç Ugurcan, Ceyda Necan, and Cansu Yilmaz (Pamukkale Uni-
versity, Denizli, Turkey); Davut Ozdemir, Mehmet Faruk Geyik,
Nevin Ince, Ayse Danis, and Selvi Yener Erdogan (Duzce University
Training and Research Hospital, Duzce, Turkey); Nurettin Erben,
Gaye Usluer, and IIhan Ozgunes (Eskisehir Osmangazi University,
Eskisehir, Turkey); Cengiz Uzun (German Hospital, Istanbul,
Turkey); Oral Oncul, Levent Gorenek, Hakan Erdem, and Orhan
Baylan (Gulhane Military Medical Academy Haydarpasa Training
Hospital, Istanbul, Turkey); Asu Ozgultekin, Asuman Inan, and Sibel
Bolukcu (Haydarpasa Numune Training and Research Hospital,
Istanbul, Turkey); Gunes Senol (Dr Suat Seren Chest Diseases and
Chest Surgery Training Hospital, Izmir, Turkey); Halil Ozdemir,
Zeynel Gokmen, and Sonay Incesoy Ozdemir (Konya Training and
Research Hospital, Konya, Turkey); Ali Kaya, Gulden Ersoz, Necdet
Kuyucu, Sevim Karacorlu, and Zeynep Kaya (Mersin University
School of Medicine, Mersin, Turkey); Ertugrul Guclu, Gulsume Kaya,
and Oguz Karabay (Sakarya University Training and Research Hos-
pital, Sakarya, Turkey); Saban Esen, Canan Aygun, Fatma Ulger,
Ahmet Dilek, Hava Yilmaz, and Mustafa Sunbul (Ondokuz Mayis
University, Samsun, Turkey); Aynur Engin, Mehmet Bakir, and Nazif
Elaldi (Cumhuriyet University School of Medicine, Sivas, Turkey);
Iftihar Koksal (Karadeniz Technical University School of Medicine,
Trabzon, Turkey); Dincer Yildizdas and Ozden Ozgur Horoz (Balcali
Hospital, Adana, Turkey); and Ayşe Willke, Meliha Meriç Koç, and
Emel Azak (Kocaeli University, Medical Faculty, Department of
_Infectious Diseases and Clinical Microbiology, Kocaeli, Turkey).

United Arab Emirates

Naheed Elahi, Philip Annamma, and Ashraf El Houfi (Dubai
Hospital, Dubai, United Arab Emirates).

Uruguay

Maria Catalina Pirez Garcia (Centro Hospitalario Pereira Rosell
Bluar, Montevideo, Uruguay).

Venezuela

Hector Vidal, Fernando Perez, Gabriel D. Empaire, Yvis Ruiz,
Dulce Hernandez, Dayana Aponte, Evelyn Salinas, and Claudia Diaz
(Hospital De Clinicas Caracas, Caracas, Venezuela); and María
Eugenia Guzmán Siritt, Zenaida Durán Gil De Añez, Luis Montes
Bravo, Nelva Orozco, and Eugenia Mejías (Hospital Militar Dr Carlos
Arvelo, Caracas, Venezuela).

Vietnam

Nguyen Viet Hung, Nguyen Quoc Anh, Ngo Quy Chau,
Truong Anh Thu, Doan Mai Phuong, Nguyen Gia Binh, and Le
Thi Diem Tuyet (Bach Mai, Hanoi, Vietnam); Dang Thi Van
Trang, Vo Thi Hong Thoa, Nguyen Phuc Tien, and Le Thi Anh
Thu (Cho Ray Hospital, Ho Chi Minh, Vietnam); and Phan Thi
Hang, Tran Thi My Hanh, Tran Thi Thuy Hang, and Dinh
Pham Phuong Anh (Hung Vuong Hospital, Ho Chi Minh,
Vietnam).
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