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Limited resources countries

Background: We report the results of INICC surveillance study from 2013 to 2018, in 664 intensive care units
(ICUs) in 133 cities, of 45 countries, from Latin-America, Europe, Africa, Eastern-Mediterranean, Southeast-
Asia, and Western-Pacific.

Methods: Prospective data from patients hospitalized in ICUs were collected through INICC Surveillance
Online System. CDC-NHSN definitions for device-associated healthcare-associated infection (DA-HAI) were
applied.

Results: We collected data from 428,847 patients, for an aggregate of 2,815,402 bed-days, 1,468,216 central line
(CL)-days, 1,053,330 mechanical ventilator (MV)-days, 1,740,776 urinary catheter (UC)-days. We found 7,785
CL-associated bloodstream infections (CLAB), 12,085 ventilator-associated events (VAE), and 5,509 UC-associ-
ated urinary tract infections (CAUTI). Pooled DA-HAI rates were 5.91% and 9.01 DA-HAIs/1,000 bed-days. Pooled
CLAB rate was 5.30/1,000 CL-days; VAE rate was 11.47/1,000 MV-days, and CAUTI rate was 3.16/1,000 UC-days.
P aeruginosa was non-susceptible (NS) to imipenem in 52.72% of cases; to colistin in 10.38%; to ceftazidime in
50%; to ciprofloxacin in 40.28%; and to amikacin in 34.05%. Klebsiella spp was NS to imipenem in 49.16%; to cef-
tazidime in 78.01%; to ciprofloxacin in 66.26%; and to amikacin in 42.45%. coagulase-negative Staphylococci and
S aureus were NS to oxacillin in 91.44% and 56.03%, respectively. Enterococcus spp was NS to vancomycin in
42.31% of the cases.

Conclusions: DA-HAI rates and bacterial resistance are high and continuous efforts are needed to reduce

them.

© 2021 Published by Elsevier Inc. on behalf of Association for Professionals in Infection Control and

Epidemiology, Inc.

The International Nosocomial Infection Control Consortium
(INICC) is the first and biggest multinational healthcare-associated
infection (HAI) research network established in 2002 for the surveil-
lance and prevention of HAIs worldwide.' Its main goal includes the
promotion of evidence-based infection prevention practices to
reduce the incidence of HAIs and their associated mortality, bacterial
resistance, excess length of stay (LOS) and costs.”

Over forty years ago, the US Centers for Disease Control and Pre-
vention (CDC) published the first HAI rates report,® using standard-
ized methods and definitions.*”

INICC HAI rates reports have adopted CDC's definitions and
criteria,>® and obtained accurate, valid and comparative HAI rates
from hospitals worldwide. According to standard CDC/NSHN meth-
ods,>® HAI numerators and denominators are device days collected
from all patients as pooled data, without specifying each patient’s
characteristics or the number of device days related to such patient.
INICC surveillance is conducted through an online platform, the INICC
Surveillance Online System (ISOS), which includes CDC methods, and
adding the collection of specific data per patient from all patients,
both with and without HAI, as well as their particular HAI risk factors,
such as invasive devices, temperature, blood pressure, results of cul-
tures, antibiotic therapy, LOS, costs, and mortality. Data of all patients
admitted to the intensive care unit (ICU), whether infected or non-
infected, allows their matching by several characteristics, serving to
the purposes of estimating other adverse events associated to HAlIs,
such as excess LOS, mortality, cost, as well as the cost-effectiveness of
interventions. In addition, these data increase awareness among

infection prevention professionals and sensitivity to detect HAIs, thus
avoiding underreporting.'*

This is a summary of the device-associated module data of events
occurring from January 1% 2013 to December 31° 2018, and provides
data on device-associated HAI rates (DA-HAI), device utilization ratio
(DUR), bacterial resistance, LOS and mortality of patients with and
without DA-HAI in adult and pediatric ICUs, which updates compara-
tive rates previously published in 2006, 2008, 2010, 2012, 2014, 2016
and 2019.7°13

METHODS

The device-associated module data were collected using the ISOS
platform,” which applies the latest CDC/NHSN criteria and reported
methods for calculation of HAI rates and DUR ratios, and DA-HAI defi-
nitions that include laboratory and clinical criteria.>®

Definitions of HAI used during surveillance were those published by CDC
in 2008, and their subsequent updates through 2017.'

Corresponding denominator data, patient days and specific device
days were collected and validated. Detailed data by patient and
aggregated data were used to calculate central line-associated blood-
stream infections (CLAB), ventilator-associated events (VAE), and
catheter-associated urinary tract infection (CAUTI) rates, DU ratio,
microbiological profile, and bacterial resistance. LOS and mortality
were calculated.
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The INICC methods include validation of reported DA-HAIs,
through which daily data collection of invasive devices are checked,
for denominators, and the fulfillment of CDC/NHSN criteria of DA-
HAIs in each case of DA-HAI are checked for numerators.'?

Infection preventionists (IPs) collected data on DA-HAIs occurring
in all patients admitted to the ICU.

Data of adult and pediatric ICUs were stratified by ICU type.

Data analysis

SPSS 16.0 (SPSS Inc. an IBM company, Chicago, Illinois) ISOS®
(Buenos Aires, Argentina),” and Epilnfo® version 6.04b (CDC, Atlanta,
GA) were used for data analysis. Relative risk (RR) ratios, 95% confi-
dence intervals (CIs) and P-values were determined for primary and
secondary outcomes. Data for ICUs were not stratified by type or size
of hospital.

RESULTS

From January 1, 2013 to December 31, 2018, we conducted a
cohort, prospective, multicenter surveillance study of DA-HAIs in 664
ICUs in 45 countries (Argentina, Bahrain, Brazil, Bulgaria, China,
Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador, Egypt,
Greece, India, Iran, Jordan, Kingdom of Saudi Arabia, Kosovo, Kuwait,
Lebanon, Lithuania, Macedonia, Malaysia, Mexico, Mongolia,
Morocco, Nepal, Pakistan, Palestine, Panama, Papua New Guinea,
Peru, Philippines, Poland, Romania, Russia, Serbia, Singapore, Slova-
kia, Sri Lanka, Thailand, Tunisia, Turkey, United Arab Emirates, Vene-
zuela, and Vietnam) from Latin America, Africa, Europe, Eastern
Mediterranean, South East Asia, and Western Pacific WHO regions,
currently participating in INICC.

Out of all 224 hospitals, 53 (23.6%) were academic, 85 (37.9%)
were public and the remaining 87 (38.8%) were private.

Out of all 664 ICUs, 31 (4.6%) were surgical cardiothoracic; 57
(8.5%) were medical cardiac; 120 (18.0%) were medical; 201 (30.2%)
were medical surgical; 42 (6.3%) were neuro surgical; 23 (3.4%) were
neurologic; 9 (1.3%) were oncology; 73 (10.9%) were pediatric; 23
(3.4%) were respiratory, 64 (9.6%) were surgical; and 21 (3.1%) were
trauma.

The identity of patients and hospitals are kept confidential.

The length of participation of hospitals in INICC ranged from 3 to
72 months (mean, 10, SD 17.2).

Table 1 shows DA-HAI rates by infection type of adult and pediat-
ric patients with CLAB, CAUTI, and VAE.

Table 2 shows DURs from adult, and pediatric ICUs.

Table 3 provides data on crude ICU mortality and crude LOS in
adult and pediatric patients hospitalized during the surveillance
period, without DA-HAI and with CLAB, CAUTI, and VAE.

Table 4 provides data on bacterial resistance of pathogens isolated
from patients with DA-HAI in adult and pediatric ICUs.

Table 5 show bacterial resistance found in INICC ICUs compared
with US CDC NHSN ICUs.

DISCUSSION

Although device use in INICC ICUs was similar to that reported
from CDC-NHSN ICUs, DA-HAI rates were higher in the INICC ICUs. In
the INICC ICUs, the pooled central line-associated bloodstream infec-
tion rate was higher (5.30 vs 0.8 per 1,000 central line-days); the ven-
tilator-associated events rate was also higher (11.47 vs 6.96 per 1,000
ventilator-days,) as was the rate of catheter-associated urinary tract
infection (3.16 vs 0.91 per 1,000 catheter-days).'”

In the INICC network, all CLs used by patients are measured. If the
patient has 2 CLs simultaneously, both CLs are measured, and both

are computed. In consequence, in the cardiothoracic surgery unit, the
DUR of CL appears to be larger than 1, since there is a higher number
of CL-days than bed-days. This network has adopted this small modi-
fication, as it has been shown that when a patient has 2 CLs simulta-
neously rather than 1 CL, the risk of CLAB increases.'®!”

As shown in Table 3, the acquisition of 1 HAI increases mortality
approximately 2 to 3 times. However, if the patient presents 3 HAls
simultaneously, mortality increases more significantly, reaching over
63%. The length of stay is also increased 3 times when HAI is present.
Nevertheless, this investigation has not specifically analyzed whether
this prolongation of stay was before or after acquiring HAI, therefore,
it cannot be confirmed whether it is the cause or the consequence.
Other publications pairing patients for similar characteristics have
shown that HAI effectively increases both mortality and length of
stay.lg’zo

As shown in Table 5, whereas the resistance rates found in the
INICC ICUs for Acinetobacter spp to imipenem, Enterobacter spp to imi-
penem and to cefepime, Pseudomonas aeruginosa to piperacillin tazo-
bactam, to imipenem, to ceftazidime, to ciprofloxacin and to
amikacin were higher to the percentages found by CDC's NHSN.
Resistance rates found in Staphylococcus aureus to oxacillin, and
Enterococcus faecalis to vancomycin was similar in INICC and CDC
NHSN; and resistance rate found in Enterococcus faecium to vancomy-
cin was higher in CDC NHSN compared to INICC.?"

Such higher DA-HAI rates and bacterial resistance in INICC data,
compared to the US CDC’s NHSN report, may be representative of the
burden of DA-HAIs in other countries, particularly in resource-limited
ones. There are different underlying reasons that can explain this
adverse situation,>>*> such as lower rates of compliance with the
guidelines, low nurse-to-patient staffing ratios, over-crowding in
ICUs, insufficient medical supplies, outdated technology, and lack of
trained and experienced healthcare workers.?>?>

In addition, HAI rates have also been connected to the type of hos-
pital ownership (Public, Academic, and Private), and the country
socioeconomic level.>**> Moreover, it has been reported in the litera-
ture that there is a correlation between a lower infection risk and a
higher country socio-economic level.>***

Benchmarks have long played a key role in aiding researchers to
have standardized, comparable surveillance measures, and so bench-
marking US CDC NHSN ICU data on DA-HAIs with international data
has served as a fundamental tool for prevention of HAIs worldwide.”
The INICC started conducting prospective, standardized HAI surveil-
lance in 1998,"? and was inspired in the former National Nosocomial
Infections Surveillance (NNIS) system,® and thereafter, in the United
States. CDC’s NHSN reporting methods to provide unbiased, reliable,
and comparable benchmarking data.'>!

The similar socio-economic condition of the participating hospi-
tals from Africa, Latin America, Eastern Mediterranean, Europe,
South East Asia, and Western Pacific allows for an adequate compar-
ison and benchmarking tool for HAI rates with analogous socio-eco-
nomic situations. In those hospitals with limited-resources or
insufficient availability of experienced IPs, the comparison with US
CDC-NHSN'’s ICUs may not be valid. °"!'' Through the publication of
the different INICC reports since 2006,”'> we have observed that,
despite INICC ICUs have higher DA-HAI rates in comparison with US
CDC-NHSN'’s ICUs, there has been a trend towards their reduction
through the implementation of the INICC Multidimensional
Approach (IMA) and the INICC Surveillance Online System (ISOS),
which includes: bundles of DA-HAI prevention practice interven-
tions; education; outcome surveillance of CLAB, VAE, CAUTI and SSI
rates, process surveillance for hand hygiene practice, insertion and
maintenance of central and peripheral lines, and mechanical ventila-
tor, urinary catheter and surgical site care; and feedback on DA-HAI
rates and performance.?®4?
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Table 1

Pooled means, 95% confidence intervals of the distribution of central line-associated BSI rates, ventilator-associated event rates, and urinary catheter-associated UTI rates, by type of

location, in adult and pediatric intensive care units, DA module, 2013-2018

Central line-associated BSI rate

Type of ICU N° of ICUs No of patients No of CLABs Central line days Pooled mean 95% CI
Surgical cardiothoracic 31 17,667 132 62,265 2.12 1.77 2.51
Medical cardiac 57 30,773 120 45,656 2,63 217 3.14
Medical 120 34,660 790 120,049 6.58 6.13 7.05
Medical/Surgical 201 251,361 4,140 929,319 445 4.32 4.59
Neuro surgical 42 10,603 102 34,390 297 241 3.60
Neurologic 23 13,989 157 17,529 8.96 7.61 10.47
Oncology 9 1,999 61 6,835 8.92 6.82 11.46
Pediatric 73 38,899 1,716 153,084 11.21 10.69 11.75
Respiratory 23 2,980 55 19,501 2.82 2.12 3.67
Surgical 64 24,870 437 74,614 5.86 532 6.43
Trauma 21 1,046 75 4974 15.08 11.86 18.90
Pooled ICUs 664 372,588 7,785 1,468,216 530 5.18 542
Ventilator-associated events rate
Type of ICU N° of ICUs No ofpatients No. of VAEs Ventilatordays Pooled mean 95% Cl
Surgical cardiothoracic 31 17,667 180 23,948 7.52 6.45 8.69
Medical cardiac 57 30,773 237 22,407 10.58 9.27 12.01
Medical 120 34,660 1,036 85,257 12.15 11.42 12.91
Medical/Surgical 201 251,361 7,524 676,116 11.13 10.88 11.38
Neuro surgical 42 10,603 296 25,001 11.84 10.53 13.27
Neurologic 23 13,989 189 17,472 10.82 9.33 1247
Oncology 9 1,999 25 4,076 6.13 3.96 9.05
Pediatric 73 38,899 1,959 125,502 15.61 14.93 16.32
Respiratory 23 2,980 126 16,372 7.70 6.41 9.16
Surgical 64 24,870 380 52,518 7.24 6.52 8.00
Trauma 21 1,046 133 4,661 28.53 23.89 33.82
Pooled ICUs 664 372,588 12,085 1,053,330 1147 11.27 11.68
Urinary catheter-associated UTI rate
Type of ICU N° of ICUs No ofpatients No. of CAUTIs Urinary catheter days Pooledmean 95% CI
Surgical cardiothoracic 31 17,667 75 44312 1.69 133 2.12
Medical cardiac 57 30,773 153 42,653 3.59 3.04 4.20
Medical 120 34,660 542 147,914 3.66 3.36 3.98
Medical/Surgical 201 251,361 3,507 1,182,771 297 2.86 3.06
Neuro Surgical 42 10,603 284 62,131 4.57 4.05 5.13
Neurologic 23 13,989 171 36,043 4.74 4.06 5.51
Oncology 9 1,999 21 8,928 235 1.45 3.59
Pediatric 73 38,899 360 87,359 412 3.70 4.56
Respiratory 23 2,980 108 23,362 4.62 3.79 5.58
Surgical 64 24,870 253 97,110 2,61 229 294
Trauma 21 1,046 35 8,193 427 2.97 5.94
Pooled ICUs 664 372,588 5,509 1,740,776 3.16 3.08 3.24

BSI, bloodstream infection; CAUTI, catheter-associated urinary tract infection; CI, confidence interval; CL, central line; CLAB, central-line associated bloodstream infection; DA,
device-associated; ICU, intensive care unit; NICU, Neonatal intensive care unit; VAE, ventilator-associated event.

INICC’s main objective is to tackle the HAI burden effectively and
systematically worldwide by facilitating education, training, and
basic and cost-effective tools and resources.'

Study limitations

Firstly, the purpose of this report is to obtain updated data on epi-
demiology of HAls in worldwide. However, it does not provide
insights regarding the impact of INICC interventions, such as the
implementation of IMA and ISOS."? The impact of the adoption of
such resources is published in prospective, interventional studies at
hospitals that have participated in INICC during a considerable
amount of years.”®*> Another factor that prevents determining INICC
involvement in the effectiveness in reducing HAIs and bacterial resis-
tance is that hospitals are added to this network on a daily basis, and
these hospitals have no previous experience in surveillance and

prevention of HAIs, and consequently, their HAIs rates and bacterial
resistance frequently are extremely high when they join this net-
work. This is a cohort study, and therefore, new hospitals with the
aforementioned characteristics have been added weekly over the last
20 years.

Furthermore, this study is not representative of all hospitals in the
world, nor of all hospitals in a given country or continent, as it is a
surveillance system to which hospitals that wish to participate join
voluntarily. It is likely that the hospitals that decide to participate are
those that have a better quality program, and surveillance and pre-
vention of HAIs. Therefore, it is also likely that the rates of HAI and
antimicrobial resistance of bacteria shown in this study are lower
than the actual rates found worldwide.

Moreover, considering that the quality of microbiology laborato-
ries depends on the resources of each institution, it is likely that the
data does not have a homogeneous quality.
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Table 2
Pooled means, 95% confidence intervals of the distribution of central line utilization ratios, ventilator utilization ratios, and of urinary catheter utilization ratios, by type of location,
in adult and pediatric intensive care units, DA module, 2013-2018

Central line utilization ratio

Type of ICU N° of ICUs Patient days Central line days Pooled mean 95% Cl

Surgical cardiothoracic 31 61,513 62,265 1.012 1.000 1.020
Medical cardiac 57 145,134 45,656 0.315 0.311 0317
Medical 120 214,869 120,049 0.559 0.555 0.561
Medical/Surgical 201 1,768,918 929,319 0.525 0.524 0.526
Neuro surgical 42 107,282 3,439 0.032 0.030 0.033
Neurologic 23 88,772 17,529 0.197 0.194 0.200
Oncology 9 10,233 6,835 0.668 0.652 0.684
Pediatric 73 265,054 153,084 0.578 0.574 0.580
Respiratory 23 26,427 19,501 0.738 0.727 0.748
Surgical 64 116,934 74,614 0.638 0.633 0.642
Trauma 21 10,266 4,974 0.485 0.471 0.498
Pooled ICUs 664 2,815,402 1,437,265 0.511 0.519 0.523

Ventilator utilization ratio

Type of ICU N° of ICUs Patient days Ventilator days Pooled mean 95% Cl

Surgical cardiothoracic 31 61,513 23,948 0.389 0.384 0.394
Medical cardiac 57 145,134 22,407 0.154 0.152 0.156
Medical 120 214,869 85,257 0.397 0.394 0.399
Medical/Surgical 201 1,768,918 676,116 0.382 0.381 0.383
Neuro surgical 42 107,282 25,001 0.233 0.230 0.235
Neurologic 23 88,772 17,472 0.197 0.193 0.199
Oncology 9 10,233 4,076 0.398 0.386 0.410
Pediatric 73 265,054 125,502 0.473 0.470 0.476
Respiratory 23 26,427 16,372 0.620 0.610 0.629
Surgical 64 116,934 52,518 0.449 0.445 0.453
Trauma 21 10,266 4,661 0.454 0.441 0.467
Pooled ICUs 664 2,815,402 1,053,330 0374 0.372 0.376

Urinary catheter utilization ratio

Type of ICU N° of ICUs Patient days Urinary catheter days Pooled mean 95% Cl
Surgical cardiothoracic 31 61,513 44,312 0.720 0.713 0.727
Medical cardiac 57 145,134 42,653 0.294 0.291 0.296
Medical 120 214,869 147,914 0.688 0.684 0.691
Medical/Surgical 201 1,768,918 1,182,771 0.669 0.665 0.673
Neuro surgical 42 107,282 62,131 0.579 0.574 0.583
Neurologic 23 88,772 36,043 0.406 0.401 0.410
Oncology 9 10,233 8,928 0.872 0.854 0.890
Pediatric 73 265,054 87,359 0.330 0.327 0.331
Respiratory 23 26,427 23,362 0.884 0.872 0.895
Surgical 64 116,934 9,711 0.083 0.081 0.084
Trauma 21 10,266 8,193 0.798 0.780 0.815
Pooled ICUs 664 2,815,402 1,653,377 0.587 0.581 0.592

(I, confidence interval; ICU, intensive care unit.

Table 3
Pooled means of the distribution of crude mortality and length of stay of intensive care unit patients with device-associated health care-associated infections in adult and pediatric
intensive care units combined, DA module, 2013-2018

No. ofPatients,n  No. ofDeaths,n  Pooled crudeMortality, % (95% CI) ~ LOS,Total Days,n  Pooled crudeAverage LOS, days, (95% CI)

Patients without DA-HAI 172,916 29,608 17.12 % (16.93-17.32) 1,395,908 8.07 (8.01-8.10)

Patients with CAUTI 1,844 556 30.15 % (27.70-32.77) 39,061 21.18(20.97-21.39)
Patients with VAE 5,432 2,299 42.32 % (40.61-44.09) 117,355 21.60(21.48-21.72)
Patients with CLAB 2,595 1,251 48.21 % (45.57-50.96) 53,493 20.61(20.44-20.78)
Patients with VAE + CAUTI 628 271 43.15%(38.17-48.61) 23,054 36.71(36.23-37.18)
Patients with CLAB + CAUTI 361 170 47.09 % (40.28-54.73) 12,976 35.94 (35.32-36.56)
Patients with CLAB + VAE 1042 528 50.67 % (46.44-55.18) 31,925 30.64 (30.30-30.96)
Patients with CLAB + VAE + CAUTI 413 262 63.44 % (55.99-71.60) 19,994 48.41 (47.74-49.08)

CAUTI, catheter-associated urinary tract infection; CI, confidence interval; CLAB, central line-associated bloodstream infection; DA, device-associated; DA-HAI, device-associated
healthcare-associated infection; LOS, length of stay; RR, relative risk; VAE, ventilator-associated event.

Finally, as mentioned in the discussion, in order to accurately pairing is not present in this report. For this reason, attributable extra
determine the attributable extra mortality and extra length of due mortality and length of stay are instead referred to as ‘crude extra
HAIs, patients with similar characteristics should be paired, and this stay’ and ‘crude extra mortality.
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Table 4

Percentage of pathogens reported from adult and pediatric healthcare-associated infections in intensive care units of acute-care hospitals, that tested non-susceptible to selected

antimicrobial agents, 2013-2018

Pathogen No. of tested, n Non Susceptible to Selected Antimicrobial Agents, (%)

TZP IPM CST CRO CAZ FEP CIP AMK OXA VAN
Acinetobacter spp 3,814 93.45 91.54 3.27 97.08 93.17 94.25 93.54 83.06 - -
Burkholderia cepacia 110 91.67 88.46 80.95 88.89 19.30 7143 76.92 86.67 - -
Citrobacter freundii 99 36.07 17.65 14.29 70.00 56.86 40.38 50.00 26.09 - -
Enterobacter spp 600 35.64 20.54 12.17 39.69 53.03 31.73 24.10 17.72 - -
Escherichia coli 1,477 42.86 17.36 6.38 73.81 68.29 65.78 61.54 16.67 - -
Klebsiella spp 3,286 64.62 49.16 13.68 7417 78.01 76.48 66.26 45.25 - -
Proteus spp 330 16.05 17.39 79.59 43.24 45.60 46.05 48.68 22.22 - -
Pseudomonas aeruginosa 2,556 49.13 52.72 10.38 90.86 50.00 51.27 40.28 34.05 - -
Serratia spp 264 30.33 24.11 91.18 38.46 38.89 4141 22.39 16.47 - -
Stenotrophomonas maltophilia 332 65.63 91.84 36.67 100.00 56.76 7727 42.31 67.31
coagulase-negative Staphylococci 723 - - - 80.36 70.00 73.33 75.60 36.26 91.44 1.50
Staphylococcus aureus 1,199 - - - 69.17 62.16 60.00 48.47 40.16 56.03 3.55
Enteroccocus spp 194 63.16 - - - - - 87.23 84.09 100.00 42.31
Enterococcus faecalis 288 50.00 - - - - - 61.31 50.00 100.00 8.59
Enterococcus faecium 195 100.00 - - - - - 86.76 66.67 100.00 29.20

AMK, amikacin; CAZ, ceftazidime; CIP, ciprofloxacin; CRO, ceftriaxone; CST, colistin; FEP, cefepime; IPM, imipenem; OXA, oxacillin; NS, non susceptible; TZP, piperacillin-tazobac-

tam; VAN, vancomycin.

Table 5

Benchmark INICC data vs US CDC NHSN data, of percentage of pathogens reported from adult and pediatric healthcare-associated infections in intensive care units of acute-care hos-

pitals, that tested non-susceptible to selected antimicrobial agents

Pathogen Antimicrobial INICC, 2013-2018, NS (%) CDC NHSN, 2015-2017, NS (%)
Acinetobacter spp IPM 91.54 432
Enterobacter spp IPM 20.54 6.2
FEP 31.73 114
Pseudomonas aeruginosa TZP 49.13 15.0
IPM 52.72 20.7
CAZ 50.00 20.3
cIp 40.28 26.2
AMK 34.05 144
Staphylococcus aureus OXA 56.03 484
Enterococcus faecalis VAN 8.59 7.2
Enterococcus faecium VAN 29.20 82.1

AMK, amikacin; CAZ, ceftazidime; CIP, ciprofloxacin; FEP, cefepime; IPM, imipenem; NS, non susceptible; OXA, oxacillin; TZP, piperacillin-tazobactam; VAN, vancomycin.
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