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Background: To analyze the impact of the International Nosocomial Infection Control Consortium (INICC)
Multidimensional Approach (IMA) and use of INICC Surveillance Online System (ISOS) on ventilator-
associated pneumonia (VAP) rates in Saudi Arabia from September 2013 to February 2017.

Methods: A multicenter, prospective, before-after surveillance study on 14,961 patients in 37 intensive
care units (ICUs) of 22 hospitals. During baseline, we performed outcome surveillance of VAP applying
the definitions of the CDC/NHSN. During intervention, we implemented the IMA and the ISOS, which
included: (1) a bundle of infection prevention practice interventions, (2) education, (3) outcome surveil-
lance, (4) process surveillance, (5) feedback on VAP rates and consequences and (6) performance feedback
of process surveillance. Bivariate and multivariate regression analyses were performed using generalized
linear mixed models to estimate the effect of intervention.

Results: The baseline rate of 7.84 VAPs per 1000 mechanical-ventilator (MV)-days—with 20,927 MV-days
and 164 VAPs—, was reduced to 4.74 VAPs per 1000 MV-days—with 118,929 MV-days and 771 VAPs—,
accounting for a 39% rate reduction (IDR 0.61; 95% CI 0.5-0.7; P 0.001).

Conclusions: Implementing the IMA was associated with significant reductions in VAP rates in ICUs of

Saudi Arabia.

© 2018 The Authors. Published by Elsevier Limited on behalf of King Saud Bin Abdulaziz University
for Health Sciences. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Ventilator-associated pneumonia (VAP) is among the most seri-
ous device-associated infections (DAI) in the intensive care unit
(ICU) setting [1,2]. According to studies from developed [3]| and
limited-resource countries [1,4], the most important clinical con-
sequences attributable to VAP are increased mortality rates [4],
significant morbidity [5], and increased length of stay (LOS) [4] and
healthcare costs, as reported in developed [3] and limited-resource
countries [4,6,7]. The burden posed by VAP has not been systemati-
cally analyzed in limited-resource countries [1]. Although hospitals
in limited-resource countries do implement basic infection control
programs, compliance with infection control practices is variable
[1]. As reported by the International Nosocomial Infection Control
Consortium (INICC) in pooled studies [8-13], and as shown in par-
ticular studies from Saudi Arabia, VAP rates are from 3 to 5 times
higher than in Western countries [14,15].

In Western countries, it was shown the incidence of VAP can be
reduced by more than 30% through basic but effective measures
[1,16], such as those described in the bundle for VAP prevention
developed by the Institute for Healthcare Improvement (IHI) [17]:
(1) elevation of the head of the bed between 30-45 degrees; (2)
daily sedative interruption and daily assessment of readiness to
extubate; (3) peptic ulcer disease prophylaxis; (4) deep venous
thrombosis prophylaxis; and (5) daily oral care with chlorhexidine.

Founded in Argentina in 1998, the INICC the was the first
multinational research network established to control and reduce
healthcare-associated infections (HAIs) at international level
through systematic surveillance with standardized definitions
of CDC/NHSN [18], promote evidence-based infection control
practices, and perform research to reduce HAI rates, associated
mortality, excess LOS, costs and bacterial resistance [19].

We implemented the INICC Multidimensional Approach (IMA)
for the reduction of VAP rates, which included: (1) a bundle of
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