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S U M M A R Y

Objective: To evaluate the impact of the International Nosocomial Infection Control Consortium (INICC)

multidimensional infection control approach on central line-associated bloodstream infection (CLABSI)

rates in eight cities of India.

Methods: This was a prospective, before-and-after cohort study of 35 650 patients hospitalized in 16

adult intensive care units of 11 hospitals. During the baseline period, outcome surveillance of CLABSI was

performed, applying the definitions of the CDC/NHSN (US Centers for Disease Control and Prevention/

National Healthcare Safety Network). During the intervention, the INICC approach was implemented,

which included a bundle of interventions, education, outcome surveillance, process surveillance,

feedback on CLABSI rates and consequences, and performance feedback. Random effects Poisson

regression was used for clustering of CLABSI rates across time periods.

Results: During the baseline period, 9472 central line (CL)-days and 61 CLABSIs were recorded; during

the intervention period, 80 898 CL-days and 404 CLABSIs were recorded. The baseline rate was 6.4

CLABSIs per 1000 CL-days, which was reduced to 3.9 CLABSIs per 1000 CL-days in the second year and

maintained for 36 months of follow-up, accounting for a 53% CLABSI rate reduction (incidence rate ratio

0.47, 95% confidence interval 0.31–0.70; p = 0.0001).

Conclusions: Implementing the six components of the INICC approach simultaneously was associated

with a significant reduction in the CLABSI rate in India, which remained stable during 36 months of

follow-up.
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1. Introduction

Central line-associated bloodstream infections (CLABSIs) are
responsible for increased lengths of hospital stay and increased
attributable mortality in high-income countries1 and in limited-
resource countries,2 including India.3 CLABSIs are also responsible
for increased health care costs, as reported in studies from high-
income countries1 and from some limited-resource countries in
Latin America;2,4 however, no data on costs of CLABSIs are
available from India.

The incidence of CLABSI is many times underestimated in
limited-resource countries, as basic infection control programs are
not systematically implemented.5 Device-associated healthcare-
acquired infection (DA-HAI) rates in the intensive care units (ICUs)
of limited-resource countries are three to five times higher than in
high-income countries, as reported by the International Nosoco-
mial Infection Control Consortium (INICC) in pooled studies,5 and
particularly in India.3

In developing countries, the socioeconomic level of the country
has an impact on DA-HAI rates in the pediatric6 and neonatal7 ICU
settings. However, far too little attention has been paid to this, as
only two studies addressing this issue have been published. The
results of one of the studies showed that lower-middle-income
countries had higher CLABSI rates than upper-middle-income
countries in pediatric ICUs (12.2 vs. 5.5 per 1000 central line (CL)-
days).6 Similarly, in the other study, CLABSI rates were significantly
higher in neonatal ICU patients from low-income countries than in
those from lower-middle-income countries or upper-middle-
income countries (37.0 vs. 11.9 (p < 0.02), and vs. 17.6
(p < 0.05) CLABSIs per 1000 catheter-days, respectively).7 Unfor-
tunately, no studies from developing countries that have analyzed
this issue in adult ICUs (AICUs) are available.

In developed countries, it has been demonstrated that
surveillance is fundamental to the prevention of CLABSIs, which
can be reduced by more than 30%.8 Implementing infection control
bundles, including the five interventions (1) hand hygiene, (2) skin
antisepsis with chlorhexidine, (3) maximal barriers, (4) insertion
into the subclavian vein, and (5) timely CL removal, has been
associated with a reduction in the incidence density of CLABSI in
developed countries.9

The present study was designed to determine the effect of a
multidimensional program for CLABSI prevention in 16 AICUs of
11 hospitals, in eight cities of India. Our program was imple-
mented from September 2004 to February 2012 and included
six simultaneous interventions: (1) practice bundle, (2) educa-
tion, (3) outcome surveillance, (4) process surveillance, (5)
feedback of CLABSI rates, and (6) performance feedback on
infection control practices. The design of the INICC multidimen-
sional approach follows the basic recommendations published in
the guidelines of the Society for Health Care Epidemiology of

America (SHEA) and the Infectious Diseases Society of America
(IDSA) in 2008.10

So far there has been no systematic research on the effect of
such an approach in India, the second most populous country in the
world, with a population of around 1 300 000 000 people. This
provided sufficient ethical and theoretical justification for
conducting this particular study, and through its publication,
increase and spread awareness of this public health burden in
India.11

2. Methods

2.1. Background on INICC

Founded in Argentina in 1998, the INICC was the first
multinational research network established to control and reduce
HAIs at the international level through the analysis of data
collected on a voluntary basis by a pool of hospitals worldwide.12

The goals of the INICC include the development of a dynamic global
hospital network that applies systematic surveillance of HAIs with
standardized definitions and methodologies, the promotion of
evidence-based infection control practices, and the performance of
applied infection control research to reduce rates of HAIs, the
associated mortality, excess lengths of hospital stay, costs, and
bacterial resistance.13

2.2. Setting and study design

The study was conducted in 16 AICUs in 11 hospitals, all members
of the INICC, in eight cities of India. Each hospital had been actively
participating in the INICC surveillance program for a minimum of
6 months,withan infection control team (ICT)comprisedof infection
control professionals (ICPs) and a medical doctor with a formal
education and background in internal medicine, critical care,
infectious diseases, and/or hospital epidemiology.

This prospective, before-and-after study was performed over
two time-periods: the baseline period and the intervention period.
The institutional review board at each hospital approved the study
protocol (Figure 1).

2.3. Baseline period

The baseline period included only the performance of outcome
surveillance and process surveillance. The length of the baseline
period was 3 months for the following three reasons: (1) This is the
time needed to conduct the following activities at INICC
headquarters in Argentina on a monthly basis: receiving those
case report forms (CRF) completed at all participating ICUs from
India; conducting a validation process of filled CRFs; sending
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Figure 1. Central line-associated blood stream infection rates by period.
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