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ORIGINAL ARTICLE

Randomized Controlled Trial and Meta-analysis

of Oral Decontamination with 2% Chlorhexidine Solution
for the Prevention of Ventilator-Associated Pneumonia

Hutsaya Tantipong, MD; Chantana Morkchareconpong, MD; Songyod Jaiyindee, MD; Visanu Thamlikitkul, MD

onjective.  To determine the effectiveness of oral decontamination with 2% chlorhexidine solution for the prevention of ventilator-

associated pneumonia (VAP}).

pEstGN.  Randomized controlled trial and meta-analysis.

SETTING. A tertiary care universily hospital in Bangkok, Thailand.

parrictrants.  Adult patients who received mechanical ventilation and who were hospitalized in intensive carce units and general medical

ards.
METHODS,  The patients were randomized to receive oral decontamination with 2% chlorhexidine solution or normal saline solution 4
times per day until their endotracheal tubes were removed. The outcome measures were the development of VAP and oropharyngeal
colonization with gram-negative bacilli. Meta-analysis was performed by combining the results of the present study with those from another
randomized controlled trial that also used a 2% chlorhexidine formulation for oral decontamination.

resuLts,  The characteristics of the patients in the chlorhexidine group (n = 102) and the normal saline group (n = 105) were not
significantly different. The incidence of VAP in the chlorhexidine group was
was 11.4% {12 of 103) (P = .08). The rate of VAP in the chlorhexidine group was 7 episodes per 1,000 ventilator-days, and the rate in
the normal saline group was 21 episodes per 1,000 ventilator-days (P = .04 ). Lrritation of the oral mucosa was observed in 10 (9,87
the patients in the chlorhexidine group and in 1 (0.9%) of the patients in the normal saline group (P = .001), Oropharyngeal colonization
with gram-negative bacilli was cither reduced or delayed in the chlorhexidine group. Overall mortality of the patients did not differ
significantly between the groups. Meta-analysis of 2 randomized controlled trials revealed an overall relative risk of VAP for patients in

1.9% (5 of 102}, and the incidence in the normal saline group

I ol

the chlorhexidine group of 0.53 (95% confidence interval, 0.31-0.90; P = .02},

CONCLUSION.
receive mechanical ventilation.

Oral decontamination with 2% chlorhexidine solution is an effective and safe method for preventing VAP in patients who

Infect Conirol Hosp Epidemiol 2008, 29:131-136

Nosocomial pneumonia among patients receiving mechanical
ventilation, also called ventilator-associated pneumonia
(VAP), is an important nosocomial infection worldwide,
which leads to increases in length of hospital stay, healthcare
costs, and mortality.”” The rate of VAP in Siriraj Hospital
(Bangkok, Thailand) was 14 episodes per 1,000 ventilator-
days, and 90% of the causative agents were gram-negative
bacilli.” An episode of VAP in Siriraj Hospital increased the
length of a patient’s hospital stay by a mean of 13.2 days,
increased the cost of antimicrobial therapy by a mean of $400,

and contributed to a 20% increase in mortality.” Oral and
dental colonization with pathogens in patients who received
mechanical ventilation is associated with the development of
VAP®" Therefore, oral decontamination with antibiotics and/

or antiseptics has been attempted for the prevention of pneu-
monia in these patients.

A meta-analysis of good-quality randomized controlled tri-
als*'" of oral decontamination with antibiotics for the pre-
vention of pneumonia in patients who received mechanical
ventilation revealed that topical antibiotic therapy was not
an effective method of preventing VAP. Randomized con-
trolled trials of oral decontamination showed that topical use
of 0.129% or 0.2% chlorhexidine solution was effective for
preventing pneumonia in patients who underwent cardio-
thoracic surgery.” " The Centers for Disease Control and Pre-
vention guideline for the prevention of healthcare-associated
pneumonia published in 2004 made no recommendation on

routine oral decontamination with chlorhexidine solution for
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the prevention of healthcare-associated pneumonia in criti-
cally ill patients and other patients who received mechanical
ventilation and were at high risk for pneumonia,'®

In 2006, we initiated a randomized controlled trial to de-
termine the effectiveness and safety of using a higher con-
centration of chlorhexidine in solutions used for oral decon-
tamination to prevent VAP However, 3 meta-analyses
published in 2007 revealed that oral decontamination with
chlorhexidine solution reduced pneumonia in patients who
received mechanical ventilation."*' These meta-analyses in-
cluded a randomized controlled trial published in 2006 that
used 2% chlorhexidine solution for oral decontamination.
They found that 2% chlorhexidine oral decontamination was
marginally effective for the prevention of pneumonia in pa-
tient who received mechanical ventilation, with a relative risk
(RR} of 0.58 (95% confidence interval [C1), 0.31-1.09).
Hence, we also performed a meta-analysis that included only
the randomized controlled trials that evaluated oral decon-

TABLE 1.

FEBRUARY 2008, vOL. 20, N, 2

tamination with 2% chlorhexidine to prevent pneumonia in
patients who received mechanical ventilation,

METHODS
Randomized Controlled Trial

The study was approved by the Ethics Committee on Human
Research, Faculty of Medicine Siriraj Hospital. The study
was conducted from January 2006 through March 2007 at
Siriraj Hospital, which is a 2,300-bed, tertiary care university
hospital.

Eligible patients were adults aged 18 years or older who
were hospitalized in intensive care units {a total of 36 beds)
or general medical wards (a total of 240 beds) at Siriraj Hos-
pital and who received mechanical ventilation. Patients who
had pneumonia at enrollment or who had a chlorhexidine
allergy were excluded. Fach eligible patient was randomized
to the chlorhexidine group or the normal saline group by

Demographic and Clinical Characteristics of 207 Study Patients

Who Received Mechanical Ventilation and Oral Decontamination

Characteristic

Chlorhexidine

Normal saline

group
(n = 105) p

group
{n = 102)

Age, mean = 8D, vears
Sex
Male
Female
Ward
Surgical ICU
General medical ward
Medical ICU
Underlying discase
Yes
No
Reason for endotracheal intubation
Upper airway obstruction
Oxygenation failure
Airway protection
Secretion obstruction
Ventilatory failure
Duration of mechanical
ventilation, mean, days
Risk [actor for VAP
Prior infection
Prior antibiotic use
Bronchodilator use
Corticosteroid use
Acid reduction agent use
Reintubation
Invasive device(s) present
Nasogastric tube present
Thoracoabdominal surgery
APACHE TT score, mean + SD

365 = 20.1 60.3 = 19.1 A3

50 (19.1) 51 (48.6) 78
52 (50.9) 54 (51.4)
50 (49.0) 51 (48.6) 99
40 (39.2) 42 (40.0)
(2 (11.8) 12 (11.4]
75 (73.5) 75 (71.4) 75
27 (26.5) 30 (28.6)
15 (14.7) 23 (21.9) 21
66 (64.7) 61 (58.0) 39
31 (30,4} 40 (38.0) 30
32(31.4) 33 (31.4) 99
45 (44.1) 42 (40.0) 57
L5 5.2 38
23 (22.5) 30 (28.6) 33
48 (47.0) 60 (57.1) 16
11 (10.8) 10 (9.5) 82
9 (8.8) 16 (15.2) 2
75 (73.5) 69 (65.7) 28
5 (4.9) 5 {4.8) 99
59 (57.8) 65 (61.9) 56
85 (83.3) 86 (81.9) 99
29 (28.4) 28 (26.7) 87
167 = 7.9 182 + 81 .16

NOTE.

Data are no. (%) of patients, unless otherwise indicated. AFPACHE, Acute

Physiology and Chronic Health Evaluation: 1C1, intensive care unit; VAP, ventilator

associated pneumonia,
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TABLE 2. Outcomes for 207 Study Patients Who Received Me-
chanical Ventilation and Oral Decontamination

Chlorhexidine Normal saline

grnup gl‘otlp
Variable (1= 102) (= 105} P
No. (%) of patients who
developed VAP 5(4.9) 12 (11.4) UES

No. of cases of VAP per 1,000
ventilator-days, mean 7 21 .04
No. (%5) of patients with

irritation of oral mucosa 10 (9.8}

(0.9) 001

NOTE. VAP veniilator-associated pneumonia.
© Relative sk, 043 {95% confidence interval, 0.16-1.17).

stratified randomization according to the sex and hospital
location of the eligible patient. Palients in the chlorhexidine
group received oral care 4 times per day that involved brush-
ing the teeth, suctioning any oral secretions, and rubbing the
oropharyngeal mucosa with 15 mL of a 2% chlorhexidine
solution formulated and produced by the hospital’s pharmacy
department. The patients in the normal saline group under-
went the same oral care procedure, except that their proce-
dures used normal saline solution instead of chlorhexidine
solution. The oropharyngeal cleaning with 2% chlorhexidine
solution or normal saline solution was continued until the
endotracheal tube was removed. All participating wards em

ploved their usual care protocols, according to which a se-
mirecumbent body position was maintained, if possible. Nei-
ther selective decontamination of the digestive tract nor
conlinuous aspiration of subglottic secretions were performed
for any patient.

Each patient was examined daily for the presence of pneu-
monia. A diagnosis of VAP was made if the patient had a
new, persistent, or progressive infiltrate visible on a chest
radiograph in combination with at least 3 of the following 4
criteria: (1) body temperature greater than 38°C or less than
35.5°C, (2} leukocytosis (defined as more than 10 = 107 leu
kocytesrmm’) or leukopenia (defined as less than 3 x 107
leukocytes/mm®), (3) purulent tracheal aspirate, and/or (4)
a semiguantitative culture of Lracheal aspirate samples that
was positive for pathogenic bacteria. An oropharyngeal swab
sample was taken from each patient immediately after en-
dotracheal intubation, on day 3 after intubation, on day 7
after intubation, and every 7 days thereafter until the en-
dotracheal tube was removed or the patient developed pneu-
monia. The oropharyngeal swab sample was placed on blood
agar and McConkey agar for semiquantitative culture. The
bacterial colonies on agar plates were graded as 1+, 2+, 34+,
or 4+ to indicate growth seen in quadrants 1, 2, 3, or 4 of
the plates; the plates without growth were graded “no
growth.”

A sample size of 108 patients per group was estimated to
be necessary in order to determine whether oral decontam-
mation with 2% chlorhexidine solution could reduce the rate

of VAP from 14 to 7 episodes per 1,000 ventilator-days with
3% type T error {1-sided) and 80% power. The data were
analyzed by descriptive statistics, the unpaired Student ¢ test,
x” square statistics, and the Mann-Whitney U test, as appro-
priate. A P value of .05 or less was considered statistically
significant.

Meta-analysis

Randomized controlled trials that used a 2% chlorhexidine
formulation for oral decontamination as the sole intervention
for patients receiving mechanical ventilation and reported the
incidence of pneumonia as a study outcome were selected
from the studies included in 3 recent meta-analyses.'™' The
details of the selected studies were reviewed, and the data
were combined with the data from the present randomized
controlled trial by use of RevMan software, version 4.2 { Coch-
rane Collaboration). The pooled effect sizes of relative risk
were estimated with the Mantel-Haenszel fixed effect model.

RESULTS
Randomized Controlled Trial

Of 207 patients enrolled to the study, 102 were randomized
to the chlorhexidine group and 105 to the normal saline
group. Patients’ demographic characteristics, location, discase
severity, and duration of mechanical ventilation did not differ
significantly (Table 1). The effectiveness and safety of using
a 2% chlorhexidine solution for oral decontamination to pre
vent VAP are shown in Table 2. The incidence of VAP was
4.9% (5 of 102) in the chlorhexidine group and 11.4% (12
of 105} in the normal saline group (RR, 0.43 [95% CI 0.16-
1.17]; P = .08). The mean number of cases of VAP was 7
episodes per 1,000 ventilator-days in the chlorhexidine group
and 21 episodes per 1,000 ventilator-days in the normal saline
group (P = .04). In all patients, VAP was caused by gram-
negative bacilli. Mild and reversible irritation of the oral mu-
cosa was observed in 10 (9.8%) of the chlorhexidine group,
compared with 1 (0.9%) of the normal saline group (P =
.001). The outcomes for 1 10 patients who received mechanical
ventilation for longer than 2 days are shown in Table 3. The
patients in the chlorhexidine group also had less risk of de-
veloping VAP, compared with the normal saline group.

TABLE 3. Outcomes for 110 Patients Who Received Mechanical
Ventilation for More Than 2 Days

Chlorhexidine Normal saline

group group
Variable {n = 58) {n = 52) P
No. (%) of patients who A
developed VAP 5 (8.6} 10 (19.2)
No. of cases of VAP per 1,000 U6
ventilator-days, mean 13 23
NOTE. VAP ventilator-associated pneumonia,

* Relative nisk, 045 (95% confidence interval, 0.16-1.23).
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Forest plot of the meta-analysis (fixed effect model] of data from the Koeman et al.” study and data from the present study

on all patients who received mechanical ventilation. CI, confidence interval.

Observations regarding oropharyngeal colonization with
gram-negative bacilli revealed the following findings: (1)
gram-negative bacilli were present on the day of enrollment
in 63 (61.8%) of the chlorhexidine group and in 71 (67.6%)
of the normal saline group, {2) a total of 15 (38.5%0} of 39
patients in the chlorhexidine group and 28 (82.4%) of 34 in
the normal saline group were newly colonized with gram-
negative bacilli, (3} at total of 12 (19.1%) of 63 patients in
the chlorhexidine group and 0% of the normal saline group
converted from being colonized with gram-negative bacilli to
not being colonized, (4] a total of 21 (53.8%) of 39 patients
in the chlorhexidine group and 3 (8.8%) of 34 in the normal
saline group had no gram-negative bacilli recovered from
oropharyngeal swab samples over the whole study period, (5)
the amount of gram-negative bacilli recovered on culture
increased in 9 (14.3%) of 63 patients in the chlorhexidine
group and 36 {50.7%) of 71 in the normal saline group; and
(6) the amount of gram-negative bacilli recovered was re-
duced in 27 (42.8%) of 63 patients in the chlorhexidine group
and in 10 (14.19%} of 71 in the normal saline group. The
overall mortality rate for the patients in the chlorhexidine
group was 32.3% (36 of 102), compared with 35.2% (37 of
105) in the normal saline group (P = .7).

Meta-analysis

We found that there was only 1 randomized controlled trial
that evaluated oral decontamination with a 2% chlorhexidine
formulation as the sole intervention for patients who received
mechanical ventilalion that also reported the incidence of
preumonia as a study outcome.® We performed a poaled
analysis of data from that trial and data from all patients in
the present trial, as well as a pooled analysis of data from
that trial and data from the patients in the present trial who
received mechanical ventilation for more than 48 hours. The
results of the first pooled analysis are shown in the Figure.
Heterogeneity was not detected in either analysis (P> 5).
I'here was a significant reduction in the rate of VAP among
patients in the chlorhexidine group, with a relative risk of
0.53 {95% CI, 0,31-0.90; P = .02) for all patients and a rel-
ative risk of 0.54 (95% CI, 0.31-0.92; P = 02} for palients
who received mechanical ventilation for more than 48 hours.
A total of 14 patients would need to receive oral decontam-

ination with 2% chlorhexidine solution to prevent 1 addi
tional case af VAP,

DISCUSSION

Chlorhexidine is a broad spectrum antiseptic agent. Its spec-
trum of antimicrobial activity includes gram-negative and
gram-positive bacteria.” Among its most important attributes
s its persistence: it remains chemically active on tissue for
up to 6 hours. Chlorhexidine solution has been used as an
anti-infective oral rinse in dental medicine. Although oral
decontamination with low concentrations of chlorhexidine
(0.1296-0.2%) has been found to be effective in preventing
pneumonia in patients undergoing cardiothoracic surgery, its
role in preventing pneumonia in critically ill patients who
received mechanical ventilation had not been established
prior to 2006.”" Therefore, we hvpothesized that oral de-
contamination with a higher concentration of chlorhexidine
might be more effective at preventing pneumonia in critically

ill patients than is decontamination with a low-concentration
solution. We asked the hospital’s pharmacy department to
formulate and produce a 2% chlorhexidine oral solution. An
in vitro study of locally produced 2% chlorhexidine solution
in our laboratory revealed that it was active against multi-
drug-resistant bacteria, including Pseudomonas aeruginosa,
Acinetobacter baumannii, and methicillin-resistant Staphylo-
COCCMUS Qurcis.

We were unable to do a blind study because the odor and
taste of the chlorhexidine solution were quite different from
those of the normal saline solution. However, the assessors
who determined whether a patient developed pneumonia
were unaware of the patient’s study group assignment. The
results of our randomized controlled trial demonstrated that
oral decontamination with 2% chlorhexidine solution was
effective at preventing pneumonia in patients who received
mechanical ventilation, similar to the results of a recent study
published in 2006.” Our study paid more attention to oro-
pharyngeal colonization with gram-negative bacilli, because
more than 90% of cases of VAP in our hospital were caused
by gram-negative bacilli,” More than 60% of the patients in
our study had oropharyngeal colonization with gram-negative
bacilli, because a large proportion of them had chronic un-
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derlying diseases or had been hospitalized prior to endotra-
cheal intubation. Among the patients who received 2% chlor-
hexidine oral rinse, the rate of oropharyngeal colonization
with gram-negative bacilli was reduced or the onset of col-
onization was delayed.

Although a combination of chlorhexidine and colistin re-
sulted in better oropharyngeal decontamination for gram-
negative bacteria than did chlorhexidine alone, both regimens
appeared equally effective at preventing VAP." Therefore, use
of 2% chlorhexidine solution alone should be sufficient for
prevention of VAP in patients who receive mechanical ven-
tilation. It should be noted that 9.8% of the patients who
received 2% chlorhexidine oral solution developed irritation
ol the oral mucosa. We ohserved that many patients who
developed irritation were hospitalized in wards in which the
personnel responsible for oral care usually vigorously rubbed
the oropharyngeal mucosa with gauze soaked with 2% chlor-
hexidine solution. The incidence of irritation was reduced
after personnel were instructed to clean the oropharyngeal
mucosa gently. Healthcare workers should be aware of this
side effect and should discontinue the use of 2% chlorhex-
idine oral solution if a patient experiences severe irritation
ol the oral mucosa.

We analyzed combined data from our study and another
study because both studies were randomized controlled trials
and both used the same concentration of chlorhexidine. Al-
though there were several differences between the studies with
respect to the formulation of 29 chlorhexidine solution and
the eligibility criteria of the patients enrolled, the test of het-
crogeneily revealed a P value of greater than 0.1, indicating
that there was no significant heterogeneity between the studies
and that the results from both studies could be combined.
Similar to the results from other meta-analyses, the pooled
analysis of data from the other trial and data from all patients

from our study revealed a significant reduction in the rate of

VAP in the chlorhexidine group, as did a pooled analysis of
data from the other study and data for patients in this study
who received more than 48 hours of mechanical ventilation,™

Although oral decontamination with chlorhexidine re-
duced the risk of VAP in patients who received mechanical
ventilation, no differences in duration of mechanical venti-
lation, length of intensive care unit stay, or mortality could
be demonstrated.™ Our study also failed to demonstrate a
reduction in the mortality rate among patients who received
oral decontamination with chlorhexidine. Nevertheless, oral
decontamination with 246 chlorhexidine solution for the pre-
vention of VAP is still considered a cost-effective strategy,
because the cost of the solution in Siriraj Hospital was only
40 cents per day and the number needed to treat is 14. At
our institution, the mean total cost of 2% chlorhexidine so-
lution for 14 patients was $34, which is much less than the
mean cost of antibiotic therapy to treat an episode of VAP
($400). Therefore, beginning in August 2007, Siriraj Hospital
adopted a policy that recommended oral decontamination

with 2% chlorhexidine solution for prevention of VAP for
adull patients who receive mechanical ventilation.
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Funding agencies in low- and middie-income countries: support

for knowledge translation
Cynthia Cordero,* Rachel Delino,? L Jeyaseelan,® Mary Ann Lansang,® Juan M Lozano,® Shuba Kumar,®
Socorro Moreno,® Merle Pietersen,® Jose Quirino,' Visanu Thamlikitkul,? Vivian A Welch," Jacqueline Tetroe,!
Aleida ter Kuile," lan D Graham,' Jeremy Grimshaw,’ Vic Neufeld,) George Wells* & Peter Tugwell"

Objective The aim was to describe how selecte

promote the translation of their funded research into policy and practice.
Methods We conducted inductive analysis of semi-structured interviews with key tnformants from a purposwe sample of 23 national
and international funding agenmes that fund health research in Brazil, Colombia, India, the Philippines, South Africa and Thalfand We

also surveyed web sites,

Findings We found a co
common terminology, Mo
and publications. In addi

'3heaHn research fundmg agencies active in low- and mlddle Income countries

lent to knowledge transiatlan in the mandate of 18 of 23 agsnmes However, there was a lack of
e activities were traditional efforts to disseminate to a broad audience, for example using web sites
in, more than half (13 of 23) of the agencies encouraged linkage/exchange betwean researchers and

potential USBI’S and 6 of 23 agencies described “pull” activities to generate interest in research from decision-makers. One-third
(9 of 23) of funding agencies described a mandate to enhance health equity through improving knowledge translation. Only 3 of
23 agencies were able to describe evaluation of knowledge translation activities. Furthermore, we found national funding agencies
made greater knowledge translation efforts when compared to international agencies.

Conclusion Funding agencies are engaged in a wide range of creative knowledge translation activities. They might consider their
role as "knowledge brokers, with an ability to promote research synthesss and a focus on health equity. There is an urgent need fo

evaluat the knowledge translation activities of funding agencies.

BUIIEﬂﬂI!bf the World Health Organization 2008;86:524-534.

Ung tracuichion en fangals de ce resuné fgue 8 & fin de Fadicle, Al fingl del ariiculo se faciliva wna fraduccion al cspariol

Introduction

For knowledge to benefit society, it
needs to be shared, communicated and
translated into policy, practice or com-
munity action.' Increased commitment
to knowledge translation is reflected
by the 58th World Health Assembly’s
declaration in 2005, which encour-
aged enhanced knowledge transfer.?
Several international initiatives focus
on knowledge translation in low- and
middle-income countries (LMICs) such

as the Overseas Development Institute's

RAPID programme (Research and
Policy in Development), the WHO/
PAHQ EVIPNet initiative (Evidence-
Informed Policy Networks) and the
WHO Knowledge Management and
Sharing initiative.

The WHO Department of Knowl-
edge Management and Sharing defines
knowledge translation as: “The synthe-
sis, exchange and application of knowl-
edge by relevant stakeholders to accel-
erate the benefits of global and local
innovation in strengthening health sys-
tems and improving people’s health.”?
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Because of the dearth of primary re-
search performed in their own countries
and the disproportionately low research
resources available, LMICs need to
engage in the translation of knowledge
that is cost-effective and applicable to
their local settings.*

Knowledge translation is a com-
plex and nonlinear process, and is
generally slow, particularly in LMICs.?¢
Slow knowledge transfer can result in
inappropriate care. Many examples in
LMICs have shown variations in prac-
tice despite established guidelines; for
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example, antibiotic prophylaxis with
caesarean section,” management of
acute myocardial infarction® and man-
agement of pneumonia.” In one exam-
ple, a study of Shanghai hospitals found
that more than 70% of births involved
clinical practices that are ineffective and
should be avoided based on the best
available evidence from the Cochrane
Library."?

Knowledge translation may help
bridge the know—do gap, particularly
in disadvantaged populations.? Uriliza-
tion of treatments with demonstrated
effectiveness, such as immunization,
oral rehydration for diarrhoea and treat-
ment for acute respiratory infection, is
up to 50% lower for the poorest.!'™"
Knowledge translation interventions
that enhance access, diagnostic accu-
racy, provider compliance or consumer
adherence could enhance community
effectiveness of interventions in disad-
vantaged populations.

Because research funding agencies
are the gatekeepers to funds for con-
ducting research, they may be able to
encourage knowledge translation and
exchange by their funding recipients.
They can also actively disseminate infor-
mation, involve end users in prioritizing
research ropics and fund implementa-
tion research. However, little is known
abour funding agency policies to pro-
mote knowledge translation.

This project was designed as an ex-
ploratory, descriptive study to increase
understanding of the knowledge trans-
lation policies and activities of applied
health research funders within LMICs
and international funding agencies.

Methods

We conducted inductive analysis of
semi-structured interviews with key
informants from a judgement sample
of funding agencies supplemented by
document analysis from the agency web
sites, including strategic plans, man-
date and application procedures. This
method provides a richness of dara that
cannot be assessed using questionnaire
surveys since participants could respond
freely as well as illustrate concepts with
examples and the interviewer could
probe for more details.’” Document
analysis and findings from interviews
were triangulated to present a complete
picture of knowledge translation ac-

tivities. We used the Lavis framework
of push, pull, linkage/exchange and
integrated efforts to classify knowledge
translation activities.'s

Sampling

We selected six LMICs, based on the
presence of substantial within-country
health research funding: Brazil, Colom-
bia, India, the Philippines, South Africa
and Thailand. None of these countries
were among the least developed countries,
where external funding agencies would
be responsible for a larger proportion of
health research funding (e.g. Bangladesh
or Mozambique).'” Because this is an
exploratory study of knowledge transla-
tion, we chose to use criterion-based
purposive sampling, a non-probability
sampling method that selects informants
based on predefined criteria.'® As with
other non-probability sampling methods,
purposive sampling does not produce a
sample that is representative of a larger
population, but it is useful to study a
clearly defined group, Qur criterion for
selecting funding agencies was the extent
o which they funded applied health re-
search, We selected a total of 14 national
funding agencies from these six LMICs
and nine international ﬁ.mdjng agencies,
based on these criteria. Some country
investigators applied additional criteria
thatare listed in Table 1. For each agency,
we aimed to interview three key infor-
mants: someone from senior manage-
ment with strategic responsibility, a
research manager with responsibil-
ity for applied research programmes
and a knowledge transfer officer. We
interviewed key informants from 23
agencies between September 2003 and
September 2004 (Table 1).

Interviews

‘The interviews were conducted face-to-
face or via telephone by one of the au-
thors, using a semi-structured interview
framework (Table 2). Participants were
asked to provide relevant documents or
web sites that contained policy state-
ments on knowledge translation as well
as copies of grant application forms.
Data was extracted using the same
framework as the interview guide.

The interview guide was translated
into Portuguese, Spanish and Thai. Each
translation was back-translated into
English by a second translator who had
not seen the original English version.
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The English back-translation and the
original were then compared. If the
back-translated items and the original
did not agree, the first translator con-
ducted a second translation. A second
back-translation was repeated. ‘This pro-
cess continued until the translation was
judged satisfactory.

The audio-tapes were transcribed
verbatim and verified by the inter-
viewer before analysis, Transcripts were
coded in their original language, and
then translated to English to permit
comparison of the findings from all the
countries using the same approach used
to translate the interview guide.

Two types of bias threaten this
type of semi-structured interview and
inducrive analysis: description bias and
interpretation bias. To minimize de-
scription bias, we transcribed interviews
verbatim and used back-translation
methods to ensure accurate transla-
tions. To minimize interpretation bias,
we asked agency interviewees to verify
data and we verified the coding with all
co-investigarors.

Analysis

‘We used inductive analysis to code and
categorize data.!”? We identified eight
main themes: role of agency, back-
ground, researcher requirements, ap-
plication process, dissemination activi-
ties, agency initiatives, evaluation and
target audience. We further identified
subcategories within each of these
codes. Each of the LMIC investigators
used these codes and subcategories to
classify their data. The initial coding
of all the data was performed by the
interviewers in the LMIC and the co-
investigator in that country.

To ensure that analysis was consis-
tent between countries, we checked the
classification of the verbatim transeripts
at the central coordinating office in
Orttawa, Canada, and finalized the cod-
ing by consensus through conference
calls and e-mails with the investigators
to ensure common understanding. We
verified the final coding with the in-
terviewees, allowing them to add or
update information.

The analysis of this hypothesis-
generating study focused on the nacure
of the knowledge translation activities
of funding agencies and their percep-
tion about needs for improvement,
We did not aim to compare funding
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Table 1. Funding agencles interviewed

agencies, hence individual results for
each funding agency are not presented.
Furthermore, because we did not in-
terview all departments within each
agency, we could not be certain that we
had captured all knowledge translation
activities.

Results

Coding

We developed the final coding of each
interview by consensus discussion with
the country teams and the Ottawa
team. We kept records of the changes
to the coding based on consensus dis-
cussion. We found that 89% of the
coded text was identical between the

original country team coding and the
final coding, Most of the differences in
coding were due to country teams plac-
ing descriptions of specific activities
into the five general activities of the
funding agency, which were intended
to contain broad approaches rather
than specific activities.

Analytical framework

Based on analysis of the interviews,
we defined five broad catcgories of
funding agency activities related to
knowledge translation as follows: (1)
“pull” was defined as: activities where
the research agenda was set by policy-
makers, activities that aimed to increase
skills and capacity of policy-makers to

use research evidence; (2) “push” was
defined as: activities thar encouraged
researchers o communicate effectively
with decision-makers; (3) “linkage/ex-
change” was defined as: creating link-
ages berween researchers and policy-
makers (e.g. workshops, conferences
or knowledge brokers): (4) “commu-
nication” was defined as: the funding
agency itself translating or communi-
cating research results to research users
and policy-makers; and (5) “funding
opportunities” were defined as: specific
funding opportunities that encouraged
researchers to engage in knowledge
translation strategies themselves.

We added the last two catego-
ries based on inductive analysis since
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Table 2. Semi-structured interview framework on knowledge transiation activities

communication efforts and funding
opportunities were described as two
important ways that funding agencies
support knowledge translation. These
categories did not fit into the Lavis
framework of push, pull and linkage/
exchange.

We found that these five codes for
general knowledge translation activi-
ties were mutually exclusive, i.e. despite
allowing double-coding of text where
relevant, no text was placed in more
than one of the five general activi-

ties. We found two cases from the 23
agencies where negotiation of mean-
ing with the Ottawa team resulted
in reclassifying push activities as pull
activities.

Mandate

Thirteen of 23 agencies described a
favourable political climate to knowl-
edge translation, mainly due to increas-
ing realization that research needs to
infiltrate policy and action to benefit
health. Respondents described the fol-
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lowing barriers to knowledge transla-
tion: lack of tools, lack of funding
for knowledge translation, little in-
volvement of key stakeholders in the
research process and competition be-
tween stakeholders.

“Do we have all the skills necessary, or
the time even, ... to perhaps advise our
partners how that’s to have a policy
impact ...”

. needs to do a lot more consulta-
tion with stakeholders from the start,
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so that consensus and coalitions sup-
porting reform are established and gain
momentum’

None of the respondents mentioned
criteria regarding the type of knowledge
or evidence needs to be translated into
policy and practice, or when knowledge
translation needs to be done.

Eighteen of 23 funding agencies
describe some aspect of knowledge
translation in their mandate (Table 3).
However, the activities and definition
of knowledge translation varied dra-
matically across different funding
agencies, ranging from dissemination
to brokering between researchers and
decision-makers (Table 3).

“We're not an activist funding organi-
zation, per se. That's where the broker
versus advocate role comes in.”

Nine of 23 agencies described the focus
of the knowledge translation activities
as ensuring that funded research con-
tributed to improving the health of
their communities.

Budget and priority
Eight of 23 agencies ranked knowledge

translation as a high priority. Seven of
23 agencies were able to report the
percentage of their total budget spent
on knowledge translation; all reported
less than 20%. Three agencies reported
that the knowledge translation budget
would withstand cutbacks to the total
budget.

Dissemination

One-third of agencies viewed dis-
semination as a shared responsibility
between researcher and the funding
agency. Others defined the main re-
sponsibility for dissemination as the
role of researchers, funding agencies or
partners. Dissemination acrivities were
described as highly variable.

Most of the activities that agencies
required, expected or encouraged by
researchers were traditional within sci-
ence communication such as producing
a final report or journal publication,
Thirteen of 23 agencies also required or
encouraged researchers to partner with
decision-makers and research users. Six
agencies stated that researchers were en-
couraged to engage in pull activitics that
aim to increase the appetite for research
by decision-makers. For example, Pan
American Health Organization (PAHO)

528

Cynthia Cordero et al.

Table 3. Funding agencies and knowledge translation definition

ja- Mandate Selected qubt_és defining
: knowledge _t'rans'la'iiun
International  IDRC yes  “Doyouwant to be a broker, or 6o you want o be an
advocate?"
CIDA no “Knowledge is demand driven, based on political will"
USAID yes “Whole series of advocacy, engagement”
DFID yBS “Research communication”
WHO/TDR yes “Making that leap between the science and its
: application”
Brazil FAPESP no “Research fo be placed on a production scale”
CNPg no “Transformation of more basic knowledge to an
application in society”
CIDAb no "Translation of knowledge into action”
Colombia Colciencias yes “Social appropriation of knowledge”
PAHD yes “If there is access fo information about health, the
gap between haves and have-nots will be closed"
MSP o “Intent to make the findings public*
India ICSSH yes' "Building greater awareness about research and
|, other activities with a view to promoting the social
. | sclences”
DD yes “Knowledge exchange wherein the research findings
i are discussed and shared among partners”
ICMR | yes "Applied and operational research .., translation of
| research findings into policy and action”
Philippines ~ WBp yes “Creating, sharing, and applying knowledge and
| managing that knowledge”
 PCHRD yes (1t is really evidence-based policy making ... It
i suggests that whenever you do research, you'll
have to involve the stakeholders, the users (potential
users) even in the conception and in every step of
the research process”
DOH yes “Ensure access to knowledge for evidence-based
decision making"
South Africa  MRC yes "Knowledge translation is also taking possession of
(transferred) knowledge”
HST yes “Implementation on the ground, as well as the
communication on advocacy component”
Thailand TRF yes “Use of research findings for national development”
HSRI yes “Implement the essential knowledge and information
obtained from research for the formulation of a
national health policy"
NRCT yes  ‘Dissemination of research findings”
NSTDA yes: “Transfer the research findings to the public and

| commercial sectors”

CIDA, Canadian International Development Agency; CIDAb, CIDA — Brazil Office; Colciencias, Instituto
Colombiano para el Desarrollo de la Ciencia y la Tecnologia; CNPq, National Council for Scientific and
Technological Development; DFID, Department for International Development (the United Kingdom);

DFIDI, DFID — India office; DOH, Depariment of Health; FAPESP, State of Sao Paulo Ressarch Foundation:
HSRI, Health Systems Research Institute; HST, Health Systems Trust; ICMR, Indian Council of Medical
Research; ICSSR, Indian Council for Social Science Research; IDRC, International Development Research
Centre; MRC, Medical Research Council of South Africa; MSP, Ministry for Social Protection {equivalent to
Ministry of Health); NRCT, Nationa! Resaarch Council of Thailand; NSTDA, National Science and Technology
Development Agency; PCHRD, Philippine Council for Health Research and Development; PAHO, Pan
American Health Organization; TRF, Thailand Research Fund; USAID, United States Agency for International
Development; WBp, World Bank — Philippines office; WHO/TDR, WHO — Special Programme for Research

and Training in Tropical Diseases,
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supported national research councils,
including ministries of health,

Application process

At the time of application, 15 of 23
agencies described a requirement to
partner with decision-makers, 12 of 23
agencies required researchers to state
the policy relevance and significance of
their research, and 11 of 23 agencies re-
quired researchers to define a knowledge
translation audience (Table 4). Other
activities described at the application
stage were provision of a lay summary
proposal, and a knowledge translation
plan including dissemination, web de-
velopment, publication and conferences

(Table 5).

Agency initiatives

The agencies used five general strategies
to support knowledge translation. These
were classified as push, pull, linkage/
exchange, communication and funding
opportunities.

Funding mechanisms to promote
knowledge translation included fund-
ing teams (including research users);
funding conferences of researchers and
research users; knowledge translation
requests for applications; funding spe-
cial centres and chairs for knowledge
translation; and seeking commercializa-
tion opportunities (Table G).

Twenty-two of 23 agencies de-
scribed active involvement in com-
munication activities such as commu-
nication to different audiences through
web sites and paper journals (Table 6).
‘lhese included development of audi-
ence-tailored web pages such as the
South Africa Medical Research Coun-
cil's AfroAIDS web site (available ar:
htep://www.AfroAIDSinfo.org), lay
summaries and use of media.

Linkage/exchange activities were
described by 22 of 23 agencies, and
included activities such as consulting
stakeholders to set the research agenda,
creating networks and programmes for

Research

Knowledge transiation by funding agencies

Table 4. Requirements from the researcher at the time of application

Requirements No. of international No. of national

agencies agencies
Partner with decision-makers 79 814
Provide knowledge translation plan 3/9 1014
State policy relevance 4/9 8/14
Define knowledge translation target audience 3/9 8/14
Provide lay summary proposal

3/9 314

decision-makers (Table 6). For example,
the Indian Council of Medical Research
funded partnerships with the private
sector to improve access and availability
of drugs for diseases of poverty, such as
typhoid and measles vaccines.”

Half the agencies described some
type of pull activity to increase skills
of policy-makers to use research or
increase their involvement in setting
the research agenda, and fewer of these
activities were described by each agency
than the push and linkage/exchange
types. These activities included tools
development, programmes for decision-
makers and workshops for decision-
makers. For example, the Philip-
pines Council for Health Research
and Development described hosting
research forums to expose decision-
makers to research evaluation and criti-
cal appraisal.

The research team selected seven
examples of innovative techniques
(“gems”) based on how they illustrate
the diversity of ways in which funding
agencies are engaging in knowledge
translation (Table 7).

Equity

Nine agencies described poverty reduc-
tion or improved health equity as part
of their main focus. Examples of equity-
focused knowledge translation activi-
ties by funding agencies included: the
WHO/TDR (Department of Research
and Training in Tropical Diseases)
programme to eliminate leprosy, the

Table 5. Budget allowances related to knowledge translation

Budget allowances No. of international No. of national
i ' agencies
Dissemination 4
Warkshops 814
Publication e
Translation i 414
\Web development e
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investment in schistosomiasis research
in Brazil by FAPESP (Foundation for
Research Support of the State of Sio
Paulo), support of higher education for
women and girls by USAID (United
States Agency for International Devel-
opment), and the destigmatization of
groups at high-risk for HIV/AIDS
sponsored by CIDA (Canadian Inter-
national Development Agency).

Evaluation of agency activities

Thirteen agencies described evaluation
tools to assess whether projects met
their expectations. Eight agencies re-
ported that they had an evaluation
framework for knowledge translation
activities. Tools used to evaluate the
impact of knowledge translation activi-
ties were: (1) client/user surveys to assess
how knowledge was used in practice
and policy, and which products were
most effective and useful; (2) visits to
web sites; (3) number of telephone or
e-mail queries on an information system;
(4) requests for information from research
users; and (5) outcome mapping.12

“There was a study..., [which showed
that] only about 15% [of research
funded by our agency] has been trans-
lated, meaning actually utilized into
something — commercialized, adopted
... really utilized.”

Target audience

All funding agencies described several
target audiences. The most commonly
described target audience was decision-
makers (16 agencies) and academics
(12 agencies), followed by hospital
managers (10 agencies), practitioners
(10 agencies), other researchers (9 agen-
cies), industry (9 agencies), researcher
funders (8 agencies), general public
(7 agencies), health-care professional
organizations (7 agencies), media (6
agencies) and consumer organizations
(3 agencies).
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National versus international
funding agencies

In this sample, the national agencies
engaged in more knowledge translation
activities than their international coun-
terparts across all categories. For ex-
ample, more national agencies required
researchers to provide a knowledge
translation plan (10/14 versus 3/9),
identify a targer audience (8/14 versus
3/9) and provided a budger for work-
shops (8/14 versus 1/9). More nartional
agencies reported issuing requests for
applications on knowledge translation
using the media (13/14 versus 4/9) and
stakeholder consultation (13/14 versus
6/9). The World Bank in the Philip-
pines was a notable exception to other
international funding agencies, as it had
strong knowledge translation activities

globally.

Discussion

This was a descriptive, exploratory
study which identified substantial
interest in knowledge translation of
research results by both national and
international funding agencies that
support research in LMICs. We gener-
ated four hypotheses useful to studying
the role of funding agencies in knowl-
cdge translation. First, national ﬁmding
agencies in this sample demonstrated
a greater commitment to knowledge
translation activities than international
funding agencies. Second, adoption of
a systematic framework to knowledge
translation might contribute to concep-
tual clarity in this field. Third, knowl-
edge translation frameworks need to be
modified to capture acrivities by fund-
ing agencies. Fourth, funding agen-
cies are moving away from traditional
methods of disseminating results and
are being creative about reaching rel-
evant audiences.

These findings suggest that na-
tional agencies may be more motivared
to engage in knowledge translation
activities than international funding
agencies (with the exception of the
World Bank in the Philippines). These
findings lend credence to the per-
ception that international funding
agencies may not be well connected
to realities on the ground at country-
level. Furthermore, these findings sup-
port the focus on increasing funding
for national health research within
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Table 6. Agency initiatives

Initiatives No. of international No. of national
3 agencies agencies
Push
Use of media 419 e
Lay summaries on web site 6/9 5014
Use of drama 0/9 e
Pull il
Development of tools 3/9 _ | 514
Programmes for decision-makers, 3/9 5/14
Linkage/exchange i
Linkage/exchangs 9/9 1314
Consult stakeholders to set research agenda 6/9 13/14
Create/fund networks 719 8/14
Meta-linkage 3/9 5/14
Organize video conferences 1/9 2114
Communication
Audience-tailored publications 9/9 1314
ce-tailored web pages 8/9 7na
. 39 9/14
Funding opportunities
Fund targeted workshops 79 1114
Fund conference grants 4/9 10/14
Fund teams of investigators 6/9 714
Fund knowledge translation requests for 2/9 714
applications |
Fund knowledge translation centres 3/9 6/14
Fund chairs 2/9 1/14
Other funding opportunities

COuntriES, as rel:ﬂmlﬂended b)" thc
Commission on Health Research for
Development in 1990 (Karolinska
Institure, Sweden). However, since in-
ternational funding agencies still sup-
port over 90% of research in some
low-income countries,'® their lack of
focus on knowledge translation is wor-
risome. Encouragingly, there was inter-
est in all international funding agencies
to increase their knowledge translation
activities in the next five years.

A common terminology for knowl-
edge translation could be useful in bet-
ter defining both existing and planned
funding agency activities. We found
different definitions and understanding
of knowledge translation both within
and between agencies (Table 3). The dif-
ferent terminologies reflect differences
in the mandates of these organizations
but also suggest a lack of conceptual
clarity around knowledge translation.

We found a lack of consideration
in determining which evidence re-
quired translation and the need for

209 114

tailored approaches for different audi-
ences. Despite the relatively incomplete
evidence-base on the effectiveness of dif-
ferent knowledge translation strategies,
there is evidence to support the use of
audience-specific strategies (e.g. con-
sumers, practitioners, policy-makers)
to address audience-specific barriers and
facilitators.*** Furthermore, there are
convincing arguments that knowledge
transfer should be based on rigorous
meta-analysis of systematic reviews
based on all available studies rather
than single studies, because systematic
reviews increase confidence in results,
reduce the chances of being misled
and efficiently summarize all published
literature.”® Adoption of a systematic
framework to knowledge translation
would contribute to conceptual clarity
in this field. For example, the five step
approach to knowledge transfer, de-
scribed by Lavis, provides a framework
to assess what should be transferred, to
whom, by whom, how and with what
effect.
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Table 7. Examples of innovative and promising knowledge translation activities (“gems”)

Agency _ "Gem” activity Category Description
DFID /Increase incentives for researchers  Push Working with the Offices of Science and Technology in the
gage in knowledge transiation United Kingdom to change the higher education funding
ressing rules for university system to increase recognition for knowledge translation by
ngs that are based on modifying the research assessment exercise (which rates
il caimns universities accorging to what they publish in hlgh tech and
i | i . high Ievei journals)
Colciencias | Cartoons for children on te - Cammtiﬁibaﬁqn Five-minute cartoons describinﬁ;r'r'esaamh results to children
;wrth important research flndmgs are produced by the agency along with the researchiers
involved; these cartoons are broadcast through a large.
private national television network twice a week (Saturday
and Sunday) in schedules appropriate for children; 25
| programmes were produced during the first season
IDRC $mafl grants available to move Fundmg oppodunitles:- “Windows of Opportunity” small grants available for teams to
search into practice i . move research further into practice in specific environment
sector and public | : Unkagaz‘exchange In Bragl, partnerships between private enterprises and

 partnerships for technalogy transfar |

public agencies for funding basic research and developing
technology based on that locally-conducted basic science

Linkage/exchange

Department of il ﬁ?n bf a knowledge trans_lation The Healtn-PjﬂJ[cy_ Development and Planning -BLireau_ was
Health, Philippines ureat created with @ mandate to link research and policy
E‘.r‘.l’orld Bank- Call for proposals addressed to : F:iihﬂiﬁg opportunities  In the Philippines, requests for proposals are usually written
Philippines the general public in the Filipino in English and addressed to researchers
i language i
|IGCMR-India Establishing partnerships for Linkage/exchange E.g. TOR and Asta Medical (Germany) for a microbicide;

improving the availability and
aCCess: an_d__dacreasmg cost of

strategy

drugs needed for diseases of

poverty

WHO and Smith Kline Beecham for filariasis elimination

Colciencias, Instituto Colombiano para el Desarrollo de la Ciencia y la Tecnologia; DFID, Department for International Development (the United Kingdom); FAPESF, State
of Sdo Paulo Research Foundation; ICMR, Indian Council of Medical Research; IDRC, International Development Research Centre.

We found that the Lavis frame-
work of push, pull and linkage/ex-
change was a useful tool to categorize
knowledge translation activities, How-
ever, we found that these three cat-
egories alone did not capture all of the
activities of funding agencies, therefore
we added two codes for general acrivi-
ties by funding agencies: communica-
tion and funding opportunities. These
five categories represented mutually
exclusive codes that provided a useful
basis for classifying activities. In our
analysis of the discrepancies in coding
berween country teams and the Ottawa
team, we found the greatest differences
in interpretation between the push and
communication categories. Our cat-
egory of push was intended to caprure
activities that focused on researchers
summarizing the actionable messages
based on their research, going beyond
traditional publications or reports to
stating the policy relevance of their re-
scarch findings.

We found several creative and in-
novative strategies such as the “gems” in
Table 7. These creative strategies show
that funding agencies are moving away
from traditional methods of dissemi-
nating results.

Ability to evaluate the impact of
knowledge translation strategies was
lacking in all agencies. Lack of evalu-
ation frameworks limit the ability to
show whether knowledge translation
efforts indeed enhance research-relared
policy, services (health and intersec-
toral) and societal impacts.”

Knowledge translation is a com-
plex process which can enhance the
health of disadvantaged populations,
by improving access, diagnostic ac-
curacy, compliance and adherence of
effective services.*'* We found a com-
mitment to enhancing health of dis-
advantaged populations by one-third
of funding agencies. We also found
examples of knowledge translation ac-
tivities that were focused on enhancing
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the health of the disadvantaged, such as
the WHO/TDR programme to elimi-
nate leprosy. Increased focus is needed
to ensure that knowledge translation
activities benefit the most disadvan-
taged populations.

An increasing number of organiza-
tions internationally are dedicated to
knowledge translation. The activities of
these organizations were not captured
by our study, such as the WHO/PAHO
EVIPNet), the Overseas Development
Institute’s RAPID programme and the
Getting Research into Policy and Prac-
tice (GRIPP) initiative. These interna-
tional initiatives represent an exciting
opportunity to explore the effective-
ness of different knowledge translation
strategies.

Our results may overestimate the
amount of knowledge translation ac-
tivities since any activity (no matter
how small) was scored as a “yes”. We
only interviewed three people from
each agency so we may not have cap-
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tured all knowledge translation activi-
ties. However, we tried to ensure inter-
viewees represented a senior policy-
maker, someone responsible for knowl-
edge translation and a project officer.
Three funding agencies interviewed for
this study did not consider knowledge
translation a main part of their man-
date. This data was collected between
September 2003 and September 2004,
before the Ministerial Summit on
Health Research convened by WHO
in Mexico. Advocacy for knowledge
translation has increased since the
Summit, but it remains to be seen if
funding agencies have actually shifted
significant resources to this important
area. This study provides a useful scan
of the activities of these 23 agencies
and the types of activities in which they
are engaging.

Because this is a qualitative re-
search study that used a judgement
sample, we focused less on external va-

lidity and more on maximizing internal
validity. Therefore, these results apply
to the sample of funding agencies se-
lected and included in this study and
are not intended to be generalized to
other funding agencies.

Conclusion

Previous research on knowledge trans-
lation has mostly ignored the role
of funding agencies. This descriptive
study shows an encouraging support
for knowledge translation by national
funding agencies, with a lag in support
from international funding agencies.
Funding agencies need to agree on a
common terminology, consider the
need for approaches tailored 1o specific
audiences and identify their niche roles
in knowledge translation, which may
differ according to their defined man-
dates. Funding agencies might con-
sider their role as knowledge brokers,
by fostering and encouraging interac-

Cynthia Gordero et al.

tions berween researchers and relevant
stakeholders. As knowledge brokers,
funding agencies could promote research
syntheses and a focus on health equity.
There is an urgent need to evaluate these
funding agency knowledge translation
activities to learn what works, why and
in what context, in order to better justify
spending on knowledge translation and
to improve performance. Wl
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Résumé

Aide a la transposition dans la pratique des connaissances par les agences de financement des pays a

revenu faible ou moyen

Objectif Déecrire comment certaines agences, qui financent la
recherche en sante dans des pays a revenu faible ou moyen,
favorisent la transposition sous forme politique et pratique des
recherches financées.

Méthodes Nous avons réalisé une analyse inductive d'entretiens
semi-structurés menés avec des informateurs clés d'un
échantillon choisi & dessein de 23 agences nationales et
internationales, qui financent des recherches en Afrique du Sud,
au Brésil, en Colombie, en Inde, aux Philippines, et en Thailande.
Nous avons également effectué une enquéte sur des sites
Internet.

Résultats Nous avons relevé un engament & transposer les
connaissances en pratique dans le mandat de 18 des 23 agences
de I'échantillon. Cependant, la terminologie utilisée était peu
homogéne. La plupart des activités mentionnées sont des efforts
classiques de diffusion auprés d'une large audience, par le biais
par exemple de sites Internet ou de publications. En outre, plus
de la moitié des agences (13 sur 23) encouragent les liens et les
échanges entre chercheurs et utilisateurs potentiels et 6 agences

sur 23 décrivent des activités de type « pull » pour intéresser
les décideurs aux travaux de recherche. Un tiers des agences
(9 sur 23) indiquent dans leur mandat vouloir améliorer I'équité
en matiére de santé par une meilleure transposition dans la
pratique des connaissances. Seules 3 des 23 agences sont
en mesure de mentionner une evaluation des activités de
transposition en pratigue des connaissances. Nous avons en
outre constaté que les agences de financement nationales
faisaient de plus grands efforts pour assurer cette transposition
que les agences internationales.

Conclusion Les agences de financement ont entrepris
des activités trés diverses de transposition en pratique des
connaissances. Elles peuvent se considérer comme ayant un réle
de courtier en connaissances et comme ayant la capacité de
promouvoir une synthése des recherches et une convergence de
I'attention sur I'équité en termes de santé. Il est urgent d'évaluer
les activités de transposition en pratique des connaissances
menees par les agences de financement,

Resumen

Organismos de financiacion en paises de ingresos bajos y medios: apoyo a la traslacion de conocimientos

Objetivo Describir cémo algunos organismos de financiacion
de investigaciones sanitarias que operan en paises de ingresos
bajos y medios promueven la traslacion de las investigaciones que
financian en politicas y practicas.

Métodos Realizamos analisis inductivos de entrevistas
semiestructuradas con informantes clave a partir de una muestra

532

intencionada de 23 organismos nacionales e internacionales que
financian investigaciones sanitarias en el Brasil, Colombia, la
India, Filipinas, Sudafrica y Tailandia. También sondeamos diversos
sitios web.

Resultados Detectamos muestras de compromiso en favor
de la traslacion de conocimientos en el mandato de 18 de 23
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organismos. Sin embargo, no habia una terminologia comdn.
La mayoria de las actividades consistian en las iniciativas
tradicionales de difusion de informacion entre un publico amplio,
por ejemplo a través de sitios web y publicaciones. Ademas,
mas de la mitad (13 de 23) de los organismos fomentaban
el establecimiento de vinculos y el intercambio entre los
investigadores y los usuarios potenciales, y 6 de los 23
organismos describieron actividades de «atraccion» para
generar interés por las investigaciones entre los decisores. La
tercera parte (9 de 23) de los organismos de financiacion tenian
encomendado el fomento de la equidad sanitaria mediante la
mejora de Ia traslacion de conocimientos. Solo 3 de los 23

Research
Knowledye translation by funding agencies

organismos podian hacer una evaluacion posterior de sus
actividades de traslacion de conocimientos. Ademas, observamos
gue los organismos de financiacion nacionales hacian un mayor
esfuerzo de traslacion de conocimientos que los organismos
internacionales.

Conclusion Los organismos de financiacion participan en
una amplia gama de actividades creativas de traslacion de
conocimientos y podrian tal vez estudiar su papel como
intermediarios en ese ambito, facultados para promover sintesis
de investigaciones y un mayor énfasis en la equidad sanitaria. Es
necesario evaluar urgentemente las actividades de traslacion de
conocimientos de los organismos de financiacian.
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In vitro activity of ceftobiprole against Burkholderia
pseudomallei
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Sir,

Burkholderia pseudomallei, a Gram-negative bacterium, causes
a disease called melioidosis in humans and animals.' The bac-
terium is @ soil organism found mainly in Southeast Asia and
Northern Australia. Antibiotics currently recommended for
therapy of melioidosis are ceftazidime, imipenem, meropenem,
amoxicillin/clavulanate, trimethoprim/sulfamethoxazole, doxy-
cycline and chloramphenicol.' A development of resistance of
B. pseudomallei to the aforementioned antibiotics has been
recognized;>? hence, a search for new agents effective against
B. pseudomallei is needed.

Ceftobiprole is a novel parenteral cephalosporin whose broad
spectrum of activity includes most clinically important
Gram-positive and Gram-negative bacteria.’

One hundred and fifteen strains of ceflazidime-susceptible
B. pseudomallei from different infected patients were selected
from our collection. All strains were identified as B. pseudomal-
lei by API 20NE (bioMérieux, France). In virre susceptibility
was determined by Kirby-Bauer disc diffusion for all 115 strains
and Etest for 5 randomly chosen strains. Paper discs containing
30 pg ceftobiprole per disc (MASTDISC) and Etest strips of
ceftobiprole at concentrations of 0.016-256 mg/L were provided
by Janssen-Cilag (Thailand). The disc diffusion test was
repeated for six strains of B. pseudomailei in order to determine

the reproducibility of the test. The methodology for suscepti-
bility testing was performed by direct colony suspension accord-
ing lo guidelines suggested by the CLSL® Quality control was
performed by testing susceptibility of Pseudomonas aeruginosa
ATCC 27853. The proposed breakpoints for inhibition zone
diameters of ceftobiprole are =20 mm for susceptible, 17-19 mm
for intermediate and <16 mm for resistant. The proposed break-
points for MICs of ceftobiprole are <4 mg/l. for susceptible,
8 mg/L for intermediate and > 16 mg/L for resistant.

The inhibition zone diameter of ceftobiprole against
P. aeruginosa ATCC 27853 was within the reference limits.
The distribution of inhibition zone diameters of ceftobiprole
against B. pseudomallei is shown in Table I. Inhibition zone
diameters of >20, 17-19 and <16 mm were observed in 46
(40%), 55 (47.8%) and 14 (12.2%) strains. respectively. Four
strains of B. pseudomallei with inhibition zone diameters of
15-19 mm on the initial disc diffusion test had identical inhi-
bition zone diameters on the second test. Another two strains
with an inhibition zone diameter of >20 mm had | mm differ-
ence in inhibition zone diameter on the second test, but the inhi-
bition zone diameters from both tests were still within
susceptible values. Four B. pseudomallei strains with an inhi-
bition zone diameter of 17-19 mm had MICs of ceftobiprole of
6—8 mg/L, whereas a strain with an inhibition zone diameter of
16 mm had an MIC of 16 mg/L.

Our findings indicate that the in vitro activity of ceftobiprole
against B. pseudomallei determined by Kirby-Bauer disc diffu-
sion is reproducible and correlates with that determined by
Etest. Cefiobiprole has less in vitro activity than ceftazidime
against B. pseudomallei, and only 40% of B. pseudomallei
strains are susceptible to ceftobiprole,

Acknowledgements

We thank Janssen-Cilag (Thailand) and The Thailand Rescarch
Fund for supporting the study.

Funding

V. T. is a recipient of Senior Researcher Scholar of the Thailand
Research Fund. Janssen-Cilag (Thailand) provided ceftobiprole
susceptibility discs and Etest strips for this study.

Transparency declarations

None to declare,

References

1. White NJ. Melioidosis, Lancet 2003; 361: 1715-22.

2. Dance DA, Wuthiekanun V, Chaowagul W et al. Development of
resistance to ceftazidime and co-amoxiclav in Pseudomonas pseudo-
malfei. J Antimicrob Chemother 1991; 28: 321—4.

Table 1. Distribution of ceftobiprole inhibition zone diameter for 115 strains of B. pseudomallei

No. of strains (%) for which the inhibition zone diameter was

18 mm

19 (16.5)

17 mm
25 (21.7)

16 mm

8 (7.0)

15 mm
5(4.3)

13 mm
1(0.9)
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ventriculitis caused by Enterococcus faecalis with
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Sir,

External ventricular drains (EVDs) are essential monitoring
devices in neurosurgery, and direct portals for the removal of
cerebrospinal fluid (CSF), including the temporary control of
raised intracranial pressure, and for the instillation of therapeutic
agents. Their benefits must be balanced against the compli-
cations associated with their use, the most important of which is
infection (ventriculitis). Most patients with EVD-associated ven-
triculitis can be cured by instilling antibiotics directly into the
ventricles.! We describe here a patient with such an infection
treated by administering daptomycin using this route,

A 62-year-old man was admitted to this hospital with a subar-
achnoid haemorrhage and underwent coil occlusion of an anterior
communicating artery aneurysm. Four days later, he became
confused and was noted to have raised intracranial pressure; a
lumbar drain was inserted. He subsequently became pyrexial and
culture of CSF obtained via the lumbar drain yielded Klebsiella
pneumoniae. An EVD was inserted and the ventriculitis was suc-
cessfully treated with a 14 day course of intravenous ceftazidime
and intraventricular gentamicin, The intention was to remove the
EVD on day 30. However, Gram’s stain examination of a sample
of CSF showed Gram-positive cocci, and Enterococcus faecalis,
which was susceptible to ampicillin and vancomycin, but exhib-
ited high-level resistance to gentamicin (MIC > 200 mg/L), was
isolated. Vancomyein (10 mg) was instilled into the ventricles,
but, after 8 days of therapy, E. faecalis was still recovered from

the CSE. The MIC of daptomycin for this strain was 2.0 mg/L, as
determined by an Etest on Mueller—Hinton agar, and this drug
was administered intravenously at a dosage of 1 g (12 mg/kg)
once daily. In addition, the EVD was removed and an Ommaya
reservoir was implanted. Following a further 4 days of therapy
with intraventricular vancomycin, E. faecalis was again recov-
ered from the CSF. It was therefore decided to instil daptomycin
into the ventricles at a dosage of 10 mg every third day; consent
was obtained from the patient. Trough and peak daptomycin CSF
concentrations (determined just before and 30 min after a dose,
respectively, by high-performance liquid chromatography at the
Department of Medical Microbiology, Southmead Hospital,
Bristol, UK) were 23 and 483 mg/L, respectively. The dosage of
daptomycin was reduced to 5 mg every third day, and trough and
peak daptomycin CSF concentrations at the lower dosage were
9.9 and 139 mg/L, respectively. The CSF became sterile within 3
days of commencing intraventricular daptomycin and remained
so throughout the 2 week treatment period. The patient remained
well and he was eventually discharged from hospital. However,
he was re-admitted 28 days later with symptoms and signs of
meningitis. Culture of a sample of CSF yielded E. faecalis with
the same antibiogram as the original isolate and treatment with
intraventricular daptomycin at a dosage of 5 mg every third day
was restarted. In addition, the Ommaya reservoir was replaced
with an EVD. Daptomycin was administered for 4 weeks during
which time he experienced transient pyrexias after each instilla-
tion of daptomycin; this side effect was resolved when the treat-
ment was discontinued. The CSF became sterile, the EVD was
removed and he was discharged from hospital 39 days after he
had been re-admitied. Clinical and bacteriological cures were
sustained after follow-up for more than | year.

EVD-associated ventriculitis is one of the most common
infections in neurosurgical practice. Until recently, only three
antibiotics have been available in formulations suitable for intra-
ventricular use: vancomycin, gentamicin and colomycin.
Enterococci are increasingly being recognized as causes of ven-
triculitis in neurosurgical patients, and some strains exhibit
resistance to vancomycin or high-level resistance to the amino-
glycosides, thereby limiting treatment options. Linezolid has
been used successfully as systemic therapy in such cases.>?
However, this antibiotic is not bactericidal and prolonged
courses increase the risks of adverse effects. Daptomycin is the
first of a new class of antibiotics, the cyclic lipopeptides. It has
been shown to be rapidly bactericidal against enterococci,
including vancomycin-resistant strains.* Daptomycin penetrates
poorly into the CSF compartment when given by the systemic
route. In a rabbit model of meningitis caused by Streptococcus
prewmoniae, only 5% of the corresponding serum concentration
was achieved in the CSF, and the drug failed to sterilize the
CSF after 4 days, despite the administration of a high dosage.’
On the other hand, a study involving a rabbit model of
Staphylococcus aureus ventriculitis demonstrated that intraventri-
cular daptomycin achieved greater bactericidal activity, more
rapid killing kinetics and a longer half-life in the ventricles than
intraventricular vancomycin.® Many years’ experience of mana-
ging patients with EVD-associated ventriculitis by instilling anti-
biotics into the ventricles encouraged us to treat the patient
described in this report with intraventricular daptomycin. This
present experience suggests that intraventricular daptomycin is
an effective therapy of patients with EVD-associated ventriculitis
caused by enterococci; it may be equally appropriate as treatment
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