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Introduction

Surveillance is the systematic, ongoing observation of the
occurrence and distribution of disease in a population and the
events or conditions that increase or decrease the risk of
disease. It is important to recognize that surveillance encom-
passes analysis of data and dissemination of results so that
appropriate actions can be taken.

In November 2007 the Northern Ireland Healthcare-
Associated Infection Surveillance Centre (HISC) was invited to
participate in a collaborative research initiative with the
Argentine Accreditation Institute for Healthcare Institutions
(Instituto Técnico de Acreditacion de Establecimientos de Salud,
ITAES) to conduct a nationwide healthcare-associated infection
(HCAI) prevalence survey. Prevalence surveys of HCAIs provide
data on hospitalized patients, at one particular point in time,
and are generally easy to conduct and are cost-effective."

In April 2008 ITAES performed a prevalence survey with
methodology identical to that employed by the Hospital Infec-
tion Society (HIS) in the Third Prevalence Survey of HCAIs in
Acute Hospitals in the British Isles.? Data collected were pro-
cessed and analysed at HISC. Definitions of HCAIls were those
developed by the National Healthcare Safety Network (NHSN),
formerly the National Nosocomial Infection Surveillance (NNIS)
System, Centers for Disease Control and Prevention (CDC,
Atlanta, Georgia, USA; ‘Patient safety component protocols’,
http://www.cdc.gov/ncidod/dhqgp/nhsn_documents.html).*

The objectives of the survey were to determine prevalence
rates of HCAIs, provide data which could be used for international
benchmarking, and that will assist in the prioritization of
resources to prevent and reduce the occurrence of HCAIs.

Methods

From April 2008 to July 2008, an HCAI prevalence survey was
carried out in 39 hospitals in seven of 23 provinces in Argentina.
The survey was organized by ITAES and the Hospital Aleman
infection prevention and control staff. The invitation to
participate was sent to selected hospitals with a recognized
infection prevention and control team (IPCT), a developed
clinical microbiology laboratory and an infectious disease (ID)
specialist who accepted to lead the survey at their institution.
This person ensured the collaboration of clinical staff and
hospital management. The hospital IPCT was responsible for
the collection and recording of survey data. The study protocol
together with the data collection questionnaire and the defi-
nitions of infection used in the 2006 Third Prevalence Survey of
Healthcare Associated Infections in acute hospitals, were
translated into Spanish to be used as a training tool and study
protocol (M. Del Castillo et al. Manual del Sistema VIGILAR
2008; http://www.ITAES.org.ar).’

The questionnaire consisted of four sections on a one-page,
double-sided A4 sheet. The first section included the survey
date and hospital details; the second dealt with demographic
details and HCAl-related risk factors; the final section recorded
details of all HCAIs including those in which meticillin-resistant
Staphylococcus aureus (MRSA) was implicated as the causative
organism. The majority of questions were answered by marking
an ‘X’ in a box. A number of questions required numerical codes
or dates. In order to establish whether patients met the criteria
for HCAI, staff were directed to use documentation including

medical records, nursing notes, temperature charts, X-rays,
laboratory reports, and to seek additional evidence from ward
staff where appropriate. All participant institutions collected
data on individually serialized questionnaires which were
designed using an optical mark reader (OMR) system (Formic 4;
Formic Ltd, London, UK). The questionnaires were scanned and
analysed at HISC, Belfast, Northern Ireland.

The infections documented were all active HCAIs present in
a patient at the time of survey, including those requiring
antimicrobial treatment. Public and private hospitals with
acute adult inpatients and an active IPCT were eligible to
participate in the survey. Excluded from this survey were
specialist paediatric hospitals, hospitals with fewer than 50
inpatient beds, and those providing non-acute services and day
cases. Data collection was performed in a single day for each
ward or unit.? Permission to access medical notes was sought
from medical directors of each participating facility. The local
coordinator’s role was to explain the aims and objectives of the
survey, support the data collection teams and answer queries
regarding definitions, methodology and logistics during the
survey. Completed questionnaires were returned to the central
coordinator’s office in Buenos Aires City, checked, and finally
sent to HISC in Northern Ireland for processing. Feedback of
data to individual hospitals was by means of individual reports.
The results obtained were compared with those of the HIS
survey and with the South Africa study.

Statistical methods

Confidence intervals (Cls) for HCAI prevalence were calcu-
lated using the score method.® Odds ratios (ORs) were reported
for each risk factor relative to a reference category, with 95%
Cls calculated using the method of Miettinen and Nurminen.’

Results

The prevalence survey included 4249 patients of whom 1207
had undergone a surgical procedure. There was a very slight
preponderance of females (50.9%). The mean age of patients
surveyed was 55 years (median: 57; range: 13—107). The mean
age was slightly higher for males (56 years) than for females (53
years).

Results of the survey are presented in Tables I-VII. The
overall prevalence of infection was 11.30% (480/4249). There
was a statistically significant higher prevalence of HCAls among
men (13.61%) compared with women (9.02%) (OR: 1.59; 95% Cl:
1.31-1.93).

Critical care medicine was the consultant specialty with the
highest HCAI prevalence (29.17%), which was significantly
higher than the series as a whole (OR: 3.56; 95% Cl: 2.59—4.88)
(Table I).

Table Il shows the prevalence of HCAls affecting different
body systems. For many of the 480 patients with HCAI, more
than one body system was affected. Three categories of infec-
tions accounted for almost two-thirds of all the 605 infections by
system, namely pneumonia (141, 23.3%), urinary tract infections
(133, 22.0%) and surgical site infections (SSls) (123, 20.3%). The
prevalence of SSI was 2.89%; however, when the denominator
was restricted to patients who had undergone surgery, i.e. 1207
patients who had had either surgery with no implant within the
previous 30 days or surgery within previous year involving an
implant, the SSI prevalence was 10.19% (95% Cl: 8.61—12.03).
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Table |
Prevalence of healthcare-associated infection (HCAI) in Argentinian series according to patient characteristics and specialty
No. of No. of patients Prevalence OR (95% CI) 95% Cl P-value®
patients with HCAI of HCAI (%)
All patients 4249 480 11.30 10.38—12.28
Sex <0.001
Male 2079 283 13.61 1.59 (1.31—-1.93) 12.21-15.15
Female 2162 195 9.02 1 7.88—10.30
Age group (years) <0.001
<35 894 72 8.05 0.62 (0.46—0.84) 6.44—10.02
35—64 1819 204 11.21 0.90 (0.72—1.13) 9.85—12.75
65—84 1218 150 12.32 1 10.59—14.28
>85 247 43 17.41 1.50 (1.04—2.17) 13.19—-22.63
Consultant specialty group <0.001
General medicine 1802 187 10.38 1.00 9.05—11.87
General surgery 567 59 10.41 1.00 (0.74—1.32) 8.15—13.19
Trauma and orthopaedics 358 44 12.29 1.21 (0.85—1.72) 9.28—16.10
Obstetrics and gynaecology 379 9 2.37 0.21 (0.11—-0.41) 1.25—4.45
Cardiothoracic surgery 93 17 18.28 1.93 (1.12-3.32) 11.74-27.34
Ophthalmology and ENT 24 2 8.33 0.79 (0.20—-3.04) 2.32—-25.85
Neurosurgery 128 31 24.22 2.76 (1.80—4.24) 17.62—32.32
Critical care medicine 240 70 29.17 3.56 (2.59—4.88) 23.78—-35.21
Others 17 3 17.65 1.85 (0.57—6.07) 6.19—41.03

Cl, confidence interval; OR, odds ratio; ENT, ear, nose and throat.

2 Chi-squared test to assess whether the data give significant evidence that the prevalence of HCAI in this population depends on each of the

three factors, gender, age, consultant specialty group.

Table 11l shows some results for three types of infection that
were most closely related to device use. Urinary tract infec-
tions were predominantly catheter-related, whereas about
half of the pneumonias and primary bloodstream infections
were ventilator- and central line-related.

Table IV shows how secondary bloodstream infections,
where the patient had a culture-confirmed bloodstream
infection and a related HCAI at another site, are related to
infection site. There is marked variation in the propensity to
develop a secondary bloodstream infection, though numbers
are small for some infection types.

Table Il

Prevalence of various types of healthcare-associated infection (HCAI)

Of the 4249 patients, 48 (1.13%) had an MRSA-associated
infection. These constitute 10% of all patients with HCAlIs.
MRSA was the causative organism in 58 infections in these 48
patients. MRSA was more common in males than females
(OR: 1.22; 95% Cl: 0.69—2.16), in line with the findings for all
HCAIs. Critical care medicine and some surgical specialties
(neurosurgery, trauma and orthopaedics) accounted for the
highest MRSA prevalence. The prevalence of MRSA in SSls
among surgical patients was 14/1207 (1.16%). MRSA was most
prevalent in the <35-year age category (prevalence: 1.45;
OR: 1.62).

Infection type No. of infections Prevalence of HCAI (%) by 95% ClI Percentage of
infection type total HCAIs
Gastrointestinal system 8 0.19 0.10—0.37 1.32
Urinary tract 133 3.13 2.65—3.70 21.98
Surgical site 123 2.89 2.43-3.44 20.33
Restricted to 1207 surgical patients 10.19 8.61—12.03
Pneumonia 141 3.32 2.82—3.90 23.31
Skin and soft tissue 51 1.20 0.91-1.57 8.43
Primary bloodstream 62 1.46 1.14—1.87 10.25
Lower respiratory tract (not pneumonia) 16 0.38 0.23-0.61 2.64
Eyes, ENT or mouth 5 0.12 0.05—0.28 0.83
Bone and joint 26 0.61 0.42—0.90 4.30
Systemic 15 0.35 0.21-0.58 2.48
Cardiovascular system 7 0.16 0.08—0.34 1.16
Reproductive tract 4 0.09 0.04—0.24 0.66
Central nervous system 14 0.33 0.20—-0.55 2.31

ENT, ear, nose and throat.
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Table IlI

Device-associated infections (DAls)
Infection type No. of infections No. of DAIs Prevalence of DAIls (%) 95% ClI % of DAls
Urinary tract 133 115 catheter-related 2.71 2.26—3.24 86.5
Pneumonia 141 64 ventilator-associated 1.51 1.18—1.92 45.4
Primary bloodstream 62 35 central line-related 0.82 0.59—-1.14 56.5

Cl, confidence interval.

At the time of survey, 1926 out of 4249 patients (45.3%) were
on antimicrobial therapy, with more than 1496 (35.2%) receiving
intravenous antimicrobials. Of the 480 patients with HCAI, 421
(87.7%) were receiving antimicrobials at the time of the survey
and 355 (74.0%) were receiving them intravenously. Risk factors
for all HCAIs are shown in Table V and risk factors specific to
primary bloodstream infections are presented in Table VI.

Table VII presents a comparison of HCAI prevalence rates
between Argentina, England, Northern Ireland, Wales,
Republic of Ireland and South Africa (See online Figure 1).

Discussion

The healthcare system in Argentina comprises 3000 public
(funded by the province or national government) and private
(either profit or non-profit) hospitals. Seven hundred hospitals
had an intensive care unit with a total of 6500 beds. The
number of active infection control programmes in all of
Argentina is unknown. In this study we have included all
categories of hospitals. Our study was carried out in 39 insti-
tutions representing 1.3% of all Argentine hospitals. The insti-
tutions surveyed all had intensive care units (representing 5.5%
of all hospitals with an intensive care unit), a fully functioning
infection prevention and control team and a clinical
microbiology laboratory with conditions to identify micro-
organisms into species classification.

HCAIs are a major threat to patient safety, with surveillance
the cornerstone of infection prevention and control. The
primary aim of this survey was to assess the prevalence of
HCAIls in acute hospitals. Our second aim was to develop
a methodology, utilizing NHSN definitions, which could be used
for future surveys.

Although the same protocol and questionnaires as those used
in the 2006 Four Country Prevalence Survey from British Isles
were used in our study, differences in sampling strategy and
case mix make our prevalence rates difficult to benchmark.*>

Argentina previously had no information about countrywide
HCAI prevalence and this survey contributes an important
starting point for the monitoring of HCAIs.

The overall prevalence of HCAI in Argentina was 11.30%,
substantially higher than the 2006 Four Country Prevalence
Survey from British Isles that showed an overall prevalence of
7.59%.2 However, 47 hospitals (25%) in the 2006 Four Country
Prevalence Study had an overall prevalence of >10%.2

The reasons for a higher burden of HCAIs in Argentina than
the British Isles are difficult to determine given the available
evidence. The main determinants for a higher HCAI prevalence
may be: environmental factors, hygiene conditions, infra-
structure, equipment, relationship between healthcare staff
and patients, paucity of knowledge and application of basic
infection-control measures. In addition, the infrastructure and
essential activities of infection control and effective good
practice in Argentine hospitals are not the same as in devel-
oped countries.

A similar prevalence survey, using the same methodology
and definitions, was performed in South Africa.® This was
limited to six healthcare facilities (four in the public sector and
two in the private sector) and only four main types of HCAIls
(urinary tract infections, SSls, primary bloodstream infections
and pneumonias) were surveyed. The services offered by the
six facilities included medicine, surgery, trauma, intensive
care, obstetrics/gynaecology and paediatrics. In the South
African study the combined prevalence for the four surveyed
infections was 9.7% (Table VIl). Differences in the distribution

Table IV

Secondary bloodstream infections (SBSIs)® related to infections and prevalence of healthcare-associated infection (HCAI)
Infection type Total no. of infections No. of SBSIs % of infections with SBSls 95% ClI
Gastrointestinal system 8 2 25 7-59
Urinary tract 133 6 4.5 2—9.5
Surgical site 123 3 2.4 0.8—6.9
Pneumonia 141 11 7.8 4.4—13.4
Skin and soft tissue 51 2 4 1-13
Lower respiratory tract (not pneumonia) 16 0 0 0—19
Eyes, ENT or mouth 5 2 40 1277
Bone and joint 26 2 8 2—-24
Systemic 15 8 53 30-75
Cardiovascular system 7 5 71 36—92
Reproductive tract 4 1 25 5-70
Central nervous system 14 1 7 1-31

Cl, confidence interval; ENT, ear, nose and throat.
@ The patient had a culture-confirmed bloodstream infection and a related HCAI at another site.

Wales, Northern Ireland and South Africa, Journal of Hospital Infection (2012), doi:10.1016/j.jhin.2011.12.001
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Table V
Risk factors for healthcare-associated infection (HCAI) among 4249 patients
Risk factor Prevalence of HCAI (%) in Prevalence of HCAI (%) in OR (95% Cl) P-value
patients with risk factor patients without risk factor

Current urinary catheter 23.82 (252/1058) 7.15 (228/3191) 4.06 (3.34—4.94) <0.001
Urinary catheter in last 7 days 21.92 (167/762) 8.98 (313/3487) 2.85 (2.31—3.50) <0.001
Current other bladder instrumentation 21.28 (10/47) 11.19 (470/4202) 2.14 (1.07—4.29) NS

Other bladder instrumentation in last 7 days 20.00 (9/45) 11.20 (471/4204) 1.98 (0.96—4.08) NS

Current peripheral IV catheter 9.87 (238/2411) 13.17 (242/1838) 0.72 (0.60—0.87) 0.003
Peripheral IV catheter in last 7 days 11.33 (177/1562) 11.28 (303/2687) 1.01 (0.83—1.22) NS

Current central IV catheter 33.33 (199/597) 7.69 (281/3652) 6.54 (5.30—8.08) <0.001
Central IV catheter in last 7 days 34.01 (118/347) 9.28 (362/3902) 5.04 (3.94—6.45) <0.001
Current mechanical ventilation 43.72 (87/199) 9.70 (393/4050) 7.23 (5.37-9.74) <0.001
Mechanical ventilation in last 7 days 32.04 (58/181) 10.37 (422/4068) 4.07 (2.94—5.65) <0.001
Current parenteral nutrition 27.27 (30/110) 10.87 (450/4139) 3.07 (2.00—4.72) <0.001
Parenteral nutrition in last 7 days 23.30 (24/103) 11.00 (456/4146) 2.46 (1.55—3.91) <0.001
Any current antimicrobials 21.86 (421/1926) 2.54 (59/2323) 10.70 (8.12—14.2) <0.001
Current IV antimicrobials 23.73 (335/1496) 5.27 (145/2753) 5.19 (4.22—-6.38) <0.001
Surgery in last 30 days (no implant) 16.15 (155/960) 9.88 (325/3289) 1.76 (1.43—2.16) <0.001
Implant surgery in last year 28.79 (76/264) 10.14 (404/3985) 3.58 (2.69—4.76) <0.001
Other invasive procedures 18.87 (100/530) 10.22 (380/3719) 2.04 (1.60—2.60) <0.001

OR, odds ratio; Cl, confidence interval; IV, intravenous; NS, non-significant.

of HCAIls between the South African survey and the others may
perhaps be accounted for by the fact that more than half of all
public hospital admissions are HIV-related.

An important difference between this Argentine study and
the 2006 Four Country Prevalence Survey is that we did not
conduct extensive training and validation activities.? The
limited training provided and the lack of validation were down
to time constraints and resource issues both financial and staff.
However, given these constraints, the Argentine survey closely
followed the 2006 Four Country Prevalence Survey method-
ology and protocol. It is our intention to address training and

National prevalence surveys of HCAIs are increasingly
common; recent reports include those from Germany (3.5%),
Greece (9.3%), and Norway (5.4%).°~'" Possible reasons for
different prevalence of HCAIs in other countries include the
quality of established infection prevention and control
programmes.

In Argentina, the prevalence of the commonest HCAIs
(urinary tract infections, pneumonia, SSIs and primary blood-
stream infections) are higher than described in the 2006 Four
Country Prevalence Survey.?

Statistically significant risk factors for all HCAls included

validation in future studies. instrument-related  procedures, intravascular catheter,

Table VI

Risk factors for primary bloodstream infection (PBSI) among 4249 patients
Risk factor Prevalence of PBSI (%) in  Prevalence of PBSI (%) in OR (95% Cl) P-value

patients with risk factor patients without risk factor

Current urinary catheter 2.93 (31/1058) 0.97 (31/3191) 3.08 (1.87—-5.06) <0.001
Urinary catheter in last 7 days 2.89 (22/762) 1.15 (40/3487) 2.56 (1.52—4.31) <0.001
Current other bladder instrumentation 0.00 (0/47) 1.46 (62/4249) 0 (0—5.48) NS
Other bladder instrumentation in last 7 days 4.44 (2/45) 1.43 (60/4204) 3.21 (0.84—12.3) NS
Current peripheral IV catheter 0.91 (22/2411) 2.18 (40/1838) 0.41 (0.25—0.70) <0.001
Peripheral IV catheter in last 7 days 0.76 (12/1562) 1.86 (50/2687) 0.41 (0.22—0.76) 0.005
Current central IV catheter 6.37 (38/597) 0.66 (24/3652) 10.3 (6.15—17.2) <0.001
Central IV catheter in last 7 days 8.65 (30/347) 0.82 (32/3902) 11.4 (6.90—19.0) <0.001
Current mechanical ventilation 6.53 (13/199) 1.21 (49/4050) 5.71 (3.07—-10.6) <0.001
Mechanical ventilation in last 7 days 5.52 (10/181) 1.28 (52/4068) 4.52 (2.29-8.93) <0.001
Current parenteral nutrition 9.10 (10/110) 1.26 (52/4139) 7.86 (3.93—15.7) <0.001
Parenteral nutrition in last 7 days 8.74 (9/103) 1.28 (53/4146) 7.39 (3.60—15.2) <0.001
Any current antimicrobials 3.01 (58/1926) 0.17 (4/2323) 18.0 (6.8—47.8) <0.001
Current IV antimicrobials 3.54 (53/1496) 0.33 (9/2753) 11.2 (5.6—22.5) <0.001
Surgery in last 30 days (no implant) 0.83 (8/960) 1.64 (54/3289) 0.50 (0.24—1.04) NS
Implant surgery in last year 1.52 (4/264) 1.46 (58/3985) 1.04 (0.39-2.78) NS
Other invasive procedures 3.21 (17/530) 1.21 (45/3719) 2.71 (1.55—4.73) <0.001

OR, odds ratio; Cl, confidence interval; IV, intravenous; NS, non-significant.
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Table VII

Comparative healthcare-associated infection (HCAI) prevalence rates: Argentina, England, Northern Ireland, Wales, Republic of Ireland

and South Africa

HCAI prevalence (%) Argentina  England?  Northern Ireland?  Wales?  Republic of Ireland?  Republic of
South Africa®
Overall 11.30 8.19 5.43 6.35 4.89 -
Primary bloodstream infection 1.46 0.62 0.38 0.56 0.49 5.01
Pneumonia 3.32 1.27 1.29 0.68 0.86 2.88
SSI — surgical patients only 10.19 4.65 3.69 5.35 4.56 3.00
Urinary tract infection 3.13 1.80 1.84 1.08 1.10 1.53
MRSA 1.13 1.28 0.85 0.87 0.49 —

SSI, surgical site infection; MRSA, meticillin-resistant Staphylococcus aureus.

mechanical ventilation, and parenteral nutrition. In primary
bloodstream infections only surgery and bladder instrumentation
were not statistically significant risk factors.

Patients who had an HCAI were older than those who did
not, with mean ages 58 and 54 years respectively. The patients
surveyed were divided into four age groups, and the prevalence
of HCAI for each group was calculated. The distribution by age
groups in Argentina of the surveyed population was: <35 years,
21.4%; 35—64 years, 43.5%; 65—84 years, 29.2%; and >85.5
years, 9%. Compared with the British series 9%, 26.9%, 45.9%
and 17.9%, respectively, the Argentine caseload was very much
younger, in line with the great difference in demographics
between the underlying populations. Despite this age differ-
ence, the overall prevalence of infection was much higher in
Argentina than in the British Isles. The prevalence in the
Argentine series increased steadily from 8.05% in patients aged
<35 years, 11.21% in patients aged 35—64 years, 12.32% in
patients aged 65—84 years and 17.41% in patients aged >85
years; this parallels the trend in the British Isles series in which
the same age groups had prevalence rates of 3.19%, 6.4%, 8.28%
and 9.8% respectively.

There were significant differences in the presence of certain
HCAI risk factors in Argentina compared with the 2006 UK Four
Country survey.? More patients in Argentina had indwelling
urinary catheters (24.9% vs 14,6%, P < 0.001), central venous
catheters (33.33 vs 19.9%, P<0.001), were mechanically
ventilated (43.7% vs 29.1%, P <0.001), receiving parenteral
nutrition (27.27% vs 24.9%, P < 0.01) and were receiving anti-
microbials (45.3% vs 18.8%, P < 0.001).

MRSA-related HCAls were more prevalent in patients aged
<35 years and in patients in critical care medicine.

It should be noted that in our survey the prevalence of SSI, in
respect of patients who underwent surgery, is the highest of all
system infections (10.19%) and was double that of the refer-
ence study (10.19% vs 4.65%).2

Ten percent of patients in our survey with HCAI had MRSA as
the causative organism, whereas it was 13.7% in the 2006 Four
Country Prevalence Survey.

In our study there was no statistically significant difference
of MRSA-HCAI between males and females. In the 2006 Four
Country Prevalence Survey, however, males were 1.5 times
more likely to have an MRSA infection than females (P < 0.001).2

In Argentina, the prevalence rate in critical care medicine
was similar to that quoted in the 2006 Four Country Prevalence
Survey. Surgical specialties, neurosurgery, trauma and ortho-
paedics accounted for twice the prevalence of HCAI.

The most prevalent infections in order of magnitude were
consistent with other studies.'?~ "4

The National Nosocomial Infections Surveillance Network of
Argentina (VIHDA) in the year 2010 carried out a point preva-
lence study of HCAIs in non-critical areas, in 61 hospitals, in 21
provinces. HCAI prevalence was 9%, 215 infected patients, out
of the 2394 adults surveyed. The SSI prevalence was 9.1%, out
of 497 operated patients, 45 became infected.'®

In conclusion, this was the first HCAI prevalence survey
performed in Argentina, and demonstrated a higher HCAI rate
than that recorded in the 2006 Four Country Prevalence
Survey.? This methodology and organization employed should
be used as a template for future HCAI surveillance initiatives
using standardized methodology and definitions, nationally,
locally or at unit level. This survey has provided a baseline
against which future prevalence surveys can be compared.
In the absence of targeted incidence surveillance, we recom-
mend consideration of repeat prevalence surveys as an effec-
tive means of measuring the impact of interventions over time.

Information obtained from this survey will contribute to the
prioritization of resources and will help to inform the Ministry
of Health, hospitals and other relevant stakeholders in the
continuing effort to reduce the number of HCAIs.
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