International
Medical Society

2016

International Archives of Medicine
Section: Infectious Diseases
ISSN: 1755-7682

http://imedicalsociety.org

Vol. 9 No. 398
doi: 10.3823/2269

Factors Associated with Nosocomial Infection in
the Elderly in the Intensive Care Unit
ORIGINAL

Laelson Rochelle Milanês Sousa1, Luana Kelle Batista Moura2, Maria Eliete Batista Moura3,
Glícia Cardoso Nascimento4, Francisca Tereza Coelho Matos5, Thiago Lima Monte5

Abstract
Background: The elderly have increased vulnerability to disease and
exposure to hospital infections.

Aims: The study aims to evaluate the clinical and epidemiological
factors associated with nosocomial infection in the elderly.

Methods: A retrospective study with a population of 625 elderly
patients admitted to intensive care units and a sample of 308 elderly
who developed nosocomial infection from January 2012 to June
2015.

Results: A total of 49.7% of the elderly presented a growth of micro-organisms in tracheal aspirates. The diseases classified as "other"
increased likelihood of tracheal infection (3.61, 95% - CI 1.84 to
7.10; p = 0.005) and the probability of growth of micro-organism
in the culture performed elsewhere - general (8.96, 95% - CI 3.03
to 26.49; p = 0.005). Surgical procedures increased the chance of
growth of micro-organisms in tracheal secretion culture (OR 1.96,
95% CI 1.11 to 3.48) and surgical site culture (OR 5.06, 95% CI 1,
from 76 to 14.55). The neurological disease increased the chance
of growth of micro-organisms in the cultures of tracheal secretions,
blood and general (OR 3.80, 95% CI 1.22 to 11.83; OR 3.27, 95%
CI 1.24 - 8.66; OR 15.61, 95% CI 4.78 to 50.98). The pneumothorax
increases by four times the probability of growth of micro-organisms
in the catheter tip (OR 4.17, 95% CI 1.24 to 13.97). Chronic and acute
renal failure and other diagnoses increased by eighteen times the
chance of growth of micro-organisms in general culture (OR 18.06,
95% CI 3.63 to 89.86).
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Conclusion: The main risk factors for nosocomial infection of elderly
in the Intensive Care Unit are chronic and acute renal failure, neurological diseases and surgical procedures and must be adopted a policy
of prevention and control of nosocomial infection in the treatment of
the elderly.
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Introduction

Methodos

In Brazil, the number of elderly is increasing. In the
Piauí, northeastern state of Brazil, this percentage
reaches 11.4% of the population, a number considered very significant [1]. This increase is already
perceived in health institutions, especially in critical
sectors. In Intensive Care Units (ICU), the number
of assisted elderly has increased in recent decades.
Among the diseases that threaten the safety of the
elderly in this environment stands out the nosocomial infection in age extremes, by intrinsic factors
such as advanced age and associated comorbidities
and extrinsic factors such as hospital environment,
main diagnosis and the presence of events adverse. It can be seen in the literature a large focus on
studies related to nosocomial infection in newborns,
however there is a huge failure when it comes to
the elderly population, especially in developing countries.
About 42-52% of patients admitted in Brazilian
ICUs are elderly, holding about 60% of hospital
daily available in this environment, in addition, high
portion of these individuals progress to death [2].
The study is justified by the nosocomial infection
(NI) in Brazil show up as a growing problem with
consequences that include increased in expenditures, in the patient's hospital stay and the increase
in mortality rates, especially among the elderly. The
study aims to evaluate the clinical and epidemiological factors associated with nosocomial infection in
the elderly in the Intensive Care Unit.

This is a retrospective descriptive study of prevalence, performed in adult intensive care unit of a large
general hospital, reference in the northeastern of
Brazil. This hospital performs more than 200,000
annual consultations and provides medical and surgical care in various specialties, acting as rearguard
for all through the middle northern region of Brazil.
The population of the study included 625 elderly
patients hospitalized in the health service's ICU investigated from January 2012 to June 2015, with
a diagnosis of hospital infections, according to the
criteria of the Center of Disease Control and Prevention - CDC confirmed by bacterial culture.
The sample consisted of 308 elderly patients (60
years or older) who developed nosocomial infection
during the period surveyed. The mean length of
stay in the ICU is 73.5 (seventy-three and a half)
patients/month, most of them for neurological and
cardiac causes or postoperative of major surgeries.
Data collection took place in records of the Hospital Infection Control Commission database, supplemented by information acquired in the billing sector
and the Medical Records and Statistics Service. The
instrument was a structured questionnaire with information regarding sociodemographic conditions
(gender, age, nationality and profession), the topography of the infection, pre-existing diseases and
the main diagnosis for hospitalization.
Data were entered in Excel 2010 program in double entry and validation, and analyzed using the
Statistical Package application for Social Sciences
(SPSS) version 20.0.
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For verification association between hospital infection and the study variables, the prevalence ratios and odds ratios, (multivariate analysis of binary
outcome parameters were realised by logistic regression and visualized by showing related odds ratios
with 95% confidence intervals), Fisher's exact test
and chi-square test were calculated. The most significant data were presented in tables and graphs.

Results
The nosocomial infection reached the elderly aged
60-97 years with a mean age of 68.28 years. were
predominantly female (68%), and marital status married (64%). The prevalence of nosocomial infection
in elderly patients was 42.8%.
The study results show the relationship of gender,
age, nationality, profession, pre-existing diseases
and diagnosis of hospitalized elderly in the Intensive Care Unit with the results of cultures made.
Almost half of the elderly presented a growth of
microorganisms in the tracheal secretions (47.7%),
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while in the urine, this growth was observed in approximately one third of the elderly (33.8%) and
in the blood (21.1%). Statistically significant difference was identified between sex, age and original
hospital (countryside of state, central hospital, or
originating in other states) (Table 1).
Different pre-existing conditions were analyzed
according to whether they are risk factors for the
growth of micro-organisms in bacterial cultures. The
diseases classified as "other" increased approximately three and a half times the probability of growth
of micro-organisms in bacterial culture performed
in the tracheal secretion, and approximately nine times the likelihood of this growth culture performed
in other locations (general), and has significant influence on the decrease of cases in which a growth
of microorganisms in the catheter tip culture.
The presence of more than a pre-existing comorbidity has increased by approximately eight and a
half times the chance of growth of micro-organisms
in culture of surgical site infections and general culture (Table 2).

Table 1. D
 istribution of elderly who had positive bacterial culture, according to the variables: sex, age,
nationality and profession.
Topography of infections
Bacterial Culture
Sociodemographic
Variables
Sex
Men
Women
Age
60 to 69 years
70 to 79 years
80 or older
Originating From
Countryside of State
Capital of State
Other states
Total

Tracheal
secretions

Urine

Surgical
Wound

Surgical site
infection

General
Culture*

%

%

%

%

%

%

%

55.9
45.3

31.5
35.4

24.4
18.8

5.5
9.4

3.1
8.8

3.9
5.5

7.1
3.3

0.046

49.4
46.3
56.1

34.0
29.5
40.4

18.6
25.3
21.1

6.4
13.7
1.8

7.7
5.3
5.3

6.4
3.2
3.5

5.1
5.3
3.5

0.019

46.0
55.4
47.8

37.3
34.8
19.6

20.7
17.0
32.6

4.7
7.1
19.6

8.0
2.7
10.9

2.7
6.3
8.7

4.0
2.7
13.0

0.004

49.7

33.8

21.1

7.8

6.5

4.9

4.9
*: p values <0.05

Blood Catheter Tip
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Table 2. D
 istribution of preexisting comorbidities of the elderly and the topography of infections according
to the odds ratio test and Fisher's exact test.
Topography of infections
Variables

Tracheal
secretions

Urine

Blood

Surgical
Wound

Surgical site
Catheter tip
infection

General
Culture*

Pre-existing diseases
Hypertension

1.05
0.85 (1.18) 0.92 (1.09)
1.80
0.51 (1.96) 0.69 (1.45)
0.14 (7.14)
[0.65 : 1.69] [0.51 : 1.42] [0.51 : 1.67] [0.72 : 4.50] [0.14 : 1.86] [0.26 : 1.78] [0.02 : 1.10]

CRF/ARF**

0.64 (1.56)
1.16
0.79 (1.27)
0.91
0.25 (4.00)
2.39
[0.37 : 1.11] [0.66 : 2.04] [0.40 : 1.59] [0.29 : 2.82] [0.03 : 1.94] [1.00 : 5.74]

Other pre-existing
comorbidities

3.61
1.62
1.18
[1.84 : 7.10] [0.88 : 2.99] [0.58 : 2.42]

Diabetes

0.80 (1.25) 0.67 (1.49)
1.19
1.87
[0.40 : 1.58] [0.31 : 1.44] [0.53 : 2.65] [0.59 : 5.91]

More than one
comorbidity

0.48 (2.08)
1.52
[0.19 : 1.23] [0.62 : 3.72]

Cardiac disorders

0.80 (1.25) 0.98 (1.02)
1.96
[0.31 : 2.01] [0.36 : 2.69] [0.71 : 5.43]

Obesity

1.01
0.38 (2.63)
1.26
1.33
[0.32 : 3.22] [0.08 : 1.77] [0.33 : 4.79] [0.16 : 10.82]

0.06

1.28
[0.35 : 4.69]

0.02

8.96
[3.03 : 26.49]

0.23

3.36
[1.29 : 8.74]

0.23

0.39

8.66
[2.65 : 28.34]

1.00

0.68 (1.47)
[0.09 : 5.37]

1.00

1.00

1.08
[0.13 : 8.73]

1.00

0.61 (1.64)
1.57
8.66
[0.17 : 2.12] [0.34 : 7.29] [2.65 : 28.34]
0.62

0.05

*: Cultures that do not allow exact isolation of a single pathogen. **: Renal Infection Chronic and Acute Renal Failure.

Surgical procedures increased by approximately
twice the chance of growth of microorganisms in
the culture of tracheal secretions and five times in
the surgical site infection. The neurological disease
increased the chance of growth of micro-organisms
in the cultures of tracheal secretions, blood and in

general, about four, three and fifteen and a half
times, respectively. Finally, both acute kidney failure
and other diagnoses increased in eighteen times the
chance of growth of micro-organisms in the overall
culture. (Table 3)

Table 3. D
 istribution of diagnosis of the elderly and the topography of infections according to the odds
ratio and Fisher exact tests.
Topography of infections
Variables

Tracheal
secretions

Urine

Blood

Surgical
wound

Surgical site
Catheter tip
infections

General
culture*

Pre-existing diseases
Members Fracture

1.10
1.23
0.83 (1.20) 0.41 (2.44)
[0.63 : 1.91] [0.69 : 2.18] [0.41 : 1.67] [0.09 : 1.79]

Surgical procedures

1.96
1.01
0.87 (1.15)
1.77
5.06
0.34 (2.94) 0.60 (1.67)
[1.11 : 3.48] [0.56 : 1.81] [0.43 : 1.76] [0.65 : 4.83] [1.76 : 14.55] [0.08 : 1.48] [0.13 : 2.72]

Neurological Trauma

0.51 (1.96) 0.66 (1.52)
1.44
2.20
[0.27 : 0.93] [0.34 : 1.28] [0.73 : 2.84] [0.80 : 6.01]

1.68
[0.63 : 4.46]

0.08

Liver's disease

1.02
1.47
0.90 (1.11)
1.46
0.39 (2.56) 0.23 (4.35)
[0.54 : 1.90] [0.77 : 2.78] [0.41 : 1.96] [0.47 : 4.59] [0.05 : 3.07] [0.03 : 1.75]

0.14

Cardiovascular's disease

0.68 (1.47) 0.57 (1.75) 0.97 (1.03)
[0.33 : 1.40] [0.25 : 1.31] [0.40 : 2.33]

0.39

4

0.14

0.05

0.08

2.04
0.26 (3.85)
[0.83 : 5.00] [0.03 : 2.02]

2.11
1.17
[0.57 : 7.90] [0.33 : 4.14]
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Topography of infections
Variables

Tracheal
secretions

Urine

Blood

Surgical
wound
0.62

Surgical site
Catheter tip
infections
2.66
[0.55 : 12.82]

0.38

General
culture*

Neurological's disease

3.80
0.74 (1.35)
3.27
[1.22 : 11.83] [0.26 : 2.14] [1.24 : 8.66]

15.61
[4.78 : 50.98]

Pneumothorax

0.12 (8.33)
1.07
0.79 (1.27)
2.02
1.24
4.17
[0.03 : 0.55] [0.39 : 2.99] [0.22 : 2.84] [0.43 : 9.53] [0.15 : 10.00] [1.24 : 13.97]

Acute renal failure

2.58
5.10
[0.49 : 13.53] [0.97 : 26.76]

0.35

1.00

1.00

1.00

18.06
[3.63 : 89.86]

Other diagnoses **

1.36
0.78 (1.28)
[0.30 : 6.18] [0.15 : 4.09]

0.35

1.00

1.00

1.00

18.06
[3.63 : 89.86]

1.00

*: Cultures that do not allow exact isolation of a single pathogen. **: Aneurysm, Traumatic brain injury, neoplasms,
immune disorders, Mileloma and exogenous poisoning

Discussion
There has been a gap in studies addressing hospital infections in the elderly in Brazil and in the
world. Similar to other developing countries, in Brazil people aged 60 and older represent the fastest
growing population segment. This demographic
transition affects the epidemiological profile with
a reduction in infectious and parasitic diseases and
the increase in chronic and degenerative diseases
(hypertension, renal insufficiency, diabetes mellitus, obesity, neurological and cardiovascular diseases, among others).
It is estimated that the number of elderly patients, is expected to double in the coming decades
around the world especially those of older age with
85 years or more [3]. As a result of this increase,
it has become common elderly patients being admitted daily the most critical services such as ICU
with diagnoses ranging from a few exacerbations
of chronic diseases, to the most serious health problems related to trauma and/or accidents.
In the ICU pneumonia associated with health care
(PACS) is the most common infection in the general
population, and usually occurs in patients intubated
for more than 48 hours, causing an increase in the
risk of death, prolonging the duration of mechanical ventilation and hospitalization, and increasing,
too, the spending on treatment [4]. In the elderly,
one should also consider changes in physiological
© Under License of Creative Commons Attribution 3.0 License

and morphological variables that impact the various
bodily functions, especially immunity, making them
even more vulnerable to infections.
Pneumonia patients have a higher degree of dependence and higher rates of co-morbidities associated. Among the most common diagnosis in patients with pneumonia associated with mechanical
ventilation, there is cardiovascular and neurological
diseases, associated with higher severity scores (PSI
IV/V: 79% vs 62%, p <0.05 Chi- square test) [5].
The central vascular catheter in the elderly is associated with an increase in mortality in the intensive
care unit for providing direct access to the bloodstream as it breaks down the natural barriers of the
body. Even though little reported on studies, there
is relation between the use of catheter bloodstream
infection elderly [6, 7]. Of bloodstream infections,
50 to 80% are related to the use of vascular catheters [8].
Elderly patients with acute renal failure and chronic renal failure, are more likely to purchase catheters infections due to access to dialysis procedures
[9, 10].
The study's limitations are inherent to the crosssectional design, without the possibility of monitoring of elderly people from admission to the Intensive Care Unit until the post-discharge care. Data
analysis was limited to the observed variables for
being consolidated in the assessment of risk factors
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for nosocomial infection of the elderly, even though
there are other covariates that may be of interest
to explore.
Factors associated with nosocomial infection of
elderly in the Intensive Care Unit, should be identified and treated early to avoid complications that
can lead to widespread infection and contribute to
increased mortality of elderly in Intensive Care Units.

Conclusion
We conclude that elderly women are more exposed
to wound infection. The elderly aged 70-79 years
and from other states of Brazil, are more exposed
to the catheter tip infection. Having more than one
preexisting comorbidity was considered a risk factor for general infection and surgical site infections.
surgical procedures, trauma, neurological diseases,
pneumothorax, and acute renal failure, risk factors
increase the chance of developing tracheal, bloodstream infections, of surgical site, catheter tip and
other infections.
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