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Abstract

Nosocomial infections (NI) are defined as infections
acquired in the hospital by a patient who is hospitalized
for another reason than infection Many types of NI can
be present in the burned patient but more frequent are
the burn wound infections and bloodstream infections
(BSI).

The purpose of this study is to identify the incidence of
Blood Stream Infections (BSl) and specifically CRBSI
(Catheter Related Blood Stream Infections). Also to
give data on the incidence of Catheter tip colonization
(CTC) for Central Venous Catheter (CVC), and if there are
statistical links between them.

The study is prospective, clinical and analytical. We have
done appropriate calculations for BSI, CRBSI and CTC.
CTC and CRBSI were analyzed for the possibility of linear
correlation. The p values <0.05 (5%) were considered
significant.

The incidence of BSI is 11.5% or 5,5 BSI for 1000 days
hospitalization. The incidence of CRBSI was 11,7 BSl for
1000 catheter days. CTC was 15.6 for 1000 catheter
days. By linear regression analysis between the CTC and
CRBSI has resulted a strong linear correlation (r = 0.76,
r = 0.56; incidence of CRBSI =0.62 +0.22 x incidence
of CTC).

We think that positive identification of CTC serves as the
endpoint for CRBSL. In this fact may also have an impact
the femoral vein catheterization for placement of central
venous catheter and also emerges as a necessity the
implementation of asepsis rules during manipulations
not only in the wound but especially during the central
venous catheter placement.
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Introduction
Nosocomial infections (NI) are defined as infections
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acquired in the hospital by a patient who is hospitalized
for another reason than infection. These infections occur
worldwide and affect both developed and developing
countries [1,2].

When defined as a nosocomial infection, its specific type
needs to be determined according to Center for Disease
Control (CDC) [3]. The American Burn Association
(ABA), have developed and published standardized
definitions for sepsis and infection-related diagnoses in
the burn population [4].

Many types of NI can be present in the burned patient
but more frequent are the burn wound infections and
bloodstream infections (BSI). The implementation of
ABA criteria helps to unify the terminology used to
conduct the surveillance valid not only for the hospital
service but also to make comparisons with advanced
services that address the same problem.

The purpose of this study is to identify the incidence
of BST in the Intensive Care Unit (ICU) of the Service
of Burns and Plastic Surgery in University Hospital
Center (UHC) in Tirana, Albania.

The specific objectives of this study are:

* To give data on the BSI.

* To give data on Catheter Related Blood Stream
Infections (CRBSI).

* To define the incidence of Catheter Tip Colonization
(CTC) for Central Venous Catheter (CVO), and if there
are statistical links between them.

¢ To identify risk factors for NI in general.

Materials and methods

Study type

The study is prospective, clinical and analytical. The
study is continued / longitudinal because monitors all
patients with severe burns during a specified time period
1 year (2010-2011). Patients are followed throughout
the period of hospitalization in intensive care. This
study is part of an orientated surveillance in the ICU of
the service of burns that is considered as a unit with a
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high risk for infections

Calculation of rates

o Incidence rate of NI Number of new infections in
a period / The total number of patient days for the
same period X 1000.

e The incidence of BSI Number of BSI / The total
number of patient ‘days X 1000.

o The incidence of CRBSI Number of BSI/ The total
number of days with CVC X 1000.

e The incidence of CTC Number of events with the
colonization of the CVC/The total number of days
with CVC X 1000.

Inclusion criferia
From all patients admitted with major burns were
excluded those who presented no burns and those who
did not survive the burn shock.
The study was conducted near the ICU of the Service
of Burns It has 10 beds and is the only center for the
treatment of major burns in our country. There are
refereed the major and moderate burns according to
the criteria of the ABA in conformity with burn surface
area (BSA) and depth of burn.. Patients from the city
of Tirana may be presented directly without passing by
primary care, while patients coming from districts are
presented after receiving first aid in regional hospitals.
We have done microbiological analysis for cultures
taken from blood (haemocultures) in patients with
bacteremia after wound dressing or during the other
period according to the clinical situation. These were
taken by the relevant protocols [5, 6]. Also this study
is completed with bacteriological analysis of the tip of
catheter to identify the CTC.

Statistic

For data analysis was used SPSS 15.0 program and

Microsoft Excel. Continuous data were presented at the

average value and standard deviation. CTC and CRBSI

were analyzed for the possibility of linear correlation.

The p values < 0.05 (5%) were considered significant.

Results

Among 183 patients hospitalized in ICU during the
period of the study, there were two deaths because burn
shock. Of 181 burn patients, 113 cases (62.5%) were
male and 68 cases (37.6%) were female. The average
age was 19.8 & 22.2 of which children represented the
most affected group with 107 cases respectively (59,
1%). The most frequent cause of burn injury were
scalds in 117 cases (65.3%), flame in 39 cases (21.5%),
chemical burns in 14 cases (7.7%) and 10 electric cases
(5.5%).

The mean Length of Hospital Stay (LOS) was 12.4
+ 15.6 days. According to the BSA, the majority of
patients or 40.3% were with burns 11-20% BSA, while
27% were with burns 21-40%BSA. Full-thickness
burns were present in 53 cases or 29.2% of them. Mean
Abbreviated Burn Severity Index (ABSI) was 7,29+2,8.

In 54% of patients are performed surgical interventions
(escharotomy, surgical excision and skin graft), while
the mortality was 2.2%. We have presented these data
in the table nr.1.

From 181 patients under study, 22 or 12% developed
nosocomial infections mainly in the burn wound. The
infection prevalence rate was 12 infected patients per
100 patients. Incidence rate was 42.6 infections per
1000 hospitalization days.

We have calculated the incidence of BSI from the
positivity of blood cultures. It is 5,5 BSI for 1000 days
hospitalization. Staphylococcus aureus was present in
67% of cases with positive blood cultures (Figure nr.1).
The incidence of CRBSI was 11,7 BSI for 1000 catheter

- days.

We have used central venous catheterization in 9
patients respectively 20% in the jugular vein, 7% in
subclavia vein and 73% in femoral vein. In 4 cases there
has been a colonization of central venous catheter tip (2
cases with Pseudomonas, 1 with Staphylococcus aureus
and | with Acinetobacter spp).

CTC was 15.6 for 1000 catheter days. By linear
regression analysis between the CTC and CRBSI has
resulted a strong linear correlation (r=0.76, r=0.56;
incidence of CRBSI = 0.62 +0.22 x incidence of CTC).
This correlation was statistically significant (p <0.001)
and presented graphically in the figure nr.2.

Using univarjate analysis for risk factors we see that
age, BSA, full-thickness burns, flame, scalds, and LOS
are risk factors for NI. From Table nr.2 we can see that
these factors are statistically significant (p<0.005). NI
patients were intervened in 16 cases or 72.6% of them.
Hospitalization days have been long compared with
patients without NI (42.5 +27.5 to 8.2 £ 5.7). Mortality
was 2.2% (only 4 deaths from the cause of septic shock).

Discussion

Infection is the most frequent cause of death after the
thermal injury. Burned patients are at risk for infection
due to the nature of the damage, compromising the
immunity from burning, extending the hospitalization
days, and exposure to diagnostic and therapeutic
procedures which are often invasive.

The burned patient by being unique in physiopathology
of his illness has the relevant features in relation
to nosocomial infections. From Center for Disease
Control are reported data for patients with burns for
the Incidence of CRBSI which is 7.0 for 1000 central
venous catheter days [3].

In our study, as we said above, we will provide data on
BSI and CRBSI since we use central venous catheters
in a number of our patients. We will focus discussion
mainly on the presentation of our data and explanations
to answer to the objectives specified at the beginning
and at the same time will make their comparison
with literature data to better understand our situation
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and to derive the tasks of our work in the future. The
prevention of nosocomial infections is the duty of any
staff that works with severely burned patients.

The incidence of BS1 in our cases was 11.5% or 5,5 BSI
for 1000 hospitalization days. By the U.S. literature it
was 12.5%, 19.9% in Turkey while for venous catheter
days CDC gives its 8, 8 for 1000 days while in U.S. was
5.3 for 1000 hospitalization days [7,8,9]. Looking at the
literature on the incidence of CRBSI in Belgium it is
reported 2.7 BSI for 1000 venous catheter days, in U.S.,
TOVA 5.8 BSI for 1000 venous catheter days and in our
country is calculated 11.7 for 1000 venous catheter
days [10,11].The CTC was 15.6 for 1000 catheter days
compared with Belgium 13.5 for 1000 catheter days
[11].

By linear regression analysis that resulted a strong
correlation between CTC and CRBSI, we think that
positive identification of CTC serves as the endpoint
for CRBSI. In this fact may also have an impact the
femoral vein catheterization for placement of central
venous catheter. This data of ours is also supported
by a study conducted at the UZ Leuven, Belgium in
connection with clinical evidence for the problem of
prevention of catheter related infections [11]:

The risk of the colonization invasion to infection
depends not only on the depth of the wound surface, but
also on many factors related to the person affected and
the virulence of the bacteriological flora that colonizes
the wound. Among the factors that produce virulent
microorganism, Pseudomonas and  Staphylococcus
are the most important because they produce virulent
factors related to the cell (adhesins, alginate) and
extracellular (elastase etc.).

During our univarjate analysis have resulted with a
statistical significance these factors: age, adults, flame
burns, burned surface area, hospitalization days and
depth of burn (p<0.005). Different researchers support
these data but the analysis also included the associated
diseases on the duration antibiotics [8, 9, 11].

We think that to reduce the incidence of NI we should
apply more stringent measures to check the infection,
asepsie rules in the treatment of wounds and invasive
manipulations and less antibiotics will be used and less
resistance will thus be generated. Only this way we will
have a reduction in the numbers of NI.

Conclusions

Nosocomial infections in all their complexity should
be analyzed in every intensive care because they are
a significant challenge to all health system. Infection
control must be done correctly, according to relevant
guidelines and periodic surveillance.

BSI remains an important issue very closed related
with the complexity of the treatment of severe burn
patient. The evidence in the medical literature about
catheter-related infection seems to support use of
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CTC as a surrogate end point for catheter related BSIL.
In evaluating new techniques for the prevention of
CRBSI, investigation of the prevention of CTC seems
to be a logical step.

We think that positive identification of CTC serves as
the endpoint for CRBSI. In this fact may also have an
impact the femoral vein catheterization for placement
of central venous catheter and also emerges as a
necessity the implementation of asepsis rules during
manipulations not only in the wound but especially
during the central venous catheter placement.

Only by implementing infection control measures we
will achieve the reduction the incidence of infection
in the burn wound and in the bloodstream, limiting
the use of antibacterials, reducing multidrug resistant
microorganisms and at the end a better treatment and
prognosis for severely burned patient.

Table nr.1-Demographic data and clinical

Data*r’egardihg patients in the study :
Age, mean(SD) 19,8(22,2)
Gender,% female (n) 37,6(68)
Group-age, % (n)
Children(0-14 years) 58,1(107)
Adults(15-65years) 35,9(65)
Elderly(>66 years) 4,9(9)
Cause of burn,%(n)
Scalds 65,3(117)
Flame 21,5(39)
Electrical 5,5(10)
Chemical 7,7(14)
Surface of burn BSA%, %,(n)
0-10%BSA 25,9(47)
11-20%BSA 40,3(73)
21-40%BSA 27(45)
41-60%BSA 3,8(7)
61-80%BSA 1,6(3)

; 4 81-100%BSA 0,5(1)
Full-thickness, %(n) 29,2(53)
ABSI, mean (DS) 7,29(2,8)
Interventions ,%(n) 54 (98)
L.OS,mean(SD) 12,4(15,8)
Mortality ,%(n) 2,2(4)
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Table nr.2 Results of Univariate analysis for risk factors

Regarding nosocomial infections in burn patients
Patients with NI Patients without NI p 'r

(n=22) (n=159)
35,8+23,4 17,5421,2 0,04
36,3(8) 37,7(60) 0,06
27,2(8) 63,5(101) 0,12
59,0(13) 32,7(52) 0,06
13,6(3) 3,7(6) 0,12
18,1(4) 71(113) 0,04
61,8(15) 15(24) 0,04
4,5(1) 5,6(9) 0,06
9(2) 7,5(12) 0,06
 Bu ace BSAY 45,6+21,2 17,6420,1 0,001
Full-thick ss%(n) , 86,3(19) 21,3(34) 0,001
ABS|, mean(SD) - 8,0+2,8 7,242,0 0,02
1OSmeansh) . 42,5+27,5 8,25,7 0,001

Haemocultures(H)

g psEl DORONAS AERUGINOSA ERTAPHYLOCOCCUS AURELS

Figure nr.1-Microbiology in positive blood cultures
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Figure nr.2 Linear regression of catheter tip colonization (CTC) and catheter-related Bloodstream infection
(CRBSI), with mean 95% prediction intervals. Incidence of CRBSI=0.62+0.22 x incidence of CTC.
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