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Abstract
Objective: Aim of study is to determine which antibiotic is started empirically in the ICU and to investigate whether
the antibiotic started according to culture result was changed or not and the effect of this change on mortality, and to
investigate the relationship between mortality and infection by determining whether enteral and parenterally fed
patients have attained sufficient calorie level.
Method: After the approval of the local ethics committee, the files of 476 patients hospitalized in our hospital were
retrospectively reviewed. A total of 159 patients over 18 years of age who received mechanical ventilation therapy for
at least 3 days were included in the study. Blood, urine and tracheal aspirate culture were determined. It was
recorded whether antibiotics had changed according to the culture result. Nutritional patterns, number of feeding
days and basal caloric need were determined. It was investigated whether basal calorie need was met on 1, 3 and 5
days. Factors affecting mortality were investigated.
Results: Antibiotic exchange was significantly higher in the patients who died (P = 0.002). Mortality was higher in
patients who were unable to reach the target calorie (P = 0.01). Empirical changes in antibiotics (r: 0.174, P = 0.028),
and culture positivity (r: 0.177, P = 0.026) were associated with mortality (r: 0.195, P = 0.014). In the subgroup
analysis, reproduction in tracheal aspirate culture was an important factor affecting mortality (r: 0.211 P: 0.008).
Conclusions: The number of days of hospitalization, antibiotic change, culture positivity and inability to reach the
target calories in nutrition are associated with mortality in the intensive care unit.
Keywords: empirical antibiotic therapy, mortality, intensive care unit, nutrition.
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Yoğun Bakım Ünitesinde Ampirik Antibiyotik Kullanımı ve Beslenmenin, Enfeksiyon
Görülme Sıklığı ile İlişkisi
Öz
Amaç: Bu çalışmanın amacı YBÜ’nde başlanan ampirik antibiyotiğin, kültür sonuçlarıyla ampirik olarak başlanan
antibiyotik değişiminin, hastanın beslenme şeklinin ve karşılanan kalori ihtiyacının mortalite ve enfeksiyon gelişimi
üzerine etkisini belirlemekti.
Yöntemler: Lokal etik kurul onayı alındıktan sonra hastanemiz YBÜ’nde yatan 476 hastanın dosyaları geriye dönük
tarandı. Çalışmaya 18 yaş üstü, en az 3 gün mekanik ventilatör tedavisi almış 159 hasta dahil edildi. Kan, idrar ve
trakealaspirat kültüründe üreme olup olmadığı belirlendi. Kültür sonucuna göre antibiyotiklerin değişip değişmediği
kayıt altına alındı. Beslenme şekilleri, beslenme gün sayısı ve bazal kalori ihtiyacı belirlendi. Bazal kalori ihtiyacının 1,
3 ve 5. günlerde karşılanıp karşılanmadığı araştırıldı. Mortaliteye etki eden faktörler araştırıldı.
Bulgular: Ölen hastalarda antibiyotik değişimi anlamlı olarak daha fazlaydı (P = 0.002). Hedef kaloriye ulaşılamayan
hastalarda mortalite daha yüksekti (P = 0.01). Ampirik antibiyotik değişimi (r:0.174, P=0.028) , kültür pozitifliği
(r:0.177, P=0.026) hedef kaloriye ulaşamama mortalite ile ilişkiliydi(r:0.195, P=0.014) . Subgrup analizde
trakealaspirat kültüründe üreme mortaliteyi etkileyen önemli bir faktördü (r: 0.211 P: 0.008).
Sonuç: Yoğun bakım ünitesinde yatış, gün sayısı, antibiyotik değişimi, kültür pozitifliği ve beslenmede hedef kaloriye
ulaşamama mortalite ile ilişkilidir.
Anahtar kelimeler: Ampirik antibiyotik tedavisi, mortalite, yoğun bakım ünitesi, beslenme.

INTRODUCTION
Despite improvements in intensive care units,
both physical and technical, mortality rates are
still high. There are many factors that affect this
situation. These factors include age, presence of
additional disease, and the
patient's
immunologic response are factors that can not
be changed. However, early detection of
infection, timely and appropriate antibiotic
initiation in the presence of infection, accurate
calculation and fulfillment of patients' caloric
needs are under the control of health workers13. This situation is very important for patients
who are hospitalized and treated in intensive
care units (ICU). Systemic inflammatory
response syndrome (SIRS), which can develop
in patients who are followed up especially in
the intensive care unit due to surgery and
trauma, is confused with infection. Kumar and
colleagues reported 7.6% increase in mortality
with a 1-hour delay in sepsis4. Antimicrobial
management (AS), including evidence-based

standardization, training and communication
and implementation audits, has become a
important role in preventing the rise in
antimicrobial resistance5.
Nutritional support is one of the routine
treatments applied in the intensive care unit
(ICU). Patients who are followed up in intensive
care unit should begin feeding within 24- 48
hours after hemodynamic stabilization is
achieved. Target calorie (TC) intake should be
reached within 48- 72 hours. Target Calorie
(TC) can be calculated as 25- 30 kcal / kg /
day6.
The purpose of this retrospective crosssectional study is to determine which day of
antibiotics is empirically initiated in the
intensive care unit and to investigate whether
the antibiotic started according to culture
result was changed or not and the effect of this
change on mortality. At the same time, it is
aimed to determine whether the enteral
nutrition, parenterally nutrition and enteral
nutrion+parenterally nutrition fed patients
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have attained sufficient calorie level and to
investigate their relationship with infection.
METHOD
Ethics committee approval was obtained from
local ethics committee (2015-07/10, Dated:
July 30, 2015).Our study was carried out
retrospectively by reviewing the files of 476
patients who were hospitalized between the
dates of 01.01.2014 - 31.06.2015 in intensive
care unit in our hospital. 159 patient files of
476 patients were included in the study.
Endotracheal intubated patients over 18 years
of age and 159 patients who were admitted to
the mechanical ventilator for at least three days
were included in the study. Poisoned patients
and patients who died within the first two days
or discharged within the first two days from
intensive care unit were not included. 159
patient files were examined. Empirical
antibiotics used in patients with signs of
infection were recorded. Blood culture, urine
culture and tracheal aspirate culture was
determined and antibiotics changed according
to culture results were determined. Patients
were divided into 3 groups in terms of
nutrition. Enteral fed, parenteral fed and
enteral + parenteral fed group. Nutritional
patterns, number of days of nutrition and basal
calorie needs have been determined.It has been
investigated whether basal calorie needs can be
met on days 1, 3 and 5. The amount of calories
that patients should take daily was determined
according to the recommendations of the
European Society for Parenteral and Enteral
Nutrition (ESPEN).14 kcal / kg / day for
patients with body mass index greater than 30
kg / m2; and 25 kcal / kg / day for patients
whose body mass index is below 30 kg / m2.

visually with histograms and analytically with
the Kolmogorov-Smirnov and Shapiro Wilk
tests. Descriptive analysis results of variables
with normal distribution were stated as mean ±
standard deviation (SD) values. Variables not
with normal distribution were stated as median
and quartile intervals. Data were compared
according to URS type using the Student’s t-test
for variables with normal distribution and the
Mann Whitney U-test for variables not showing
normal distribution. A value of p<0.05 was
accepted as statistically significant.
RESULTS
Of the 159 patients included in the study, 76
were female (47.8%) and 83 were male
(52.2%). The mean age of the patients was
73.14 ± 12.87. The demographic and clinical
characteristics of the patients are summarized
in Table I. 159 patients were grouped as those
with and without mortality. The mean age was
69.30 ± 11.58 years in the group with mortality
(Group 1, n = 124) and 69.08 ± 16.18 (P =
0.034) in the patients with no mortality (Group
2, n = 35). Both groups were evaluated for
antibiotic change. There was a significant
empirical antibiotic change in Group 1 (P =
0.002). Blood culture, urine culture and
tracheal aspirate cultures were observed in 84
patients. Breeding microorganisms are shown
in Figure 1.

Statistical Analysis
Statistical tests were made using IBM SPSS for
Windows, version 22.0 software (IBM statistics
for Windows version 22, IBM Corporation,
Armonk, New York, USA). Conformity of the
data to normal distribution was examined

Figure 1: Distribution of micro-organisms produced in
cultures

Table I: Demographic and clinical characteristics of the study participants
Number of Patientsor
Average (min-max)

%

73.14±12.87 (24-101)

–

76/83

47.8/52.2

71.84±12.13 (45-120)

–

17.10±17.95 (2-90)

–

49.19±17.43

–

1702.19±252.64 (175-2600)

–

Trauma

3

1.9

Cerebro vasculer disease

51

32.1

Respiratuar disease

46

28.9

Cardiovasculer disease

15

9.4

General disesae

25

15.7

Sepsis

11

6.9

Others

8

5

No Additional Diseases

14

8.8

Cardiovasculer disease

60

37.7

Renal diseases

15

9.4

Cancer

7

4.4

DM

13

8.2

Respiratuar disease

38

18.2

Cerebrovasculer disease
Others

14
9

7.5
5.8

Empirical Antibiotic No Initiated

17

–

Antibiotic started on day 1

80

–

Antibiotic started on day 2

15

–

Antibiotic started on day 3

20

–

Antibiotic started on day 4 andafter

27

–

108/15/0

–

29/11/1

–

3/6/0

–

0/1/0

–

Enteral

26

16.35

Parenteral
Enteral+Parenteral

127
6

79.87
3.8

on 1 day

42

36.8

on 3day

74

46.3

on 5day

86

53.8

Exitus

124

78

Discharged

35

22

Age
Gender(K/E)
Weight
Length of stayingin intensive care
APACE II
Basal Requirement

Hospitalization diagnosis

Additional Diseases

Antibiotic initiation day

Classification according to antimicrobial
initiation days and effect mechanisms

Nutrition

Reaching to the target calorie

Treatment Outcome

Antibiotics effective on bacterial
cell wall
Antibiotics effective on bacterial
genetic material.
Antibiotics effective on ribosomal
protein synthesis.
Antibiotics effective on the
cytoplasm membrane.
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Table II. Evaluation of different clinical parameters of patients in terms of mortality
Groups
Nonsurvivors
(n=124)

Survivors
(n=35)

P

Age

74.30±11.58

69.08±16.18

0.034

Length of staying in intensive
care

18.14±17.66

13.40±18.76

0.168

1.80±1.30

1.54±1.26

0.290

2
39
37
11
21
8
6

1
12
9
4
4
3
2

Antibiotic initiation day

Hospitalization diagnosis

Trauma
Cerebro Vasculer Disease
Respiratuar Disease
Cardio vasculer Disease
General disesae
Sepsis
Others

Empirical Antibiotic

Empiriacal Antibiotic No
Initiated
Changing
Unchanging

11
71
41

5
10
20

0.002

Nutrition

Enteral
Parenteral
Enteral+parenteral

18
100
6

8
27
0

0.235

0.798

Data are expressed as the mean ± SD, unless otherwise noted, Independent t test (bootsrap)—Mann-Whitney U test
(Monte Carlo)—Fisher exact test (Monte Carlo)

The patients were divided into two groups
according to the result of the treatment.
Patients with death were found to have
significantly altered antibiotics (P = 0.002).
Antibiotic changes were investigated according
to the reproductive outcome in culture. As a
result of culture, it was observed that empirical
antibiotic change was made statistically
significant in the patients with reproduction
(P=0.000) (Tablo III). When the patients were
evaluated in terms of nutritional and
nutritional target calorie, it was observed that
mortality development was statistically
significantly higher in patients who were
unable to reach target calorie diet (P = 0.01)
(Table III). Factors related to mortality were
studied. Empirical antibiotic exchange (r:0.174,
P=0.028), culture reproduction (r:0.177,
P=0.026) and inability to reach the target
Calorie (r:0.195, P=0.014) were associated with
mortality. In the subgroup analysis, it was seen
that the tracheal aspirate culture result had an

effect on mortality (r: 0.211 P: 0.008). Other
factors related to mortality are shown in Table
IV. Factors affecting mortality were examined
in a model generated by multiple logistic
regression analysis. Statistically significant
results of the model are presented in Table V.
DISCUSSION
In our study, the use of empirical antibiotics
was investigated in patients who were followed
up in intensive care unit. In addition, the
relationship between nutrition and infection
was evaluated. It was observed that the use of
empirical antibiotics was not compatible with
the culture result and the mortality rates were
significantly increased in patients with
antibiotic change. It was investigated
nutritional way and at same time whether the
patients had reached the target calorie.
Nutritional patterns of patients were grouped
as enteral nutrition, parenteral nutrition,
enteral nutrition + parenteral nutrition.

Table III. Empirical antibiotic change, Reaching to the target calorie, Nutrition Shape, and the relationship between them

13

(-)

13

36

43

Trauma

0

0

9

4

0.351

17

73

2

0

2

1

0

28

23

7

40

4

14

29

17

10

36

0

8

5

11

4

2

13

0

1

13

11

17

8

4

20

1

Sepsis

0

5

6

8

3

1

10

0

other

1

4

3

3

5

0

7

1

Nonsurvivors

11

71

41

71

53

18

100

6

Survivors

5

10

20

28

7

8

27

0

55

37

3

3

23

19

3

28

Hospitalizationdi CVD

2

agnosis

General disease

Cerebro Vasculer
disease
RD

Result

P

23

0.000

0.347

0.002

P

54

No

9

Yes

P

53

Enteral+ Parenteral

Unchanging

0

Parenteral

Changing

(+)

44

CulturePositive

Nutrition Shape

Reaching to the target
calorie

Enteral

Not using antibiotics

Empirical antibiotic change

0.278

0.346

0.01

0.227

0.235

Data are expressed as the mean ± SD, unless other wise noted, Independent t test (bootsrap)—Mann-Whitney U test
(Monte Carlo)—Fisherexact test (Monte Carlo) CVD: Cardio Vasculer Disease, RD: Respiratuar disease

The mortality rate was significantly higher in
the patients who could not achieve the caloric
target on the 5th day. In the literature, different
results have been reported in studies
evaluating the association of inappropriate
empirical antibiotic use with mortality in
patients followed up in intensive care unit.
Corona et al. have shown that empirical
antibiotic therapy at 1942 patients with
bacteremia has no effect on mortality7. In
another study appropriate empirical antibiotic
treatment indicated no association between
mortality and duration of stay in intensive care
unit8.In a multicenter prospective study
conducted by J M Fitzpatrick et al showed that
inappropriate use of antibiotics did not
correlate with mortality9. However, in other
studies, it has been reported that mortality
increases dramatically in patients in whom

empirical
antibiotic
therapy
is
not
appropriate10-13. Luna et al have found culture
positivity in bronchoalveolar lavage fluid in 65
of 132 patients who were followed up for
ventilator-associated pneumonia. In these
patients, mortality was 38% in patients using
appropriate empirical antibiotic therapy,
whereas mortality was 91% in patients
receiving inappropriate antibiotics prior to
culture from bronchoalveolar lavage fluid14. In
a study conducted in patients with bacteraemia,
hospital mortality was reported to be lower in
patients receiving appropriate antimicrobial
therapy than in patients in whom antimicrobial
therapy was not appropriate (28.4% vs.
61.9%). In the same study, inappropriate
antimicrobial therapy has been shown to be the
most important risk factor for hospital
mortality11.In our study, empirical antibiotic
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therapy was started on days 1, 2 and 3. Within
this process, 50.94% of antibiotics changed. In
a prospective study conducted by Dirk
Vogelaersa et al in an intensive care unit, the
appropriate empirical antibiotic use rate was
63.7%15. In another study, inappropriate
empirical antibiotic use was found to be 34%9.
In our study, it was observed that mortality
rate was increased in patients who had
antibiotic change according to culture result. In
our study, tracheal aspirate culture was the
most effective system for mortality in terms of
culture positivity seen in different systems such
as blood, urine and tracheal aspirate culture.
The results of our study are contradictory to
the recent studies in the literature. However,
they support the studies made in previous
years. The reason for these contradictions in
the literature may be due to the methodological
differences in the studies and the factors in the
diversity of patients and diseases.
Table IV.Evaluation of mortality related factors
Mortality
Need for empirical
antibiotic change
Length of staying in
intensive care ünit
Culture Positive

r

P

-0.174*

0.028

0.197*

0.013

0.177*

0.026

-0.195*

0.014

Can not reach the target
calorie according to the
result of culture
Pearsonchisquare test (Monte Carlo)
* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

It has been reported that empirical antibiotic
therapy for nosocomial infections should be
large enough to cover potentially highly
resistant bacteria such as P. aeruginosa, EBSL

(Extended
Spectrum
Beta-Lactamase)
producers,
Serratia
marcescens
and
Enterobacter cloacae. Therefore, empirical
treatment should include cephalosporin,
aminoglycoside and / or a glycopeptide16.
There are studies that emphasize the need to
include combinations of monotherapy with a
strong ultra-broad spectrum agent (such as
carbapenem)17,18. When empirically initiated
antibiotics were evaluated, antibiotics acting on
bacterial wall (cefazolin sodium, ampicillin +
sulbactam, piperacillin + tazobactam ...) were
used in 123 patients. Antibiotics acting on
Bacterial Genetic Material (Florokinolonlar vs
...) were used in 41 patients. Nutrition is one of
the essential parts of the management of
intensive care patients. It is recommended that
patients' caloric needs be met within 24-48
hours. However, observational studies report
that 40% of patients in the intensive care unit
do not receive nutritional supplements19,20.
There are studies showing that 60% of patients
who treated more than three days in intensive
care units are deprived of nutritional support
for 48 hours or more21. On the first day of our
study, 26.4 % of the patients reached the target
calorie level. On the 3rd day, 46.54% of the
patients reached target calorie level. On the 5th
day, 54.08% the patients reached the target
calorie level. It has been reported that the use
of nutritional supplements in intensive care
units varies between 14% and 67%. Clinicians
prefer parenteral feeding in 12-71% of patients
and prefer enteral feeding in 33-92% of
patients22,23. It was observed that the patients
we included in our study were fed enteral
nutrition (n = 26), parenteral nutrition (n =
127) or enteral nutrition + parenteral nutrition
(n = 6). In the literature, it is suggested to
initiate additional parenteral nutrition in
intensive care patients who can not reach the
target caloric value by enteral route within 710 days (24). In the study involving 201
intensive care unit, Heyland et al showed that
only 61.2% of patients were able to reach the
target calorie6. Similar to this study, 54.08% of
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the patients reached to the target calorie in our
study. The mortality rate in our study was

found to be statistically significant in patients
who could not achieve the target calorie.

Table V. Factors affecting mortality in backward step wise logistic regression analysis
Independentvariables

B ± SE

p

OR (95% CI)

Empirical antibiotic change

-4.85 ± 1.71

0.005

0.008 (0.000–0.227)

Antibiotics elected according to culture result

0.775±0.310

0.012

0.461 (0.251-0.845)

Reaching target calorie

1.374±0.497

0.006

3.952 (1.491-10.479)

Age

0.033±0.015

0.030

0.967 (0.939-0.997)

OR oddsratio, CI confidenceinterval

Early enteral nutrition has been associated
with reduced morbidity, lower rates of
infection, better wound healing, decreased
mechanical ventilation time, decreased the
length of stay in intencive care unit and
hospital25, and decreased mortality26. In a
meta-analysis conducted by Doig et al, It was
reported that the standard enteral nutrition at
24th hours of patients admitted to intensive
care unit decreased the mortality, pneumonia
and infective complications statistically27.
Recent studies on enteral and parenteral
nutrition have produced different results. In a
study comparing enteral and parenteral
nutrition in patients receiving insufficient oral
intake for at least 7 days in 2001, Woodcock et
all. concluded that there was no difference in
septic morbidity between the two groups28.
There was no difference in the incidence of
sepsis between EN and PN (23.3% EN vs 31,
7% PN, P = .438) and catheter infection (6.7%
EN vs. 9.8% PN) in a randomized controlled
prospective study by Altintaset all.29. In a study
conducted in England in 2014, there was no
difference in infection complication between
PN and EN groups (22% vs. 21%)30. These
results support our work. In our study, patients
were grouped as Enteral nutrition, Parenteral
Nutrition, Enteral Nutrition + Parenteral
Nutrition. It was seen that the mortality rates
were significantly higher in patients who could
not reach the target calorie. The major
limitation of our work is that it is done in one

center and the number of patients is relatively
small. This reduces the power of the data and
makes generalization difficult. Another
weakness is the fact that the work is
retrospective and there are difficulties in
reaching some of the data.
CONCLUSION
It was observed that the mortality rate was
increased in the patients where the empirical
antibiotic was changed according to the culture
result. In addition, tracheal aspirate culture was
the most effective system for mortality in terms
of culture positivity seen in different systems
such as blood, urine and tracheal aspirate
culture. Mortality was found to be significantly
higher in the patients who could not achieve
the calorie target on the 5th day. Empiric
antibiotic therapy and nutritional support are
important for patients treated in intensive care
unit. It is important to evaluate two different
subjects together, which are considered
separately in the studies, and we think that this
approach also adds value to the study.
Conflicts of interest: The authors have no
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