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ABSTRACT

Aim: Our purpose is to compare the characteristics and 30-day mortality of ventilator-associated
pneumonia (VAP) patients that developed in two different intensive care units (ICUs) in a tertiary hospital.

Material and Methods: Patients who were over the age of 18 who developed VAP in two different
ICUs of our hospital over two years were included in the study. Acute Physiology and Chronic Health
Assessment Il (APACHE 1), Sepsis-Related Organ Failure Assessment (SOFA), Glasgow Coma Score
(GCS), Clinical Pulmonary Infection Score (CPIS), infection markers, and 30-day mortality of the
patients were evaluated. Physical conditions of Group 1 and Group 2, hand hygiene rates in ICU, nurse
education level, and hospitalization rate in intensive care units were compared.

Results: A total of 104 patients, 48 being in Group 1 and 56 being in Group 2, were analyzed. There
was no significant difference between the two groups with regards of GKS, SOFA and CPIS scores.
Acinetobacter baumanni was the most common agent in both groups. The hospitalization rate was
found to be significantly higher in Group 2. 30-day mortality was 45.8% in Group 1 and 48.2% in Group
2. It was found that a one unit increase in the SOFA hospitalization period reduced the risk of 30-day
mortality. It was determined that a one unit increase in the age ratio in Group 2 increased the risk of
30-day mortality 1.085 times, and the increase in the mean SOFA score in all patients and Group 1
decreased the length of the hospitalization period.

Conclusion: We found a 30-day mortality rate of 47.1% in patients diagnosed with VAP. An increase in
SOFA score increases the risk of 30-day mortality, while a prolonged hospitalization period decreases
the risk of mortality.

Keywords: Intensive care unit, Mortality, Ventilator-associated pneumonia

0z

Amac: Amacimiz Uglincii basamak bir hastanede iki farkli yogun bakim initesi (YBU)'nde gelisen
ventilator iligkili pnémoni (ViP) hastalarinin zelliklerini ve 30 guinlilk mortalitelerini karsilagtirmaktir.

© 2022 Zonguldak Bulent Ecevit University, All rights reserved.
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Ventilator-Associated Pneumonia

Gerec ve Ydntemler: Hastanemizin iki farkli YBU’nde iki yillik siirecte ViP gelisen 18 yas iistii hastalar calismaya dahil edildi. Hastalarin
Akut Fizyoloji ve Kronik Saglik Degerlendirmesi Il (APACHE I1), Sepsis lliskili Organ Yetmezligi Degerlendirmesi (SOFA), Glasgow Koma
Skoru (GKS), Klinik Pulmoner Enfeksiyon Skoru (KPES) ve enfeksiyon belirtecleri ve 30 gunlik mortaliteleri degerlendirildi. Grup 1 ve Grup
2'nin fiziksel kosullari, YBU’deki el hijyen oranlari, hemsire egitim diizeyi ve yogun bakim (nitelerinin hasta yatis hizi karsilastirildi.

Bulgular: Grup 1°de 48 ve Grup 2'de 56 hasta olmak iizere toplam 104 hastaya analiz yapildi. iki grup arasinda yatis giinii, tani aldigi giin,
tani aldiktan g, yedi ve 30 giin sonra GKS, SOFA ve KPES skorlari agisindan anlamli fark saptanmadi. Her iki grupta da en ¢ok Acineto-
bacter baumanni etkeni tespit edildi. Hasta yatis hizi Grup 2’de anlamli yiiksek saptandi. 30 glinlik mortalite Grup 1’de %45,8 ve Grup 2'de
%48,2 olarak saptandi. SOFA ortalama skorundaki bir birimlik artisin 30 glinlik mortalite riskini 2,214 kat artirdidi, yatis stiresindeki artisin
30 glnlik mortalite riskini azalttigr saptandi (OR=0,891). Grup 2’de yas oraninin bir birimlik artisi 30 guinlik mortalite riskini 1,085 kat arttir-
digi, tim hastalarda ve Grup 1’de SOFA ortalama skorundaki artisin yatis sresini azalttigr saptandi.

Sonug: VIP tanisi alan hastalarda 30 giinlik mortaliteyi %47,1 olarak saptadik. SOFA skorundaki artis 30 giinliik mortalite riskini artirirken
yatis stiresindeki uzama mortalite riskini azaltmaktadir.

Anahtar Sozciikler: Yogun bakim, Mortalite, Ventilator iligkili pndmoni

INTRODUCTION

Ventilator-associated pneumonia (VAP) is a nosocomi-
al infection with high mortality and morbidity rate, which
occurs at the earliest 48 hours after intubation in patients
with invasive mechanical ventilator (MV) support without
pneumonia during intubation. It develops in approximately
8-28% of intubated patients (1,2). The care conditions of the
intensive care unit (ICU), number of beds, hospitalization
rate, duration of ventilator support therapy, and underlying
diseases affect the frequency of VAP. Devices used in oro-
pharyngeal colonization, the ineffectiveness of the upper
respiratory tract and other defense systems connected to
the endotracheal tube, decrease in cough reflex, decrease
in macrophage functions, deterioration of ciliary functions,
hypoxia, uremia, malnutrition, ventilation and perfusion
imbalance, inadequate endotracheal aspirations and devic-
es used in ventilator therapy are part of VAP pathogenesis.
Other infection entry routes are considered as a hematog-
enous spread, inhalation of infected aerosols, and exoge-
nous spread from extra-pulmonary foci of infection (1,2).

The development of VAP prolongs the duration of mechan-
ical ventilation and therefore the length of stay in the inten-
sive care unit. This also increases the cost. Therefore, VAP
is an important problem in hospitals. Factors affecting the
high rates of healthcare-associated infections in intensive
care are the low number of workers and the high number of
patients in ICU, the lack of knowledge of the health person-
nel, the failure to comply with the isolation procedures and
asepsis, the lack of attention to hand hygiene, sterilization
and disinfection (3).

This study aims to compare the characteristics and 30-day
mortality of VAP patients who developed in two different
ICUs of a tertiary hospital.

MATERIAL and METHODS

Our study is a prospective observational study conducted
in the ICUs of the Anesthesiology and Reanimation Clinic

of a tertiary hospital between January 2018 and January
2020 following the principles of the Declaration of Helsinki,
after the approval of the local ethics committee (hnumbered
2017-11/27) and informed consent from the relatives of the
patients.

Two ICUs with 17 beds and 21 beds belonging to the Anes-
thesia Clinic in our hospital were divided into two groups
as Group 1 and Group 2. Group 1 has 17 beds in 200 m2,
Group 2 has 21 beds in 300 m2, and both intensive care
units have a sink for every six beds. Group 1 has four isola-
tion rooms, each 8.36 m2, and Group 2 has three isolation
rooms, each 17 m2. Three anesthesiologists and an assis-
tant doctor work in Group 1 during working hours; In Group
2, three anesthesiologists and two assistant doctors work
during working hours. Out of working hours, an anesthesi-
ologist and three assistant doctors work for both groups. In
both groups, a nurse cares for two patients during working
hours, and a nurse cares for three patients outside working
hours.

Adult patients over the age of 18 who received MV sup-
port and developed VAP after being followed for more than
48 hours after intubation were included in the study. The
definition of VAP was accepted as pneumonia that devel-
oped no earlier than 48 hours after intubation in cases with
invasive MV support who did not have pneumonia during
intubation. Patients who were hospitalized with pneumonia,
had growth in the tracheal aspirate culture taken in the first
24 hours, had mechanical ventilator duration less than 48
hours, underwent non-invasive MV and died within 48 hours
after the diagnosis of VAP were excluded from the study.

Demographic information of patients, intensive care treat-
ments (reintubation status, vasoactive drug use, renal
replacement therapies, sedative drug use, immunosuppres-
sive use, feeding route, proton pump inhibitor use, pres-
ence of central, urinary or intracerebral pressure catheter,
endotracheal intubation, tracheostomy status, cuff pressure
values), history of abdominal or thoracic surgery, Acute
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Physiology and Chronic Health Assessment Il (APACHE
Il), Sepsis-Related Organ Failure Assessment (SOFA),
Glasgow Coma Score (GCS), Clinical Pulmonary Infection
Score (CPIS) were recorded.

Oral care of the patients was done regularly by nurses. Cuff
pressures were measured regularly with a cuff meter every
morning. Cuff pressure was maintained between 20-30
cmH,O. For APACHE II, the patient’s age, physiological var-
iables, GCS and chronic health status scores were used.
GCS, and SOFA score, CPIS value, fever, white blood cell,
CRP, and procalcitonin values were recorded on the third,
seventh, and 30th days after the diagnosis of VAP. For
CPIS, CPIS score was calculated using tracheal secretion,
fever, leukocytes, infiltration, oxygenation, and microbio-
logical data on chest X-ray. The SOFA score was calculated
by evaluating six organ systems (respiratory, cardiovascu-
lar, central nervous system, renal, coagulation, and liver).
The duration of each patient’s stay in the intensive care unit,
the time from hospitalization to the diagnosis of VAP, and
the duration of MV were recorded as days. The final status
of the patients after 30 days was evaluated as discharge,
transfer to the ward, still hospitalized, and death status.
Reproductive factors of the patient were followed up. The
physical conditions of Group 1 and Group 2, hand hygiene
rates in the ICU, the level of nurse education and the num-
ber of patients per nurse-personnel, and the hospitalization
rate of the ICUs were recorded. Five basic indications that
make hand hygiene necessary for healthcare professionals
are defined as before contact with the patient, before asep-
tic handling, after the risk of exposure to body fluids, after
patient contact, after contact with the patient environment
(4). The rate of compliance with hand hygiene was calculat-
ed by the infectious diseases nurse with the formula “Com-
pliance (%) = (Actions/Indication)x100”. The hospitalization
rate shows how many patients use a bed per month. The
hospitalization rate was calculated as the number of people
(discharged + deceased)/(number of beds).

Statistical Analysis

As a result of the pilot study, SOFA measurements (stand-
ard deviation=1.2) were obtained for Group 1 (mean=5.2)
and Group 2 (mean=5.9) patients. As a result of the power
analysis, it was determined as a total of 90 people, whereas
there were 45 subjects in each group, with 80% power at
5% significance level and an effect size of 0.60. More sub-
jects were included in the study in case some patients were
excluded from the study. The Shapiro-Wilk test was used
to examine whether the data showed normal distribution.
Descriptive statistics are expressed as mean and standard
deviation or median (minimum-maximum) for quantitative
data, and frequency and percentage for qualitative data.
Mann-Whitney U test was used for the comparison of two
groups for normally distributed data, t-test was used for

comparisons of two groups for data that were not normally
distributed. Pearson Chi-square test, Fisher's Exact Chi-
square test, and Fisher-Freeman-Halton test were used to
analyze categorical data. Binary logistic regression analysis
was applied to examine the factors affecting mortality. In
addition, multiple linear regression analysis was applied to
examine the factors affecting the estimation of the hospital-
ization period. The signifi-cance level was determined as
a=0.05.

RESULTS

While the number of patients in Group 1 was 860 and the
number of patients developing VAP was 54 (6.27%) at
the time of the study, the number of patients hospitalized
in Group 2 was 1940 and the number of patients develop-
ing VAP was 65 (3.35%). Fifteen patients were excluded
from the study because they died within 48 hours of being
diagnosed with VAP. In our study, statistical analysis was
performed in a total of 104 patients, whereas there were 48
patients in Group 1 and 56 patients in Group 2.

When the demographic data of the patients were examined,
no statistically significant difference was found between
the groups (Table 1). Infection markers of the two groups

Table 1: Demographic information of patients.

Group1  Group 2 p
(n=48) (n=56)
Age, years 63+18 62+18  0.586
Gender, n (%) 0.114
Female 15(31.3) 26 (46.4)
Male 33 (68.8) 30 (53.6)
BMI, kg/m2 26.56+4.89 27.09+4.45 0.268

APACHE Il score
Comorbidity, n (%)

29.17+7.06 26.84+6.24 0.077

Diabetes mellitus 1(22.9) 18(32.1) 0.296
Hypertension 14 (29.2) 24 (42.9) 0.148
COPD 9(18.8) 8(14.3) 0.539
Chronic renal failure 4 (8.3) 3(5.4) 0.546
Heart failure 7 (14.6) 6 (10.7) 0.552
Cerebrovascular accident 3 (6.3) 5(8.9) 0.609
Reason for hospitalization, n (%)
Respiratory causes 17 (35.4) 17 (30.4) 0.154
Cardiac causes 8 (16.7) 6 (10.7)
Neurological causes 3(27.1) 15(26.8)
Trauma 2 (4.2) 4(7.1)
Nephrological causes 1(2.1) 1(1.8)
Postoperative causes 3 (6.3) 13 (23.2)
Intoxication 1(2.1) 0
Endocrinological causes 2(4.2) 0
Gastroenterological causes 1 (2.1) 0

BMI: Body Mass Index, APACHE II: Acute Physiology and Chron-
ic Health Assessment Il, COPD: Chronic Obstructive Pulmonary
Disease
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are shown in Table 2. No significant difference was found
between the two groups in markers other than procalcitonin.
Procalcitonin values measured on the day the patients were
diagnosed with VAP were found to be significantly higher
in Group 2 (p=0.011). There was no significant difference
between the two groups in terms of GCS, SOFA, and CPIS
scores on the day of hospitalization, the day of diagnosis,
and three, seven, and 30 days after diagnosis (Table 2).

Table 2: Infection markers and GCS, CPIS, SOFA scores.

It was found that tracheostomy was opened on average
14.76+6.67 days after the patient’s hospitalization in Group
1, and 12.60+7.23 days after the patient’'s admission in
Group 2 (p=0.068).

There was no difference in terms of reproducing factors in
both groups (p=0.941). The most commonly observed fac-
tor was Acinetobacter baumanni (Group 1:66.7%, Group
2:65.4%), followed by factors of Pseudomonas aerugino-

Group 1 Group 2 p
(n=48) (n=56)
White blood cell, p/L
Day of hospitalization 13 9566 939 13 450+5 698 0.876
Diagnosis day 14 65446 025 14 192+7 773 0.571
After the diagnosis 3" day 14 109.79+6 482.92 13 037.04+8 015.23 0.505
After the diagnosis 7" day 13 676.83+7 215.93 11 217.17+6 913 0.054
After the diagnosis 30" day 13 162.17+5 559.61 15 358.33+7 044.19 0.470
C-Reactive Protein, mg/L
Day of hospitalization 73+68 77+76 0.917
Diagnosis day 113.70+69.61 120.99+76 0.769
After the diagnosis 3" day 104.82+66.14 104.56+70.02 0.843
After the diagnosis 7" day 11.46+86.12 81.14+50.64 0.156
After the diagnosis 30" day 102.78+78.10 118.53+86.51 0.665
Procalcitonin, ng/mi
Day of hospitalization 0.15+013 0.15+0.24 0.225
Diagnosis day 16.73+25.21 34.24+33.92 0.011
After the diagnosis 3 day 10.56+19.68 17.61+24.66 0.132
After the diagnosis 7"" day 5.96+12.01 8.01+12.33 0.640
After the diagnosis 30" day 0.09+1.21 1.08+1.11 0.773
Fever, °C
Day of hospitalization 36.63+0.42 36.75+0.39 0.106
Diagnosis day 37.3+0.61 37.41+0.52 0.827
After the diagnosis 3 day 36.8+0.56 36.89+0.53 0.692
After the diagnosis 7" day 36.53+0.50 36.75+0.60 0.695
After the diagnosis 30" day 36.19+0.35 36.22+0.35 0.979
Glasgow Coma Score
Day of hospitalization 6.23+3.64 6.50+3.61 0.572
Diagnosis day 6.71+2.64 6.54+2.64 0.756
After the diagnosis 3™ day 6.40+2.71 6.98+2.70 0.714
After the diagnosis 7" day 7.20+2.94 7.54+2.64 0.831
After the diagnosis 30" day 7.57+2.90 7.94+2.80 0.398
CPIS
Day of hospitalization 2.42+1.51 2.68+1.54 0.386
Diagnosis day 6.33+1.33 6.41+1.29 0.772
After the diagnosis 3" day 5.60+1.75 5.70+1.50 0.630
After the diagnosis 7" day 4.95+2.07 5.11+2.10 0.575
After the diagnosis 30" day 3.83+1.97 4.39+1.91 0.811
SOFA score
Day of hospitalization 6+2 6+2 0.681
Diagnosis day 6.04+1.56 6.05+1.27 0.405
After the diagnosis 3" day 5.77+1.49 5.89+1.55 0.165
After the diagnosis 7" day 5.46+1.38 5.02+1.51 0.516
After the diagnosis 30" day 4.48+1.24 5.06+1.35 0.957
GCS: Glasgow Coma Score, CPIS: Clinical Pulmonary Infection Score, SOFA: Sepsis-Related Organ Failure Assessment
Med ] West Black Sea 2022;6(3): 358-365 361
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sa (Group 1:22.9%, Group 2:23.1%) and Klebsiella pneu-
moniae (Group 1:10.4%, Group 2:11.5%). There was no
significant difference between the two groups in terms of
risk factors for VAP (Table 3). The period of hospitalization
was similar between the two groups (Group 1:37.66+14.36
days, Group 2:35.05+16.09 days, p=0.334). VAP diagno-
sis day was also similar between the two groups (Group
1: 15.33+8.96 days, Group 2: 16.12+11.81 days, p=0.794).

There was no difference between the two groups in terms
of hand hygiene rates (Group 1: 75.52+4.10, Group 2:
72.48+7.37, p=0.121), but the hospitalization rate was found
to be significantly higher in Group 2 (Group 1: 1.93+0.45,
Group 2: 2.87+0.82 %, p<0.001). In 2018, the number of
high school graduate nurses was six and the number of uni-
versity graduate nurses was two for each month in Group
1; In Group 2, the number of high school graduate nurses
was nine, and the number of university graduate nurses
was one. In 2019, the number of nurses with high school
graduates was five and the number of nurses with a univer-
sity degree was three for each month in Group 1; In Group
2, the number of high school graduate nurses was eight,
and the number of university graduate nurses was two. The
number of patients per nurse in both groups was two, so no
comparison was made.

Table 3: Risk factors for ventilator-associated pneumonia.

There was no difference between the two groups in terms
of 30-day mortality. It was 45.8% (n=22) in Group 1 and
48.2% (n=27) in Group 2 (p=0.136). It was 47.1% (n=49)
in all patients. In all patients, age, gender, comorbidity,
hand hygiene rate, hospitalization rate, mean CPIS value,
APACHE Il score, mean white blood cell count, CRP mean
value, mean procalcitonin value, and MV stay variables
does not affect on 30-day mortality, while one unit increase
in SOFA mean score increases the risk of 30-day mortality
2.21 times. The increase in the hospitalization period reduc-
es the risk of 30-day mortality (OR=0.891) (Table 4).

Age, gender, comorbidity, hand hygiene rate, hospitaliza-
tion rate, the mean value of CPIS did not have a significant
effect on the hospitalization period in all patients, but an
increase in the mean SOFA score decreased the period of
hospitalization (p=0.002) (Table 5).

DISCUSSION

Our study was conducted prospectively in 104 patients who
developed VAP in two different ICUs of a tertiary hospital.
VAP rates were 6.27% in Group 1 and 3.35% in Group 2.
There was no significant difference between the two groups
in terms of demographic data, VAP development risk fac-
tors, and length of stay in ICU. There was no significant
difference between the two groups in terms of GCS val-
ues, SOFA scores, and CPIS values measured on the day

Group1  Group 2 e . )
(n=48) (n=56) of hospitalization, the day of diagnosis, three days after
Reintubation status, n (%) 12 (25) 9(16.1) 0.258
Sedative drug use, n (%) 29 (60.4) 42 (75) 0.111 Table 4: Factors affecting terms of 30-day mortality in all
Feeding route, n (%) 0.684 [FEUE S,
Enteral 46 (95.8) 51(91.1) %95 Confidence
Parenteral 0 1(1.8) oR Interval
Enteral + parenteral 2 (4.2 4(7.1) P Lower Upper
Feeding tract, n (%) 0.247 limit  limit
Nasogastric tube 48 (100) 53 (94.6)
Al .236 1.022 0. 1.061
Orogastric tube 0 3(5.4) g€ 0.236 1.022 0.986 06
. 1. .557 .382
Immunosuppressive use, n (%) 16 (33.3) 18 (32.1) 0.897 Gender. . 0.308 1.885 0.55 6.38
Vasoactive drug use, n (%) 27 (56.3) 34 (60.7) 0.645 C°m°rb'd_'ty 0.376 0.505 0.111 2290
Presence of central venous 36 (75) 45 (80.4) 0.512 Hand hygiene rate 0.454 0.961 0867 1.066
catheter, n (%) Hospitalization rate 0.571 1.248 0.580 2.685
Presence of intracerebral 4 (8.3) 12 (21.4) 0.065 Mean CPIS value 0.753 0.919 0.543 1.554
pressure catheter, n (%) Mean SOFA score 0.009 2.214 1.220 4.018
Proton pump inhibitor use, n (%) 30 (62.5) 31 (55.4) 0.461 APACHE Il score 0.940 0.997 0.915 1.086
Position, n (%) 1.000 Mean White blood cell count  0.069 1.000 1.000 1.000
Supine 46(95.8) 53 (94.6) CRP mean value 0.684 1.003 0.990 1.015
Prone 2(4.2) 3(5.4) —
- - - Mean Procalcitonin value 0.550 1.013 0.970 1.058
History of abdominal or thoracic 3 (6.3) 7 (12.5) 0.335 - - -
surgery, n (%) Mechanical Ventilator stay time 0.403 0.980 0.935 1.027
Renal replacement therapies, 14 (29.2) 12 (21.4) 0.364 Period of hospitalization 0.001 0.891 0.834 0.951

n (%)
Cuff pressure values, cmH,0

24.35+5.08 22.46+2.68 0.089

CPIS: Clinical Pulmonary Infection Score, SOFA: Sepsis-Related
Organ Failure Assessment, APACHE Il: Acute Physiology and
Chronic Health Assessment Il, CRP: C-Reactive Protein
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Table 5: Factors affecting period of hospitalization in all patients.

Unstandardized Coefficients

Standardized Coefficients

B Standard error Beta ! P
(Constant) 28.496 22.419 1.271 0.207
Age 0.028 0.088 0.033 0.324 0.747
Gender -1.791 3.142 -0.057 -0.570 0.570
Comorbidity -5.030 4.134 -0.122 -1.217 0.227
Hand hygiene rate 0.373 0.243 0.152 1.536 0.128
Hospitalization rate 0.186 1.871 0.010 0.099 0.921
Mean CPIS value 1.576 1.334 0.118 1.181 0.240
Mean SOFA score -3.911 1.212 -0.318 -3.226 0.002

CPIS: Clinical Pulmonary Infection Score, SOFA: Sepsis-Related Organ Failure Assessment

diagnosis, seven days after diagnosis, and 30 days after
diagnosis. Procalcitonin values measured on the day of
diagnosis were found to be significantly higher in Group 2.
The increase in the mean SOFA score in all patients had
a significant effect on 30-day mortality. When evaluated
overall patients, a one unit increase in the SOFA score
increases the risk of mortality 2.21 times. It was found that
the increase in SOFA score decreased the hospitalization
period in all patients.

Most VAP pathogens are microorganisms with high antibi-
otic resistance, such as Pseudomonas species, Acineto-
bacter species, MRSA, ESBL, and Gram-negative bacilli
that secrete AmpC B-lactamase (5). In a multicenter study
conducted in Turkey, it was reported that most frequently
Acinetobacter spp was isolated and that Pseudomonas
aeruginosa ranked as second and Stafilococcus aureus
ranked as third (6). In our study, Acinetobacter baumanii,
Pseudomonas aeruginosa, Klebsiella pneumoniae were
found to be the most common Gram-negative agents in
both groups, in line with the literature. In a previous study
conducted in our clinic, in which nosocomial infections were
examined in patients hospitalized in the ICU for more than
90 days, the incidence of VAP was 33% and the causative
agents were Acinetobacter baumanii, Klebsiella pneumo-
niae, and Pseudomonas aeruginosa (32.1%, 25%, 21.4%,
respectively) (7).

Gursel et al. included a total of 63 patients in their study, in
which they aimed to evaluate the effectiveness of APACHE
II, SOFA, and CPIS in determining mortality during VAP
episodes in pulmonary patients, and it was observed that
the APACHE Il, SOFA, and CPIS scores were also signifi-
cantly higher in patients who died with respect to those who
survived (8). In the study in which the mortality was 54%,
logistic regression analysis revealed that only APACHE I
>16 value out of the three scoring systems was an inde-
pendent predictor of mortality (8). In our study, the APACHE
Il score did not affect on 30-day mortality in either group.

Among the three scoring systems, CPIS is used for diag-
nostic purposes, while the others (APACHE II, SOFA) are
used to determine prognosis (8). In the study they conduct-
ed in relation to VAP cases, Yang and Wang have found
that while CPIS value at beginning of VAP in those who
died was high, CPIS value at beginning of VAP in those
who survived got significantly reduced (9). They observed
that mortality was higher in those with CPIS >6 at day five
than those with CPIS <6, and the sensitivity and specificity
of CPIS in determining mortality were 96.8% and 74.2%.
In addition, their results show that CPIS is valuable in the
diagnosis of VAP and also contributes to the prediction of
mortality (9). Contrary to this study, in our study, the mean
value of CPIS did not affect 30-day mortality. In addition
in the study, CPIS had a positive correlation with MV peri-
od, ICU, and period of hospitalization (9). In our study, age,
gender, comorbidity, hospitalization rate, mean CPIS value,
and mean SOFA score did not have a significant effect on
the duration of MV in all patients, while an increase in hand
hygiene rate increased the duration of MV stay. It was found
that an increase in the SOFA score among these variables
decreased the length of stay in all patients.

In various studies evaluating the length of stay of patients
with VAP in intensive care units, different results were
obtained reporting the average length of stay between 21
and 76 days (10-12). In our study, the mean hospitaliza-
tion period of the patients in Group 1 was 37.66+14.36 days
(min-max: 10-75 days), and the mean hospitalization period
of the patients in Group 2 was 35.05+16.09 days (min-max:
9-85 days) and the values were found to conform with the
literature.

In a study in which 178 cases with VAP were evaluated,
Mirsaeidi et al. reported that mortality increased significantly
in patients with immunosuppression, chronic liver disease,
and chronic kidney failure compared to those who did not
have these but that no significant relationship was found
for diabetes mellitus (DM), cerebrovascular accident (CVA),
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Heart failure (HF), and chronic obstructive pulmonary dis-
ease (COPD) (13). In another study, kidney failure was
found to be significant in terms of mortality (14). There have
also been reports that DM increases mortality 2.23 times
in cases with VAP (15). In our study, there was no effect of
co-morbidities (DM, hypertension, COPD, CVA, HF, CRF)
on 30-day mortality between both groups.

Although the mortality rate in ventilator-associated pneumo-
nia cases varies between 30-70%, most of these cases die
due to underlying diseases (5). Publications are reporting
the mortality of cases with VAP between 31.9 and 68.4%
(10,16,17). In our study, the 30-day mortality rate was found
to be 45.8% in Group 1 and 48.2% in Group 2, which was
similar to the literature. It has been reported that among the
clinical factors affecting mortality in the ICU, the long stay in
the ICU is not significant in terms of mortality, but the mor-
tality is significantly higher in terms of the length of stay in
the MV (18). In our study, it was determined that the length
of stay in MV did not have an effect on 30-day mortality in
all patients, but an increase in the length of hospitalization
reduced the risk of 30-day mortality.

In a review, it was reported that the risk of VAP increased
5.1 times in cases over the age of 60 (19). In another study,
they reported that the mean age of patients with and without
VAP was very close to each other, and there was no signif-
icant difference between the two groups in terms of VAP
development, even when the patients were divided into two
groups as those under 70 years of age and over (20). In our
study, the mean age was around 62, and we found that age
did not affect 30-day mortality in patients who developed
VAP.

While each patient should be followed by a nurse in high-
risk patients, a nurse can follow two patients in low-risk
patients and implement infection control and prevention
strategies. In a study, it was shown that the incidence of
VAP increases when nurse care and number are not suffi-
cient (21). Small area per patient, lack of experienced staff,
workload, and imbalance between resources are associat-
ed with nosocomial infections (22). It has been shown that
the low number of nurses and high workload is directly relat-
ed to morbidity and mortality (23). While ideal intensive care
units should have one nurse per patient, in our unit this ratio
is usually one nurse for every two patients. The excess of
personnel workload can create problems in the isolation of
infected patients. The most important source of the problem
for nosocomial infections is the inability of many hospitals to
provide healthy conditions in intensive care units. Examples
of these conditions are inadequacies in architectural struc-
turing, inability to provide isolation conditions, problems with
air conditioning, medical waste and biohazardous materials
inpatient rooms in ICU, contaminated treatment areas and

common areas, fecal residues in ICU patient toilets. Others
are leaks in walls and associated contaminated cabinets,
broken flooring, holes in the floor that generate debris and
dirty dust, and foreign material in window sills (24). Although
the physical conditions of our two intensive care units were
different, we did not find any difference in VAP rates, risk
factors for VAP, and 30-day mortality. Safdar et al. reported
that the main cause of VAP caused by exogenous patho-
genic microorganisms in the intensive care environment is
the hands of healthcare workers (25). In a study in which
infection and colonization rates were significantly reduced
by strict adherence to handwashing protocols, it was deter-
mined that handwashing rates were below 50% (26). In the
educational study conducted by Rosental in Argentina, the
relationship between handwashing compliance and VAP
rate was evaluated and it was shown that handwashing rate
increased from 23% to 64% (p<0.001), and the VAP rate
decreased from 47 to 27 in 1000 ventilator days (p<0.001)
(27). In our study hand hygiene rate was found to be higher
than 70% in both groups.

The lack of a control group is our main limitation. Our other
limitations are that the anesthesia and infectious diseases
doctors who care for the intensive care units differ every
month, the differences arising from the treatments of the
patients and the VAP training of the intensive care workers
are not questioned.

CONCLUSION

We found that a one unit increase in the SOFA mean score
in all patients increased the risk of 30-day mortality 2.21
times, and an increase in the SOFA mean score signifi-
cantly decreased the length of stay in all patients. Although
there are similar studies in the literature, it is of great impor-
tance in the control and treatment of an infection that each
intensive care unit analyzes its own data and results and
uses them in clinical practice.
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