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A B S T R A C T 

Introduction: Ventilator associated pneumonia (VAP) is the most prevalent infectious problem in ICU and 
is associated with high mortality, longer stay in the ICU and in hospital, increased antibiotic use and greater 
hospital costs. 
Aim of the Work: Estimate the incidence of Ventilator-associated pneumonia (VAP), Identify risk factors 
associated with acquiring the infections and identify the types of pathogens causing (VAP) and their 
antimicrobial resistance patterns in ICU of Sohag university hospital. 
Patients and Methods: 7KH�VWXG\�LQFOXGHG�����,&8�SDWLHQWV�DFFRUGLQJ�WR�WKH�GH¿QHG�LQFOXVLRQ�FULWHULD��9$3�
ZDV�GLDJQRVHG�DFFRUGLQJ�WR�&'&�VXUYHLOODQFH�GH¿QLWLRQ�
Results: Thirty three patients were diagnosed as VAP. The overall infection/100 patients was 30.28, 
the infection rate/1000 device-days was 51.08 and mean VAP diagnosis time was 7days, Thirty-seven 
microorganisms were isolated from .The most commonly isolated microorganisms were Staphylococcus 
aureus in 13 cases (35%) of all isolates. Sepsis/septic shock, male gender and COPD were the most serious 
risk factor increasing VAP. 
Conclusion: 9$3�LQIHFWLRQ�UDWH�LV�KLJK�LQ�RXU�,&8��0DOH�SDWLHQWV��SDWLHQWV�ZLWK�VHSVLV��&23'��UHQDO�IDLOXUH�
and liver cirrhosis are at higher risk for VAP. Previous use of antibiotics and tracheostomy  increase risk of 
VAP.  Isolated organisms show high antibiotic resistance rate.
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mini-Bronchoalveolar lavage.
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9HQWLODWRU�DVVRFLDWHG� SQHXPRQLD� LV� GH¿QHG� DV�
pneumonia occurring more than 48 hours after the 
patient has been intubated and received mechanical 
ventilation. The etiology of VAP differs according to 
the onset of the infection. In early Diagnosis of VAP 
requires a high clinical suspicion, combined with 
radiographic examination and microbiologic analysis 
of respiratory secretions onset VAP (infection 
within 5 days of hospitalization) the patients are 
often infected E\� RUJDQLVPV� PRUH� UHÀHFWLYH� RI�
WKH� FRPPXQLW\� LQFOXGLQJ� +DHPRSKLOXV� LQÀXHQ]D��
Streptococcus pneumonia, enteric gram–negative 
bacilli, methicillin-sensitive Staphylococcus aureus. 
In late-onset VAP (infection at or after 5 days of 
hospitalization), more virulent pathogens present 
as Pseudomonas aeruginosa, Acinetobacter 
baumannii, MRSA (Cortiñas Sáenz et al. 2007). 

INTRODUCTION                                                  

Intensive care units (ICUs) represent a favorable 
scenario for the development of health care 
associated infections, since seriously ill patients 
are more susceptible to infections. Invasive 
procedures are typically carried out in the ICU 
that adversely affect the local defense barriers of 
the body and the patients admitted to these units 
have often been previously exposed to antibiotics 
and are therefore susceptible to the development 
of bacterial resistances (Estella & Álvarez-Lerma, 
2011). In intensive care units, ventilator associated 
pneumonia (VAP) is the most prevalent infectious 
problem, followed by catheter-related urinary tract 
infections. Moreover, VAP is associated with high 
mortality, particularly when caused by multiresistant 
organisms. Lastly, VAP is associated with a longer 
stay in the ICU and in hospital, increased antibiotic 
use and greater hospital costs (hunter et al. 2006). 
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AIM OF THE WORK                                                     

Estimation of the the incidence of Ventilator-
associated pneumonia (VAP�� DQG� ,GHQWL¿FDWLRQ� RI�
risk factors associated with acquiring the infections 
and the types of pathogens causing (VAP) and their 
antimicrobial resistance patterns.

PATIENTS AND METHODS                                    

Study design and patients: The data were 
prospectively collected from September 2011 to 
September 2012 for 12 months in intensive care 
unit (ICU) of Sohag University Hospital. All patients 
admitted to the ICU during the period of the study 
were potentially eligible for the study. Inclusion 
FULWHULD� ZHUH� DJH� ���� years and requirement 
of mechanical ventilation for at least 48 hours. 
([FOXVLRQ� FULWHULD� ZHUH� DJH� ���� DQG� SDWLHQWV�
diagnosed to have pneumonia on admission to 
ICU or detected within the ¿UVW����K��3DWLHQWV�ZHUH�
followed until diagnosed as VAP, discharged from 
ICU or died. 

Data Collection: Data from all patients eligible for 
the study were recorded to a standardized case 
format during ICU stay. The following variables 
were recorded:

1. ICU stay information: date of ICU admission 
and discharge.  

2. Patient personal information: name, age and 
sex.  

3. Admission diagnoses: Medical, Surgical and 
trauma. 

4. Co-morbid conditions: Chronic heart failure 
(CHF),Chronic obstructive pulmonary disease 
(COPD), Chronic renal failure (CRF),Diabetes, 
Liver cirrhosis and Cancer. 

5. Possible risk factors: Previous use of antibiotics 
(Less than 48 hours or more than 48 hours 
before mechanichal ventilation) and Glasgow 
Coma Scale on admission, Thoracic or major 
abdominal surgery 24 h before mechanical 
ventilation, Type of enteral nutrition (jejunal 
versus gastric route), Tracheostomy or 
reintubation. 

��� Onset and duration of device exposure. 
7. VAP diagnosis date.
8. Patient outcome: survival or death.

7KH� 'H¿QLWLRQ� RI� 9$3� Ventilator-associated 
pneumonia (VAP) was GH¿QHG� DFFRUGLQJ� WR� WKH�
criteria established by the Centers for Disease 
Control and Prevention (CDC) (Horan et al. 2008) 
which include:  
1. Presence of one or more of the radiological 

features of pneumonia

2. One from each of the following groups of 
parameters:

a. )HYHU�����&��RU��
b. Leukopenia (WBC < 4000 /mm3) or 

leukocytosis (WBC >12,000 /mm3) 
c. Increased respiratory secretions (increased 

suctioning requirements). 
d. New onset or worsening cough, dyspnea, 

tachypnea.  
e. Rales or bronchial breath sounds.  
f. Worsening gas exchange.  

3. Positive quantitative culture from minimally 
contaminated lower respiratory tract specimen.

Microbiological Methods: Microbiologic 
specimens were obtained by mini-broncho alveolar 
lavage (mini-BAL) before introduction of new 
antibiotics and as soon as possible after onset of 
FOLQLFDO�RU� UDGLRORJLFDO� IHDWXUHV��2QO\� WKH�¿UVW�9$3�
episode was analyzed.

Sample were stained by Gram stain and Giemsa 
stain and cultured quantitatively by 1µ and 10µ 
calibrated loops on nutrient agar, blood agar base, 
MacConkey agar (Forbes et al. 2007).

Counts of more than 104 colonies were considered 
positive.

�� ,GHQWL¿FDWLRQ� RI� JUDP� SRVLWLYH� RUJDQLVPV� ZDV�
performed as follows:

1. Microscopic examination after culture on 
previously mentioned media revealed the 
shape, arrangements, Gram reaction and 
differentiates cocci from bacilli.

2. Catalase test to differentiate Staphylococci 
(which are catalase positive) from Streptococci 
(which are catalase negative).

3. Coagulase test to differentiate Staph aureus 
from coagulase negative Staphs.

4. Isolation of Staph aureus by culture on mannitol 
salt agar.

5. Coagulase negative staph was considered 
contaminant unless present in high count and 
samples were repeated.

�� ,GHQWL¿FDWLRQ�RI�*UDP�1HJDWLYH�Bacilli:
Using (Microbact 24E)
 Antibiotic sensitivity testing was done by:

1. Disk diffusion method (Kirby-Bauer method)
Using clinical laboratory standard institute 
(CLSI) performance standards for anti microbial 
susceptibility testing (Performance Standards 
IRU� $QWLPLFURELDO� 6XVFHSWLELOLW\� 7HVWLQJ���
Twentieth Informational Supplement, 2010). 

2. M.I.C. Evaluator Strips for vancomycin.
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Statistical Analysis: 
Data were analyzed using STATA intercooled 

version 9.2. Mann-Whitney test was used for 
Quantitative data that was not normally distributed. 
Qualitative data were compared using Chi square 
WHVW��3�YDOXH�ZDV�FRQVLGHUHG�VLJQL¿FDQW�LI�LW�ZDV�OHVV�
than 0.05.

The cumulative risk of VAP was estimated with 
the Kaplan–Meier product-limit estimator and the 
hazard function for the event rate per day was 
smoothed with a Kernel density estimator. We 
performed univariable Cox proportional hazards 
regression analysis to evaluate potential risk factors 
for VAP. All factors were considered in multivariate 
analysis if p value was <0.10 in univariate analysis. 
)DFWRUV�ZHUH� FRQVLGHUHG� VLJQL¿FDQW� LI� WKH�3�value 
was less than 0.05 in the multivariable analysis. We 
FDOFXODWHG�KD]DUG�UDWLRV��+5��DQG�����FRQ¿GHQFH�
intervals (95% CIs) for all predictors of VAP in the 
univariable and multivariable analysis. 

RESULTS                                                                    

Patient Characteristics: The present study 
included 109 patients admitted to the ICU and 
IXOO¿OO� WKH� GH¿QHG� LQFOXVLRQ� FULWHULD�� ��� RI� them 
were diagnosed VAP clinically, radiologically and 
microbiologically. Demographics of the study 
population are shown in Table (1). According to 
DGPLVVLRQ� GLDJQRVHV�� UHVSLUDWRU\� GLVHDVHV� ZHUH�
GLDJQRVHG�LQ�������������RI�patients, neurological 
GLVHDVHV� LQ� ��� ���������� FDUGLRYDVFXODU� GLVHDVHV�
were 20(18.35%), WUDXPDV�ZHUH���������������������
had surgery and lastly one patient (0.92%) had 
sepsis/septic shock. 

As regard co -morbid conditions 44 (40.33%) of 
patients were associated with co��PRUELG�FRQGLWLRQV��
��� ���������RI� WKHP�KDG�&23'���� ����� %) have 
chronic heart failure, 8 (7.34%) had chronic renal 
failure, 5 (4.59%) had liver cirrhoses and 3 (2.75%) 
had cancer and 11 (10.09%) were diabetics. 

Sixty-seven of the study patients had associated 
ULVN� IDFWRUV�� �� ������� KDG� D� SUHYLRXV history of 
antibiotic use, the glasscow coma scale was <9 
LQ���� ���������DQG� WUDFKHRVWRP\�ZDV�GRQH� WR����
(19.27%). 

Incidence of VAP and Patients Outcome: The 
overall infection/100 patients was 30.28, the 
infection rate/1000 device-days was 51.08 and 
mean VAP diagnosis time was 7days. As regard 
patient outcome, 50% of patients were discharged 
and 50% died.

Characters of Patients with VAP: The majority 
of patients who developed VAP were males (90%) 
with longer hospital stay (17 days) and longer 
GXUDWLRQ�RI�GHYLFH�LQVHUWLRQ�����GD\V���Patients with 
9$3�ZHUH� VLJQL¿FDQWO\� DVVRFLDWHG�ZLWK�&R�PRUELG�
conditions as COPD, renal failure and liver cirrhosis. 
Previous use of antibiotics and tracheostomy were 
WKH� VLJQL¿FDQW� ULVN� IDFWRUV� DVVRFLDWHG� ZLWK� VAP. 
Univariate and multivariate analysis of risk factors 
for VAP

Results of univariate and multivariate analysis, 
IRU�WKH�VLJQL¿FDQW�ULVN�factors for VAP are shown in 
Tables (3, 4). 

The Hazard rate of Developing VAP: The 
Proportion of patients free of pneumonia during 
their stay in the intensive care unit was 100% in 
WKH�¿UVW�WZR�GD\V�WKHQ�LW�GHFUHDVHG�to reach 73 % 
on the seventh day. Marked decrease occurred to 
UHDFK����RQ�WKH�WZHOIWK�GD\��%\�QLQHWHHQ�GD\�only 
1% of the patients were free (Figure 1). 

The hazard function represented the conditional 
probability of VAP in the next day, given that a patient 
was event free (without pneumonia). Therefore, 
estimation of the hazard function showed the event 

Table 1: Demographics of study population.

Characteristics No (percent)

$JH��\HDUV
���
���

����������
����������

Gender
Females
Males

27 (24.77)
82 (75.23)

'XUDWLRQ�RI�DGPLVVLRQ��GD\V
Mean (SD)
Median (range)

9.25 (7.88)
��������

'XUDWLRQ�RI�GHYLFH�LQVHUWLRQ��GD\V
Mean (SD)
Median (range)

�����������
��������

VAP
No
Yes

����������
33 (30.28)

VAP diagnosis time
Mean (SD)
Median (range)

7.00 (3.03)
7 (3-14)

Fate of study patients
Death
Discharge

54 (49.54)
����������
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rate per day over the duration of ventilation. The 
daily hazard for developing VAP increased until day 
12 and then decreased over the duration of stay in 
the ICU (Figure2). 

Microbiology of the Isolated Microorganisms: 
Thirty-seven microorganisms were isolated from the 
diagnosed cases. The infection was polymicrobial 
in 4 cases (more than one organism is isolated). 

The details of the isolated organisms were shown 
in Figure (3) and the antimicrobial sensitivity pattern 
for isolated organisms were shown in Table (2).

 The polymicrobial samples included 2 samples with 
Staphylococcus aureus and Haemophilus species, 
the third one had Escherichia coli and Acinetobacter 
baumannii and the fourth had Burkholderia cepacia 
and Pseudomonas aeruginosa. 

Table 2: Antibiotic sensitivity of the isolated micro- organisms (number and percent).

           Organisms
 

Antibiotics

S. aureus
(n=13)

K.pneumoniae
 (n=5)

Esch. coli         
(n=4)

A. baumannii 
(n=6)

B. cepacia
(n=5)

P. aeruginosa
 (n=2)

Penicillin G 0 - - -- -- -

Ampicillin 0 - - -- -- -

Ampicillin/
sulbactam 0 - - 0 - -

Amoxicillin-
clavulanic acid 0 - - - - -

Piperacillin/ 
tazobactam - - - 5(83.3%) - 2(100%)

Ceftriaxone 0 0 0 0 0 0

Ceftazidime 0 1(20%) 2(25%) 2(33.3%) ������ 1(50%)

Cefoxitin 2(15.4%) 0 0 - 0 0

Oxacillin 2(15.4%) - - -- - -

Linezolid ��������� - - -- -- - 

Vancomycin ��������� - - - - --

/HYRÀR[DFLQ 2(15.4%) ������ 2(50%) �������� - 0

Gentamicin - 1(20%) 1(25%) �������� 0 1(50%)

Amikacin - 1(20%) 1(25%) 2(33.3%) 0 1(50%)

Tetracycline - 0 0 0 0 0

Doxycycline - 0 0 0 0 0

Rifampicin - 0 0 0 0 0

Erythromycin 0 - - - - -

Imipenem - 4(80%) 3(75%) 5(83.3%) 5(100%) 1(50%)

Aztreonam - 4(80%) 3(75%) - - 1(50%)

Trimethoprim- 
sulphamethoxazole - 0 0 0 2(40%) 0
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Figure 1: Proportion of patients free of pneumonia during their stay in the intensive care unit (Kaplan–Meier product-limit estimator).

Table 3: The potential risk factors for ventilator-associated pneumonia by univariate analysis.

Risk factor Univariable hazard ratio (95% CI) P value

Male Gender ����������������� ����*

$JH����� ���������������� 0.91

Cardiovascular disease 1.04 (0.42-2.57) 0.93

Respiratory disease 0.90 (0.45 -1.79) ����

Neurological disease 0.77 (0.31-1.89) 0.57

Trauma ���������������� ����

Sepsis/septic shock ����������������� 0.08*

Post operative status ���������������� 0.45

Chronic heart failure 1.39 (0.48-4.01) 0.54

COPD 3.12 (1.33-7.32) 0.009*

Chronic renal failure ���������������� ����

Diabetes 1.07 (0.40-2.87) 0.88

Liver cirrhoses ���������������� ����*

Cancer 1.33 (0.18-9.94) 0.78

Antibiotic use ���������������� ����*

Tracheostomy ���������������� 0.18

Glasscow coma scale <9 1.03 (0.50-2.11) 0.95

Table 4: Multivariate analysis included potential risk factors for ventilator-associated pneumonia with P- value < 0.1.

Risk factor Multi-variable hazard ratio (95% CI) P value

Male Gender ����������������� 0.05*

Sepsis/septic shock ������������������� 0.02*

COPD ���������������� 0.05*

Liver cirrhoses 1.50 (0.41-5.50) 0.54

Antibiotic use 0.99 (0.27-3.71) 0.99
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DISCUSSION                                                                   

The incidence, risk factors, microbiology and 
outcomes of VAP of 109 mechanically ventilated 
patients in the 10-bed medical-surgical ICU of in 

Sohag university hospital (a tertiary care center) 
were described. 

The overall infection/100 patients was 30.28 and 
the infection rate/1000 device-days was 51.08. 

Figure 2: The Hazard rate for ventilator-associated pneumonia during the stay in the intensive care unit.

Figure 3: The isolated microorganisms.
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Comparing these ¿JXUHV�ZLWK�WKRVH�UHSRUWHG�LQ�WKH�
literature about Egypt , this was higher than reported 
by El-Kholy et al.(2012) in ICU of  Cairo university 
hospital, where  VAP rate was 30/1,000 device-
days.  But lower than the rate reported by another 
study in Egypt, where the VAP rate was 73.4 per 
1000 ventilator day in adult respiratory ICU in (95% 
&,������²������(Rasslan et al. 2012).

The results was greatly higher than that reported 
in the NHSN study IRU� ���������� �PHGLDQ��
3.3/1,000 device days) (Edwards et al. 2009) and 
the overall rate of ventilator-associated pneumonia 
reported by International Nosocomial Infection 
Control Consortium (INICC) for 2004- 2009, which 
collected data from 422 intensive care units (ICUs) 
of ���GHYHORSLQJ�FRXQWULHV� LQ�/DWLQ�$PHULFD��$VLD��
Africa and Europe (15.8 per 1,000 ventilator-days)
(Rosenthal et al. 2012). 

VAP increased duration of ICU admission, mean 
duration of admission in VAP patients was (17.45 
GD\V� YV�� ����� GD\V�� LQ� patients without VAP, 
(p<0.0001) and VAP also increased the duration 
of device insertion, Mean duration of device 
insertion in 9$3�SDWLHQWV�ZDV��������GD\V�YV�������
days) in patients without VAP, (p<0.0001). It was 
reported that patients with VAP stayed in the ICU 
IRU� ���� GD\V� ����� FRQ¿GHQFH� interval [CI]: 1.5 to 
7.0 days) longer (Heyland et al. 1999). In another 
study patients with VAP had a VLJQL¿FDQWO\� ORQJHU�
duration of mechanical ventilation (14.3±15.5 days 
vs. 4.7±7.0 days), ICU stay (11.7±11.0 days vs. 
��������GD\V��DQG�KRVSLWDO�stay (25.5±22.8 days vs. 
����������GD\V��(Rello et al. 2002).

The multivariable analysis showed that male 
sex was a VLJQL¿FDQW� YDULDEOH� LQFUHDVLQJ� WKH� ULVN�
RI� 9$3� �+5�� ������ ���� CI: 1.04-18.58). Sepsis/
septic shock was the most risk factor increasing 
9$3� �+5�� ������� ���� &,�� ������������� DQG� WKLV�
was similar to what reported by (Napolitano, 2003). 
Chronic obstructive pulmonary diseases (COPD) 
was the risk factor increasing VAP (HR: ������
95%CI: 1.27 -7.10). This risk factor was similarly 
LGHQWL¿HG�by other investigators who refferred that 
to the decreased mucosal clearance in patients with 
previous pulmonary diseases (Al-Dorzi et al. 2012).

The most common isolated microorganisms 
were Staphylococcus aureus 13(35%) of all 
LVRODWHV��� *UDP� QHJDWLYH� EDFLOOL� ZHUH� ��������
of which 9 were from Enterobacteriaceae group 
(5(14%) Klebsiella and 4(11%) Escherichia coli) 
and 12 were non fermentive gram-negative bacilli 
RI� WKHP� �������ZHUH�Acinetobacter baumannii, 5 
(14 %) were Burkholderia cepacia. 2(5%) were 
Haemophilus species.  Most of the positive cultures 

were monomicrobial while 4(14.1%) of them were 
polymicrobial. 

It is well known that the microbiology of VAP 
differs from units to units and even differs in the 
same unit in different times and in different patient 
populations. 

The isolated pathogens showed high resistance 
rates to the antibiotics commonly used in ICUs. 
(OHYHQ� �������� � � RI� WKH� LVRODWHG� 6�� aureus were 
methicillin resistant, which is a very high proportion 
and 2 (15.4%) showed resistance to vancomycin 
(VRSA) phenotypically. These results were much 
higher than that reported from antimicrobial 
resistance rates in the ICUs of the International 
Nosocomial Infection Control Consortium (77.5%) 
where also no VRSA reported there (Horan et al. 
2008; Rosenthal et al. 2012). In  a Chinese study, 
45.7% of all isolated all Staphylococcus aureus 
were methicillin resistant (Xie et al. 2011). 

There was a high rate of resistance in Escherichia 
coli isolates(n= 4) which showed 75% resistance 
to ceftazidime, this was higher than that in other 
developing countries reported by the INICC, where 
the UDWH� RI� FHIWD]LGLPH� UHVLVWDQFH� ZDV� �������
Both of those rates were much higher than those 
reported by the NHSN in the United States (8.1%). 
In addition, the organisms showed 25% resistence 
to meropenem, which is lower than reported by 
INICC (4.4%) and the NHSN in the United States 
(0.9%). Fluoroquinolones resistance was 100% 
which was higher than reported by INICC (53.4%) 
and the NHSN in the United States (30.8%) (Horan 
et al. 2008 and Rosenthal et al. 2012)

We also demonstrated that the risk for developing 
VAP increased cumulatively until  day 12 and then 
decreased slightly by day 14. The risk per day in 
our study was 7% at the day 5, 22.5% at day 12 
and then decreased to 17% at day 14 and the risk 
UHPDLQHG� ¿[HG� DW� WKLV� UDWH�� 7KHVH� ¿JXUHV� ZHUH�
higher then reported by other investigators and they 
GLGQ¶W�GHFUHDVH�RQ�SURORQJHG�VWD\��Cook et al (1998) 
reported the risk per day was approximately 3.3% at 
day 5, 2.3% at day 10 and 1.3% at day 15 . Jaimes 
et al (2007) found that the risk for developing VAP 
increased cumulatively until the day 8  (reaching 
4%) and then decreased evenly (1% on 19th day) .

� 7KH� KD]DUG� UDWH� IRU� 9$3� GXULQJ� ¿UVW� �� GD\V, 
almost all (100%) patient were free from VAP then 
the percent of VAP free patients decrease rapidly 
so that at day 15 nearly all patients acquired VAP. 
This can be explained by a policy in our ICU to give 
the patients antibiotics on admission to protect them 
from infections (namely, these antibiotics seems to 
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protect the patients from early 9$3� GXULQJ� ¿UVW� ��
days but in the same time predispose to late VAP 
(after 5 days). Late VAP was caused by organisms 
highly resistant to antibiotics.

LIMITATIONS                                                    

This ZDV� WKH� ¿UVW� VWXG\� LQ� RXU� ORFDOLW\� IRU��
surveillance of ventilator associated pneumonia, 
however it had some limitations. The study was 
carried out over a period of 12 months to look at 
the incidence of VAP, however since the number of 
patients was small it is possible that the incidence 
rates may not be extremely accurate.  a baseline 
level of information about VAP was gathered. 
However, Severity illness scores, such as APACHE, 
were not used because of lack of resources to 
calculate these scores. Device utilization ratio could 
not be calculated due to lack of general statistical 
data about ICU. In some situations, the number of 
isolated organisms is too small to generalize their 
antibiotic resistence data. Molecular testing was 
lacking to ensure VRSA rate.

CONCLUSIONS AND RECOMMENDATIONS

In conclusion, this prospective cohort study 
provided background information about VAP in 
our hospital ICU and should facilitate targeted 
interventions in Sohag university hospital. The 
VWXG\� DOVR� LGHQWL¿HG� FHUWDLQ� VSHFL¿F� IDFWRUV� to be 
associated with increased VAP risk, including sepsis, 
COPD. Further VAP preventive interventions should 
be focused on these populations.

7KH�¿UVW�VWHS�WRZDUGV�WKH�UHGXFWLRQ�RI�KHDOWK�FDUH�
associated infections in hospitalized patients is the 
surveillance of such infections. The implementation 
of an integrated infection control program focused 
on HAI surveillance could reduce the incidence of 
HAI as much as 30% and with subsequent reduction 
in health care costs as well. This was demonstrated 
approximately by NHSN in USA who started  more 
than 30 years ago and succeded to reach zero rate 
in some health care associated infections (Deduck 
et al. 2011). Surveillance will provide data that helps 
UDSLG� DQG�HDUO\� LGHQWL¿FDWLRQ� RI� SUREOHPV� VXFK�DV�
presence of multi drug resistant organisms and 
subsequently help decision-making for rapid early 
interventions (Bénet et al. 2012). Surveillance 
is however expensive and requires institutional 
policies. Participation in INICC may provide the 
necessary stimulus for instituting change. It has 
already been shown at several INICC-member 
hospitals in different countries,  that when hand 
hygiene compliance was substantially increased, 
along with care of invasive devices, the result was 
D�VLJQL¿FDQW�UHGXFWLRQ in the incidence of the overall 

rate of device associated�LQIHFWLRQV�DQG�WKH�VSHFL¿F�
rates VAP.

 The next steps to attempt should be the following:
�� Adopt basic infection control practices that have 

been shown to prevent HAIs as hand hygiene, 
isolation precautions, strict aseptic techniques, 
staff education programs and evaluation should 
be included.

�� Increasing the number and skills of the nursing 
staff by education regarding hand washing, 
suction protocols, regular mouth care & hygiene

�� A clear antibiotic prescribing policy based on 
microbiological data.

�� 6SHFL¿F� SUHYHQWLYH�PHDVXUHV� WR� SUHYHQW� 9$3�
as mentioned in the literature, are summarized 
as follow:
�� Monitoring and early removal of invasive 

devices.
�� Continuous aspiration of subglottic 

secretions.
�� Detection of pneumonia and de-escalation 

of drug treatment.
�� Use of oral rather than nasal endotracheal 

tubes.
�� Maintenance of endotracheal cuff pressure 

(20 cm H20).
�� Limited use of sedative and paralytic agents
�� Semi recumbent positioning (30 to 45 

degrees) is recommended to reduce the 
risk of aspiration.

�� Avoidance of intubation by using noninvasive 
ventilation wherever possible, particularly in 
patients with chronic obstructive pulmonary 
disease and cardiogenic pulmonary edema

�� Adequate nurse-to-patient ratios.
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ΚΤΒϟ�κΨϠϣ
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