
 
15Karbandi et al                                                                                                                                                         
      

  
  
 

 

Evidence Based Care Journal 
http://ebcj.mums.ac.ir/ 

 
 

Evaluation of the Effects of Oronasal 

Versus Oral Disinfections with 

Chlorhexidine on Clinical Criteria of 

Ventilator-associated Pneumonia 
 

Mahdi Alimi, Zahra Sadat Manzari, Seyedreza Mazlom, Ahmad Bagheri Moghadam, 

Hossein Rouhani 

 
 

The online version of this article can be found at 
http://ebcj.mums.ac.ir/article_7619.html 

 

Evidence Based Care Journal 2016 06:19 originally 

published online 01 October 2016 
 

Online ISSN: 2008-370X 

 

 

 
Address: Mashhad Nursing and Midwifery School, Ebn-e-Sina St., Mashhad, Iran 
P.O.Box: 9137913199 
Tel.: (098 51) 38591511-294 
Fax: (098 51) 38539775 
Email: EBCJ@mums.ac.ir

 



                                                                                                                                Evidence Based Care Journal, 6 (3): 19-3019  

  

Downloaded from http://ebcj.mums.ac.ir/ at Mashhad University of Medical Sciences on October 01, 2016 

 

 

 

Original Article 

Evaluation of the Effects of Oronasal Versus Oral 

Disinfections with Chlorhexidine on Clinical Criteria of 

Ventilator-associated Pneumonia 
 

Mahdi Alimi1, *Zahra Sadat Manzari2, Seyedreza Mazlom3, Ahmad Bagheri Moghadam4, 
Hossein Rouhani5 

 
 
 
Received: 27/07/2016 
Accepted: 01/10/2016  
 

 

 

Abstract 

Background: Ventilator-associated pneumonia (VAP) is the most prevalent and lethal form of 
nosocomial infections in the ICU and oral disinfection is a nursing measure to prevent this condition. 
Aim: this study aimed to evaluate the effect of oronasal versus oral disinfections with chlorhexidine 
on the clinical criteria for diagnosis of VAP. 
Method: This randomized clinical trial was conducted on 70 intubated ICU patients under mechanical 
ventilation at Shahid Kamyab Hospital of Mashhad, Iran in 2016. Samples were divided into two 
groups of intervention (mouthwash and disinfection of nostrils with 0.2% chlorhexidine every eight 
hours) and control (mouthwash). Clinical criteria for VAP, including pulmonary infiltration, rectal 
temperature, white blood cell (WBC) count and endotracheal discharge were recorded and compared 
between the two groups from days 1-6. Data analysis was performed in SPSS version 11.5 using Chi-
square test. 
Results: In this study, mean age of intervention and control groups was 44.3±19.9 and 45.9±18.2 
years, respectively. The results of Chi-square test indicated no significant difference between the 
groups regarding rectal temperature (P=0.22), WBC count (P=0.33), purulent endotracheal discharge 
(P= 0.47), pulmonary infiltration (P=0.21) and incidence of VAP (P=0.21). 
Implications for Practice: According to the results of this study, no statistically significant 
difference was observed between the two groups regarding clinical criteria and the incidence of VAP 
despite clinical differences. Therefore, it is recommended that further studies be conducted in this 
area. 
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Introduction 
Nosocomial infections are some of the major and common challenges in healthcare centers and 
mainly lead to prolonged hospitalization, increased medical costs and patient mortality (1). Ventilator-
associated pneumonia (VAP) is the most prevalent and lethal form of nosocomial infection in the ICU 
(2). VAP is considered as a subgroup of nosocomial pneumonia and occurs in approximately 10-20% 
of patients undergoing mechanical ventilation 48-72 hours after endotracheal intubation and initiation 
of mechanical ventilation (3, 4). In addition, this disease is responsible for 27-47% of infection in the 
ICU throughout the US (5). In this regard, a study was conducted in Shohadaye Tajrish hospital, 
Tehran, Iran in 2005 and the results portrayed VAP as the most prevalent infection (46%) in the ICU 
(6).   
One of the most important risk factors for the development of VAP is the duration of mechanical 
ventilation. While prolonged mechanical ventilation is associated with reduced risk of early-onset of 
VAP, the possibility of infection decreases after the fifth day admission. According to the literature, it 
is estimated that risk of VAP is three percent per day during the first five days of ventilation, while it 
reduces to two percent per day during the second five days and one percent per day thereafter. Risk 
for VAP is greatest during the first five days of mechanical ventilation (7, 8).  
Pathogens, carried in the mouth and nose, play an important role in the incidence of VAP (9-12). 
Mouth and nose meet at pharynx and are important sites of pathogen colonization. These body parts 
harbor concavities, leading to colonization of bacteria during the times of compromised immunity 
(e.g., trauma and surgery) (13). On the other hand, most patients in the ICU experience endotracheal 
intubation during mechanical ventilation (1).      
Endotracheal intubation causes dysphagia, resulting in mucus accumulation in the oral and nasal 
cavity and accelerated colonization of bacteria (9). However, this mucus accumulation in oral and 
nasal cavities cannot be avoided in patients undergoing mechanical ventilation due to their 
compromised consciousness, as well as disturbed cough and swallowing reflexes.  
Furthermore, ineffective defense mechanisms, caused by compromised immune system in patients, 
lead to the colonization of microorganisms, which is carried as normal flora of nasal and oral cavities 
during 24 hours after admission to the ICU. These colonies, along with oral and nasal discharge, 
migrate through the endotracheal tube and alongside with the trachea itself toward lower airways and 
overcome innate host defense system, which finally leads to pneumonia (14). 
According to the instructions published by the centers for disease control and prevention (CDC), the 
most important strategy for prevention of VAP is oral hygiene (15). Among oral rinses, chlorhexidine 
has been recognized as the golden standard and the most effective antibacterial oral rinse in the 
market (13). According to several reports, chlorhexidine decreases oral colonization (16-19), leading 
to reduced incidence rate of pneumonia by 10-30% (4). 
Chlorhexidine (a widely used skin and mucous membrane antiseptic) is an effective, inexpensive and 
well tolerated solution and has sustained antibacterial activity (up to 12 hours) (20, 21). To date, there 
are no reports of a chlorhexidine‐resistant strain of bacteria. Therefore, chlorhexidine can be 
considered as a proper oral rinse for hospitalized patients (6).    
On the other hand, pathogens carried in nostrils have been known as the main risk factor for the 
incidence of nosocomial infections and VAP, especially in patients hospitalized in the ICU (5). The 
main entry to the nasal passageway for pathogens is through the nostrils. Moreover, this area is 
exposed to microbes carried in the sinus and nasal cavity mucus, which provides a desirable surface 
for the colonization of microorganisms (13). Aspiration of colonized nasopharyngeal discharge 
around endotracheal tube leads to the colonization of lower airways and subsequent VAP (16).  
In a report by the national healthcare safety network (NHSN) in the US, Staphylococcus aureus was 
introduced during 2009-2010 as the leading cause of VAP and surgery site infection (22). Studies 
have shown that Staphylococcus aureus colonizes both nostrils and mouth, and nostrils are the 
primary reservoir for the colonization of the bacteria (13, 22). Rusha et al. (2013) demonstrated in a 
study that colonization of Staphylococcus aureus in nostrils was associated with increased incidence 
rate of VAP in patients; therefore, it is considered as a risk factor for the VAP (5).      
The mupirocin nasal ointment is commonly used to eliminate nasal golden staph bacteria. However, 
excessive use of this substance could cause a significant resistance (22) Efforts to treat infections 
caused by this pathogen, made resistance to most commonly available antibiotics (23). 
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Prevention is a priority to improve the quality of patient care because of serious consequences and 
complications of VAP (17). 
It is obvious that preventing these infection, not only may reduce costs but also improve the results 
related to patient and patient safety and even increase the quality of patient care (24). 
According to the literature, nurses play an important role in prevention of VAP (9). 
Diagnosis ability of healthcare teams for VAP is extremely limited despite its clinical importance (4).  
Several intensive care researchers have tried to establish criteria for a more precise diagnosis of 
pneumonia for more than 50 years (2). In this regard, Johanson et al. described clinical criteria for 
diagnosis of VAP to facilitate this process (25). Literature review revealed only two studies with the 
aim of evaluating the effects of chlorhexidine solution in mouth and nostrils on reduced respiratory 
infections, both carried out in patients after cardiac surgery. In a study by Segers et al. (2006), a 
significant decrease was observed in the incidence of pulmonary complications after open heart 
surgery (21). On the other hand, the results obtained by Rostami et al. (2011) were indicative of no 
significant reduction in spite of decreased respiratory infection after open heart surgery (26).  
To the best of our knowledge, there has been no research on the effect of simultaneous disinfection of 
mouth and nostrils on the incidence of VAP. Prevention of ventilator-associated respiratory infections 
is of paramount importance and nurses have a key role in this regard. In addition, it has been 
confirmed that nasal pathogens are recognized as risk factors for VAP and chlorhexidine has a 
significant role in disinfection of mucous membrane for VAP prevention. Given the fact that the 
effects of nasal disinfection with chlorhexidine has not been thoroughly studied, compared to mouth 
rinsing, the present study aimed to compare the effects of oronasal versus oral disinfections with 
chlorhexidine on the clinical criteria for the diagnosis of VAP.    
 

Methods 

This randomized clinical trial was conducted on 70 intubated patients under mechanical ventilation in 
the ICU of Shahid Kamyab hospital, Mashhad, Iran in 2016. Participants were divided into two 
groups and post-test was used to evaluate the results. Due to the lack of similar studies and 
qualification of dependent variables based on Johansson’s criteria, sample size was estimated based 
on the results obtained from a pilot study (on 10 cases in each group) and the comparison of two ratios 
formula with 95% confidence level and 80% test power. Subsequently, the criterion used to estimate 
the highest sample size was pulmonary infiltration in this study. In total, sample size was calculated at 
29 in each group; however, 45 individuals were assigned to each group for more accuracy and due to 

possible sample loss.  
Exclusion criteria were unplanned endotracheal extubation (UE) on day one or two of mechanical 
ventilation (elimination of four and five individuals from intervention and control group, 
respectively), patient mortality on day one and two of mechanical ventilation (elimination of two 
patients in each group) and meeting at least two out of three criteria of Johansson’s criteria (e.g., 
rectal temperature, WBC count and purulent endotracheal discharge) on day one or two of mechanical 
ventilation (elimination of four and five patients in intervention and control group, respectively), 
which led to a total elimination of 10 patients from the study and conduction of data analysis on 35 
individuals per each group. Other exclusion criteria were allergy to chlorhexidine, observation of 
obvious aspiration and probable presence of pneumonia prior to intubation and mechanical ventilation 
(6, 12, 17, and 27). 
Participants were among the eligible patients hospitalized in the Shahid Kamyab hospital at the time 
of research and were selected through convenience sampling. Afterwards, patients were assigned to 
the intervention and control groups using random number table. Accordingly, random numbers (0-9) 
were drawn and then allocated to each group. Subsequently, the tip of a pen was placed on a number 
with closed eyes in the random numbers table and the following numbers were recorded in the table. 
The sequence of numbers determined the sequence of individuals enrolled in each group based on the 
previous assignment of numbers to individuals. Since individuals were allocated to groups before the 
start of the experiment, the minimum level of bias was achieved.     
Inclusion criteria were agreement of patient’s relatives (because of compromised consciousness of 
patients), aged ≥18 years, orotracheal intubation, at least 48 hours of expected mechanical ventilation, 
lack of proper nasogastric intubation for nasal disinfection by swab, lack of immunodeficiency or 
underlying lung diseases and lack of symptoms of respiratory infection upon admission to the ICU 
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(i.e., lack of pulmonary infiltration in chest radiography and lacking at least two out of three clinical 
criteria of VAP).   
Data collection tools were checklist of VAP predisposing factors and daily patient examination 
checklist using clinical criteria of VAP. In this regard, VAP risk factors included the level of 
consciousness upon admission to the ICU (based on Glasgow coma scale), cause of hospitalization, 
severity of disease (based on APACHE II scoring system), history of underlying diseases, antibiotic 
consumption during hospitalization, smoking habit, bed head position, surgical operation during 
hospitalization, enteral nutrition and use of sedative agents during mechanical ventilation (1, 4, 6, 28). 
These confounding variables were controlled by randomized distribution and close monitoring of 
participants in the study groups.    
Clinical criteria of VAP (Johnson criteria) were pulmonary infiltration in chest radiography and 
meeting at least two out of three criteria (e.g., rectal temperature <35 or >38°C, WBC count <4000 or 
>12000/mm3 and purulent endotracheal secretion). Presence of each of the above-mentioned criteria 
leads to VAP diagnosis (7).  
These tools were prepared according to experimental methodology, previous studies and review of the 
latest literature, validity of which have been confirmed by numerous studies inside and outside the 
country. (7, 29, 30). Application of these criteria for VAP diagnosis is recommended by the American 
Thoracic Association (25). In this study, the validity of study tools was evaluated and confirmed one 
more time by 10 faculty members of the Department of Nursing and Midwifery of University of 
Mashhad, Iran.     
Mobile X-ray equipment (Siemens, Germany) was used for all the patients, validity of which was 
confirmed based on its reputable brand and the reliability of this scale was assessed by regular quality 
controlling by a radiologist. In addition, an anesthesiologist and ICU specialist checked chest 
radiographs for pulmonary infiltration and rectal temperature was measured by a glass thermometer 
with the aid of a nurse with five years of experience in the ICU. Validity (since it was brand-new and 
belongs to a reliable company) and reliability (by regular comparison to similar tools) of thermometer 
were also confirmed. WBC count of blood samples was measured by the author using Sysmex K-
1800 (Japan). Validity and reliability of the counter was confirmed based on its brand and the lab 
technician who regularly calibrated the device with standard blood tubes. Endotracheal discharge was 
assessed based on color, odor and viscosity with the aid of the nurse taking care of patients. Validity 
and reliability of this method was confirmed by 10 experts and the assessor agreement method 
(r=0.82), respectively. 
Checklist of VAP risk factors consisted of objective and clear questions, which have been frequently 
used in similar studies and their validity was already confirmed. The reliability of daily checklist of 
patient examination of clinical criteria of VAP was assessed using assessor agreement method on 15 
patients, which was confirmed with the coefficient of 0.85.   
A form, consisting of demographic characteristics (e.g., age, gender and marital status) and risk 
factors of VAP, was completed for all the participants by the researcher through interviews with 
relatives, referring to medical histories and observing clinical criteria in the patients. In addition, the 
severity of patients’ disease was evaluated based on APACHE II scale 24 hours after admission to the 
ICU.  
In the present study, respiratory infection indices were assessed based on Johnson’s criteria with the 
aid of two physicians, who were not aware of the order of assignment of experimental units to 
intervention and control groups. According to previous studies, examination of patients was continued 
until day six due to the fact that daily risk of VAP is at its peak on day five of mechanical ventilation 
and starts to decline thereafter.      
Upon admission to the ICU and daily assessment until day six of mechanical ventilation (at 6-7 am), 
all the participants were evaluated for three clinical criteria of VAP. In addition, presence of at least 
two out of three criteria on day one or two could lead to sample exclusion due to probable pneumonia 
before intubation and mechanical ventilation. If two criteria were observed through day 3-6 of 
mechanical ventilation, patients were examined for pulmonary infiltration using portable chest 
radiography. In case of presence of clinical criteria of VAP, intervention terminated and patients were 
diagnosed with VAP. Otherwise, examination would continue until day six of mechanical ventilation 
and on day six (in case of absence of at least two out of three clinical criteria of VAP) pulmonary 
infiltration was considered to be negative (Figure 1).    
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The first intervention was performed for all the participants after 12 hours of connection to the 
ventilator. Intervention process continued until the end of day five of mechanical ventilation or until 
all clinical criteria of PAV became positive. Mouthwash (disinfection of vestibules, gums, palate, the 
tongue and teeth) with chlorhexidine was performed every eight hours by the researcher for 30 
seconds using applicator in both groups (6, 14, and 22).  
In the intervention group, an additional disinfection was performed on nostrils immediately after 
disinfection of mouth using a cotton swab dipped in 2% chlorhexidine.  

 

  

 

  

 

 

 

 

  

   

 

 

 

 

 

 

 

 

Figure 1. Approaches used for the diagnosis of ventilator-associated pneumonia 
 
Reachable areas of nasal cavity were also disinfected for two consecutive times with separate swabs 
to ensure complete disinfection of nostrils. However, this process was not performed for the control 
group. All disinfections were performed only with chlorhexidine and by our researcher. In this regard, 
disinfection of mouth and nostrils with other antiseptics, such as normal saline, resulted in exclusion 
from the study. Discharge suction was performed prior to disinfection and at times needed in case of 
accumulation of nasal and oral discharge. Moreover, endotracheal tube cuff pressure was kept within 
an optimal range in all patients by the responsible nurse, checking the signs every four hours.     
This study was approved by Ethics Committee of Mashhad University of Medical Sciences before the 
initiation of intervention. In addition, necessary approvals were obtained from the hospitals’ 

Admission to the ICU 

Examination of clinical indices upon admission 

(Pulmonary infiltration in chest radiography, rectal temperature, WBC count and endotracheal secretion) 

(Presence of infiltration and two of the three clinical criteria) 

No Yes 
Exclude from 

the study 

Enroll to 

the study 

Daily examination of three clinical criteria 

Presence of two clinical criteria on days one or two of mechanical ventilation Yes 

No 

Daily examination of three clinical criteria until day six of mechanical ventilation 

Presence of two clinical criteria through days 3-6 of mechanical ventilation No 

Yes 

Examination of pulmonary infiltration in chest radiography 

Presence of pulmonary infiltration in chest radiography 

Yes 

Ventilator-associated pneumonia 

No 
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authorities and the researcher was introduced to hospital officials. Due to compromised consciousness 
of the patients, written informed consents were obtained from relatives of patients prior to the study. 
Samples were homogenous in terms of demographic characteristics, and Kolmogorov–Smirnov and 
Shapiro-Wilk tests were used to evaluate normal distribution of quantitative variables. Data analysis 
was performed in SPSS version 11.5 using independent t-test (to compare normally distributed 
quantitative variables), Mann-Whitney U (to assess other quantitative variables), as well as Chi-
square and Fisher's exact test (to compare qualitative variables). P-value less than 0.05 was considered 
statistically significant. 
 

Results 
In this study, results of Chi-square and independent t-test revealed no significant difference between 
the study groups regarding demographic characteristics. In this regard, mean age of patients was 
44.3±19.9 and 45.9±18.2 years in the intervention and control groups, respectively. According to the 
results of Mann-Whitney U, independent t-test, Chi-square and Fisher’s exact test, no significant 
difference was observed between the two groups in terms of risk factors of VAP (Table 1). 

 

Table 1. Comparison of demographics of the participants and risk factors of ventilator-associated 

pneumonia in the intervention and control groups 

Variable  Intervention Control P-value 
Age (year)  44.3±19.9 45.9±18.2 0.73* 

Gender Female 6 (17.2)  11 (31.4) 0.16** 
Male 29 (82.8) 24 (68.6) 

Marital status Married 25 (71.4) 25 (71.4) 1.00** 
Single 10 (28.6) 10 (28.6) 

Level of consciousness upon 
admission to the ICU 

 8.2±4.2 8.1±3.6 0.91*** 

Causes of hospitalization Multiple trauma 22 (62.9) 19 (54.2) 0.25** 
Head trauma 9 (25.7) 7 (20) 

Intracranial hemorrhage 
(non-traumatic) 

2 (5.7) 8 (22.9) 

Other 2 (5.7) 1 (2.9) 
Severity of disease  21.5±7.8 18.3±6.5 0.07* 
Underlying disease Yes 14 (40) 11 (31.4) 0.45** 

 No 21 (60) 24 (68.6) 
Antibiotic administration 

during hospitalization 
Yes 31 (88.6) 34 (97.1) 0.36**** 
No 4 (11.4) 1 (2.9) 

Smoking status Yes 10 (28.6) 13 (37.1) 0.45** 
No 25 (71.4) 22 (62.9) 

Bed head position (≥30 
degrees) 

Yes 27 (77.1) 30 (85.7) 0.36** 
No 8 (22.9) 5 (14.3) 

Enteral nutrition during 
mechanical ventilation 

Yes 19 (54.3) 26 (74.3) 0.08 ** 
No 16 (45.7) 9 (25.7) 

Use of sedative agents Yes 22 (62.9) 26 (74.3) 0.3** 
No 13 (37.1) 9 (25.7) 

Surgical operation Yes 21 (60.0) 25 (71.4) 0.31** 
No 14 (40.0) 10 (28.6) 

*Independent t-test **Chi-square test *** Mann-Whitney U test ****Fisher’s exact test  
 
In post-test, rectal temperature was at the normal range in 22 (62.9%) and 17 (48.6%) cases in the 
intervention and control groups, respectively. Chi-square revealed that no significant difference was 
found between the groups regarding rectal temperature (P=0.23). While WBC count was within the 
normal range in 17 (48.6%) and 13 (37.1%) patients of the intervention and control groups, 
respectively, no statistically significant difference was observed between the groups according to the 
results of Chi-square (P=0.33).  
Furthermore, 20 (57.1%) and 17 (48.6%) patients had non-purulent endotracheal discharge in 
intervention and control groups, respectively, which indicated no significant difference in this regard 
(P=0.47). Pulmonary infiltration was not observed in 25 (71.4%) and 20 (57.1%) participants in 
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intervention and control groups, respectively. According to the results of Chi-square test, no 
significant difference was found between the two groups in terms of observation of pulmonary 
infiltration in chest radiography (P=0.21) (Table 2). In total, 10 (28.6%) cases of intervention and 15 
(42.9%) samples of control groups were diagnosed with VAP (based on clinical criteria of VAP); 

however, no significant difference was observed between the groups in this regard (Figure 2).  
 

 

 

 

 

 

 

 

  
  
  
  
  
  
  
  
  
 

  
 

 
Figure 2. Incidence rate of ventilator-associated pneumonia in the intervention and control groups 

 

Table 2. Comparison of clinical criteria of ventilator-associated pneumonia in the study groups 

 

Clinical criteria  Intervention 
N (%) 

Control 
N (%) 

Chi-square test 

Rectal temperature 
(°C) 

35-38 22 (62.9) 17 (48.6) =1.4, df=1,2X 
P=0.23 <35 or >38 13 (37.1) 18 (51.4) 

)3WBC (count/mm 4,000-12,000 17 (48.6) 13 (37.1) =0.9, df=1,2X 
P=0.33 <4,000 or >12,000 18 (51.4) 22 (62.9) 

Endotracheal 
discharge 

Purulent 20 (57.1) 17 (48.6) =0.5, df=1,2X 
P=0.47 Non-purulent 15 (42.9) 18 (51.4) 

Pulmonary 
infiltration 

Positive 10 (28.6) 15 (42.9) =1.6, df=1,2X 
P=0.21 

 

Discussion 
According to the results of the current research, simultaneous oronasal disinfection with chlorhexidine 
resulted in no significant outcomes, compared to independent use of oral disinfection, in spite of 
clinical differences observed in the final results. Accordingly, the participants of intervention group 
were in better condition regarding clinical criteria of VAP, compared to the samples of control group. 
All the studied variables (e.g., hyper/hypothermia, leukocytosis or leukopenia, purulent tracheal 
discharge and pulmonary infiltration in chest radiography) were less frequently observed in the 
intervention group, compared to the control group. Moreover, no significant difference was observed 
between the study groups regarding the incidence of VAP despite clinical differences.  
To the best of our knowledge, no direct study has been conducted on clinical criteria of VAP; 
therefore, we compared our results with studies, in which the incidence of respiratory infections and 
VAP were evaluated. Our findings are in line with the results obtained by Rostami et al. (2011) and 
Fraser et al. (2010). Rostami et al. (2011) conducted a study to evaluate the effects of oronasal 
disinfection with 0.2% chlorhexidine on reduced surgical site infections and respiratory infection after 
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cardiac surgery. According to the results of the aforementioned study, no significant decrease was 
observed in post-surgical respiratory infection (26). Meanwhile, Fraser et al. (2010) evaluated the 
effects of nasal disinfection with mupirocin, along with body wash with chlorhexidine, on VAP. 
According to their results, no significant difference was found regarding the diagnosis of VAP (31), 
which is consistent with the results of the present study. The mentioned study is similar to the present 
research due to the use of antiseptics for nasal disinfection and chlorhexidine for reducing the 
incidence of VAP.  
Inconsistent with our results, Segers et al. (2006) evaluated the effects of pre-surgery oronasal 
disinfection with chlorhexidine on nosocomial infections after cardiac surgery and reported a 
significant reduction in respiratory infections (21). This discrepancy might be due to difference in 
sample size, which was 954 in the mentioned study. The same results could be obtained in the present 
study if a greater sample size was used. According to the results of the present study, 35.8% of all the 
participants were diagnosed with VAP. Similar results (31.3%) were obtained in a study by Li et al. 
(2011), in which chlorhexidine was used as oral rinse three times a day for five days.  
Ozkaka et al. (2012) reported 55.1% incidence rate of VAP, which was higher than the present study 
(17). This inconsistency between the results might be due to the fact that VAP data was obtained for 
14 days of mechanical ventilation in the study of Ozkaka et al., while this process lasted for six days 
in our study. In this regard and according to the results of most of studies, prolonged duration of 
mechanical ventilation could lead to increased possibility of VAP (7, 8).    
A study was conducted by Seyedoshohadayee et al. (2010) in Rasool Akram hospital, Tehran, Iran. 
According to the results of the mentioned study, the incidence rate of VAP was reported to be 23.1%. 
In addition, Lin et al. (2015) reported 16% incidence rate of VAP (18, 27). However, both of these 
study results were lower than the present study. Most patients in our experiment were hospitalized due 
to trauma to various organs of the body, which could justify the higher incidence rate of VAP due to 
the fact that VAP is reported to be more prevalent in trauma patients and those undergone surgical 
operations (32).  
Some of the major drawbacks of this study were small sample size and short duration of intervention. 
While the number of participants was calculated based on reasonable confidence coefficient and 
power, lack of significance is probably caused by variability of data and characteristics of 
participants. If intervention was performed on a greater sample size for a longer period (until the 
patients were connected to ventilator and mechanical ventilation), oronasal disinfection with 
chlorhexidine might have yielded significantly different results on the clinical criteria of VAP, 
compared to independent use of oral disinfection.   
 

Implications for Practice 
According to the results of the present research, it could be concluded that frequency of clinical 
criteria of VAP, including pulmonary infiltration in chest radiography, abnormal rectal temperature, 
WBC count outside normal range, purulent endotracheal discharge and incidence of VAP, were lower 
in the intervention group, compared to the control group. However, this difference between the groups 
was not statistically significant. The final results were indicative of relative effectiveness and clinical 
significance of oronasal disinfection with chlorhexidine. Therefore, it is recommended that this 
method be used to reduce respiratory infections in intubated patients under mechanical ventilation. 
Due to the effectiveness of oronasal disinfection with chlorhexidine on clinical criteria for diagnosis 
of VAP, it is suggested that further studies be conducted to evaluate the effects of this method on the 
duration of intubation, mechanical ventilation and admission to the ICU. In addition, it is 
recommended that future studies be performed on greater sample sizes for a longer period to obtain 
more accurate results.  
 

Acknowledgments 
This article was extracted from a master thesis in nursing (code 940642) at the School of Nursing and 
Midwifery of Mashhad University of Medical Sciences, approved by Iranian Registry of Clinical 
Trials (IRCT2016051927969N1) and funded by the Research Deputy of University. Hereby, we 
extend our gratitude to the faculty members of School of Nursing and Midwifery of Mashhad 
University of Medical Sciences. We would also like to thank all the participants and their relatives, 



                                                                                                                                Evidence Based Care Journal, 6 (3): 19-3027  

  

Downloaded from http://ebcj.mums.ac.ir/ at Mashhad University of Medical Sciences on October 01, 2016 

 

nurses and officials of Shahid Kamyab hospital, especially Ms. Dolatkhah (head nurse of ICU 1) and 
Dr. Hossein Rouhani (anesthesiologist and ICU specialist). 
 

Conflict of interest  

The authors declare that there is no conflict of interest. 
   

References 

1 Sabery M, Shiri H, Taghadosi M, Gilasi HR, Khamechian M. The Frequency and 
Risk Factors for Early-onset Ventilator-associated Pneumonia in Intensive Care Units 
of Kashan Shahid-Beheshti Hospital During 2009-2010. Feyz. 2013; 16(6):560-9. 
(Persian) 

.2  Macht M, Robinson JC, Graham BB. Updated Approach for the Assessment of 
Ventilator Associated Pneumonia. J Crit Care Med. 2013;41(11):2641-2. 

.3  Kalanuria AA, Zai W, Mirski M. Ventilator-associated Pneumonia in the ICU. 
Critical Care. 2014;18(2). Available from DOI: 10.1186/s13054-016-1206-8. 

.4  Klompas M, Branson R, Eichenwald EC, Greene LR, Howell MD, Lee G, et al. 
Strategies to Prevent Ventilator-associated Pneumonia in Acute Care Hospitals: 2014 
Update. Infect Control Hosp Epidemiol. 2014;35(8):915-36. 

.5  Rocha LA, Ribas RM, Da Costa Darini AL, Gontijo Filho PP. Relationship between 
Nasal Colonization and Ventilator-associated Pneumonia and the Role of the 
Environment in Transmission of Staphylococcus Aureus in Intensive Care Units. Am 
J Infect Control. 2013;41(12):1236-40. 

.6  Ranjbar H, Jafari S, Kamrani F, Alavi Majd H, Yaghmayee F, Nasr Esfahani M. 
Effect of Chlorhexidine Gluconate Oral Rinse on Preventing of Late Onset Ventilator 
Associated Pneumonia and It’s Interaction with Severity of Illness.  Iran J Crit Care 
Nurs. 2010;3(2):81-6 . (Persian) 

.7  Tan J, Guzman-Banzon A, Ayuyao F, De Guia T. Comparison of CPIS (Clinical 
Pulmonary Infection Score) and Clinical Criteria in the Diagnosis of Ventilator-
associated Pneumonia in ICU Complex Patients. Phil Heart Center J. 2007;13(2):135-
8. 

.8  Cook DJ, Walter SD, Cook RJ, Griffith LE, Guyatt GH, Leasa D, et al. Incidence of 
and Risk Factors for Ventilator-associated Pneumonia in Critically Ill Patients. Ann 
Intern Med. 1998;129(6):433-40. 

.9  Wei L, Qin G, Yang X, Hu M, Jiang F, Lai T. A New Nasal Cavity Nursing Methods 
Application in Patients with Mechanical Ventilation. Pak J Med Sci. 2013;29(4): 977-
81. 

.10  Nardi G, Di Silvestre A, De Monte A, Massarutti D, Proietti A, Troncon MG, et al. 
Reduction in Gram-positive Pneumonia and Antibiotic Consumption Following the 
Use of a SDD Protocol Including Nasal and Oral Mupirocin. Eur J Emerg Med. 
2001;8(3):203-14. 

.11  Camus C, Sebille V ,Legras A, Garo B, Renault A, Le Corre P, et al. 
Mupirocin/Chlorexidine to Prevent Methicillin-resistant Staphylococcus Aureus 
Infections: Post hoc Analysis of a Placebo-controlled, Randomized Trial Using 
Mupirocin/Chlorhexidine and Polymyxin/Tobramycin for the Prevention of Acquired 
Infections in Intubated Patients. Infection. 2014;42(3):493-502. Available from DOI: 
10.1007/s15010-013-0581-1. 

.12  Li W, Ma X, Peng Y, Cao J, Loo W, Hao L, et al. Application of a Nano-
antimicrobial Film to Prevent Ventilator-associated Pneumonia: A Pilot Study. Afr J 
Biotechnol. 2011;10(10): 1926-31. 



Alimi et al. Oronasal Versus Oral Disinfections with Chlorhexidine on Clinical Criteria                                                        28 

 

Downloaded from http://ebcj.mums.ac.ir/ at Mashhad University of Medical Sciences on October 01, 2016 

 

13. Lemon KP, Klepac-Ceraj V, Schiffer HK, Brodie EL, Lynch SV, Kolter R. 
Comparative Analyses of the Bacterial Microbiota of the Human Nostril and 
Oropharynx. MBio. 2010;1(3):e00129-10.Available from DOI: 10.1128/mBio.00129-
10. 
 .14  Fields LB. Oral Care Intervention to Reduce Incidence of Ventilator‐associated 
Pneumonia in the Neurologic Intensive Care Unit. J Neurosci Nurs. 2008;40(5):291-8. 

.15  SafarAbadi M, Ghaznavirad E. Comparing the Effect of Echinacea and Chlorhexidine 
Mouthwash on Oral Health in Patients Hospitalized in Intensive Care Units. 
Complement Med J Fac Nurs Midwifery. 2012;2(3):222-34. (Persian) 

.16  Dosher WB, Loomis EC, Richardson SL, Crowell JA, Waltman RD, Miller LD, et al. 
The Effect of a Nurse-led Multidisciplinary Team on Ventilator-associated 
Pneumonia Rates. Crit Care Res Pract. 2014.Available from 
DOI:10.1155/2014/682621. 

.17  Özçaka Ö, Başoğlu Ö, Buduneli N, Taşbakan M, Bacakoğlu F, Kinane D. 
Chlorhexidine Decreases the Risk of Ventilator‐associated Pneumonia in Intensive 
Care Unit Patients: A Randomized Clinical Trial. J Periodontal Res. 2012;47(5):584-
92. 

.18  Lin Y, Xu L, Huang X, Jiang F, Li S, Lin F, et al. Reduced Occurrence of Ventilator-
associated Pneumonia after Cardiac Surgery using Preoperative 0.2% Chlorhexidine 
Oral Rinse: Results from a Single-centre Single-blinded Randomized Trial. J Hosp 
Infect. 2015;91(4):362-6. 

.19  Koeman M, van der Ven AJ, Hak E, Joore HC, Kaasjager K, de Smet AG, et al. Oral 
Decontamination with Chlorhexidine Reduces the Incidence of Ventilator-associated 
Pneumonia. Am J Respir Crit Care Med. 2006;173(12):1348-55. 

.20  Weinstein RA, Milstone AM, Passaretti CL, Perl TM. Chlorhexidine: Expanding the 
Armamentarium for Infection Control and Prevention. Clin Infect Dis. 
2008;46(2):274-81. 

.21  Segers P, Speekenbrink RG, Ubbink DT, van Ogtrop ML, Bas A. Prevention of 
Nosocomial Infection in Cardiac Surgery by Decontamination of the Nasopharynx 
and Oropharynx with Chlorhexidine Gluconate: A Randomized Controlled Trial. 
Jama. 2006;296(20):2460-6.  

.22  Abad C, Pulia M, Safdar N. Does the nose know? An update on MRSA 
Decolonization Strategies. Curr Infect Dis Rep. 2013;15(6):455-64. 

.23  Nikbakht M, Rezazade B, Nagizadeh Baghi A, Gorbani F, Faraji F, Karimvand N. 
Antibiotic Resistance Pattern of Isolated Strains of Staphy from Personnel Nasal 
Specimens in Meshgin Shahar Valiasr Hospital. J Ardabil Univ Med Sci. 
2009;9(1):80-8. (Persian) 

.24  Jansson M, Ala-Kokko T, Ylipalosaari P, Syrjälä H, Kyngäs H. Critical Care Nurses’ 
knowledge of, Adherence to and Barriers towards Evidence-based Guidelines for the 
Prevention of Ventilator-associated Pneumonia–A Survey Study. Intensive Crit Care 
Nurs. 2013;29(4):216-27. 

.25  Rea-Neto A, Youssef NCM, Tuche F, Brunkhorst F, Ranieri VM, Reinhart K, et al. 
Diagnosis of Ventilator-associated Pneumonia: A Systematic Review of the 
Literature. Crit care. 2008;12(2). Available from DOI:  10.1186/cc6877. 

.26  Rostami M, Mirmohammad Sadeghi M, Elahifar A, Akbari M. The Effect of Nose 
and Throat Disinfection Method with Chlorhexidine to Prevent from Nosocomial 
Infection after Heart Surgeries. J Isfahan Med Sch. 2011;28(119) :1383-9. (Persian) 

.27  Seyedalshohadaee M, Rafii F, Faridian Arani F. Evaluating the Effect of Mouth 
Washing with Chlorhexidine on the Ventilator Associated Pneumonia. IJN. 
2012;25(79):34-44. (Persian) 



                                                                                                                                Evidence Based Care Journal, 6 (3): 19-3029  

  

Downloaded from http://ebcj.mums.ac.ir/ at Mashhad University of Medical Sciences on October 01, 2016 

 

.28  Afkhamzadeh A, Lahoorpour F, Delpisheh A, Janmardi R. Incidence of Ventilator-
associated Pneumonia (VAP) and Bacterial Resistance Pattern in Adult Patients 
Hospitalised at the Intensive Care Unit of Besat Hospital in Sanandaj. Sci J Kurdistan 
Univ Med Sci. 2011;16(1): 20-26. (Persian) 

.29  Safdar N, O'Horo JC, Mak R ,Medow J. Agreement between the Clinical Pulmonary 
Infection Score and NHSN Criteria for Surveillance of Ventilator Associated 
Pneumonia. Int J Infect Control. 2013;9(1).Available from 
DOI:10.3396/ijic.v9i1.10817. 

.30  Fàbregas N, Ewig S, Torres A, El-Ebiary M, Ramirez J, de la Bellacasa JP, et al. 
Clinical Diagnosis of Ventilator Associated Pneumonia Revisited: Comparative 
Validation Using Immediate Post-mortem Lung Biopsies. Thorax. 1999;54(10):867-
73. 

.31  Fraser TG, Fatica C, Scarpelli M, Arroliga AC, Guzman J, Shrestha NK ,et al. 
Decrease in Staphylococcus Aureus Colonization and Hospital-acquired Infection in a 
Medical Intensive Care Unit after Institution of An Active surveillance and 
Decolonization Program. Infect Control Hosp Epidemiol. 2010;31(08):779-83. 

.32  Charles M, Kali A, Easow JM, Joseph NM, Ravishankar M, Srinivasan S, et al. 
Ventilator-associated Pneumonia. Australas Med J. 2014;7(8):334-44. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Alimi et al. Oronasal Versus Oral Disinfections with Chlorhexidine on Clinical Criteria                                                        30 

 

Downloaded from http://ebcj.mums.ac.ir/ at Mashhad University of Medical Sciences on October 01, 2016 

 

 

 

 

 

 

 

 

 


