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Ventilator-associated pneumonia is one of the most common health care associated infections among 
ventilated neonates.Oropharyngeal care using mother'sbreast milk was implemented as part of VAP- 
prevention bundle. Early mother's milk exposure to the neonate's oropharynx is safe, inexpensive, 
unique and important in protection against infection. The study aimed to evaluate the effect of 
oropharyngeal care using breast milk on the incidence of VAP in neonates at the neonatal intensive care 
unit at El-Monira Pediatric Hospital - Cairo University. Data were collected by using neonatal 
characteristics sheet that developed by the researcher and clinical pulmonary infection score CPIS tool 
for diagnoses of VAP of 6 items.After oropharyngeal care using breast milk showed that, significantly 
decreased the incidence of VAP and lowering (CPIS > 6) score among the study group than the control 
group. In comparison the study group before and after procedure there were significant improvement in 
oxygen saturation and decrease oxygen requirement. Application of oropharyngeal care using breast 
milk for neonates on mechanical ventilation is significantly effective in reducing the incidence of 
ventilator associated pneumonia, and lower CPIS score. 
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INTRODUCTION 

Ventilator-associated pneumonia (VAP) is a 
serious complication in neonates on mechanical 
ventilation and account for 6.8 - 32.2 % of HAIs. It 
has a large impact on neonatal morbidity, survival, 
hospital costs and duration of NICU stay. In Egypt 
and other developing countries, reports on the 
success of VAP intervention strategies, 
particularly among neonates, are scarce (Azab et 
al., 2015). More than studies concerned with 
incidence of VAP in three Universities; Alexandria 
(four studies), Ain Shams (three studies) and 
Mansoura (one study) revealed that, incidence of 
VAP ranged from 16% to 75%, with the lowest 
ratio in Alexandria and the highest one in Ain 

Shams University (Badawy, 2014). 
VAP is defined by the Center for Disease 

Control and Prevention (CDC) and National 
Healthcare Safety Network as new and persistent 
radiographic infiltrates and worsening gas 
exchange in infants who are ventilated for at least 
48 h and who exhibit least 3 of the following 
criteria: temperature instability with no other 
recognized cause, leukopenia, change in the 
characteristic of respiratory secretions, respiratory 
distress and bradycardia or tachycardia (Mary 
&Caserta, 2015). In a normal term pregnancy, the 
fetus’s oropharynx is continually exposed to 
protective immune and trophic biofactors, which 
are present in amniotic fluid, until 40 completed 
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weeks of gestation.The lack oforopharyngeal 
exposure to protective biofactors post-birth may 
be contributing substantially to many prematurity-
associated morbidities (Rodriguez et al., 2015). 

Aspiration of oropharyngeal secretions is an 
independent risk factor for ventilator associated 
pneumonia (VAP) (Goldie, 2013). Oral care is an 
important part of personal hygiene and linked to 
systemic health. Oral colonization may lead to the 
development of pneumonia through the aspiration 
of oral cavity contents including bacterial 
pathogens, Staphylococcus aureus (SA) and 
methicillin - resistant SA (MRSA) may colonize the 
oral cavity and result in colonization or infection of 
other body sites. In intubated infants, regular oral 
care with or without the antimicrobial agent, is an 
evidence-based practice to reduce the risk of 
ventilator-associated pneumonia and other 
complications (Chipps et al., 2016).   Oral hygiene 
are effective method in decontamination of oral 
cavity, contributing to VAP prevention, and is 
present in several preventive measures, as well 
as the hydration of lips and oral mucosa ( Bassan,   
Peres,and Franco, 2018).The particular influence 
of early mother’s milk exposure to the infant’s 
oropharynx is unique and important. Experts 
postulate that breastfed infants are protected 
against infection because of the immune-
stimulatory effects of protective breast milk 
biofactors (including cytokines) on the infant’s 
oropharyngeal-associated lymphoid tissue 
(OFALT) (Rodriguez et al., 2015). 

Colostrum was used as an alternative to 
antibacterial. It was safe to put into the infant’s 
mouth and contained probiotics, immunologic, and 
commensal bacteria. The administration of 
colostrum orally was recently shown to change 
the microbiota in the mouth when compared to 
oral care with sterile water. Not only colostrum is 
beneficial; any human milk is beneficial. While 
colostrum has a high concentration of the 
immunologic benefits, later breast milk contains 
these properties as well. They are just not as 
concentrated. In order to maintain safety, the milk 
or colostrum should be drawn up into syringes 
under sterile technique. Oral care implies 
swabbing the mouth with the milk (Beauman, 
2016).This study aimed to evaluate the effect of 
oropharyngeal care using breast milk on the 
incidence of neonatal ventilator associated 
pneumonia.  
 
MATERIALS AND METHODS 

A convenience sample of 60 neonates was 
divided into two groups, the first 30 neonates were 

considered as an intervention group who were 
exposed to oropharyngeal care using breast milk. 
The second 30 neonates were considered as a 
control group who received the NICU routine oral 
care. 

Tools of data collection:- 
The first one was (neonatal characteristics 

sheet) and the second was guided by Clinical 
Pulmonary Infection Score (CPIS) that originally 
described by (Pugin et al., 1991). and later 
modified by (Singh et al., 2000). 

Procedure 
Endotracheal culture was taken from all 

neonates at the first 48 and after 72 hours of 
mechanical ventilation and CPIS was measured 
for both groups.  The study group received 
oropharyngeal care, milk drops was placed 
directly onto the neonate’s oral mucosa, the dose 
of milk administered (ranging from 0.1 mL to 1.0 
mL), every 3 to 6 hours for 4 to 8 time / day), the 
duration of oropharyngeal care ranged from 3 to 7 
days. The researcher uses sterile syringes to 
draw up a precise volume of mother’s breast milk 
including early milk (colostrum) or mature milk 
according to the days of life. The majority was 
mature milk. A standardized protocol for milk 
collection and storage was followed. Total 
syringes were prepared daily in a sterile manner 
by the researcher, to be given from 4 to 8 times/ 
day. Wash hand, each syringe was labeled with 
the patient’s name, medical record number, and 
the date and time of preparation. The buccal 
swabbing with breast milk was done quickly and 
gently (with sterile gauze) in order to avoid 
unnecessary friction and irritation to the fragile 
mucosal tissues 10 seconds for every neonate. 
The right buccal mucosal tissue was carefully 
swabbed, followed by the left buccal mucosal 
tissue using a small circle motion. 
 
RESULTS AND DISCUSSION 

Table (1): Neonatal characteristics for both 
groups in percentage distribution. 

60% of neonates in the control group were 
males, while more than half of neonates (53%) in 
the study group were females. More than half 
(53.3%) of study group and (63.3%) of control 
group were less than 37 weeks of gestation. 
Around three quarters of the study and control 
groups were delivered by cesarean section 
(76.7%, 73.3% respectively). 
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Table (1): Neonatal characteristics for both groups in percentagedistribution n=60 

Characteristics of neonates 
Study (n=30) Control (n=30)  

p 
No. % No. % 

Gender:- 

- Male 14 46.7 18 60.0 0.48 

- Female 16 53.3 12 40.0 0.45 

Mode of delivery:- 

Normal vaginal  delivery 7 23.3 8 26.7 0.80 

Cesarean section 23 76.7 22 73.3 0.88 

Gestational age / weeks :- 

< 37 16 53.3 19 63.3 0.61 

>37 14 46.7 11 36.7 0.55 

Weight on admission /gms:-  

Mean + SD 2186.70 + 766.77 2188.50+1016.5 0.99 

Days of life on admission / days:- 

Mean + SD 4.40+6.02 3.93+4.76 0.74 

 
Table (2) Effect of oropharyngeal care on the incidence of VAP and CPIS score 

CPIS score 
Study Group (n=30) Control group (n=30) P 

 No. % No. % 

Within the first 48hrs of Mechanical Ventilation : before oropharyngeal care 

VAP=(CPIS  > 6) 0 0.0 0 0.0 None 

No VAP=(CPIS< 6 ) 30 100.0 30 100.0 1.00 

After oropharyngeal Care 

VAP= (CPIS  > 6) 1 3.3 6 20.0 0. 05* 

No VAP= (CPIS< 6 ) 29 96.7 24 80.0 0.49 

Note:  P< 0. 05* statistical significant, CPIS= Clinical Pulmonary Infection Score, VAP= Ventilator Associated 
Pneumonia 

The mean weight on admission of the study 
and control groups were M= 2186.70, SD= 766.77 
and M= 2188.50, SD=1016.50 respectively. The 
mean days of life on admission of study and 
control groups were (M=4.40, SD=6.02) and 
(M=3.93, SD=4.76) respectively. No significant 
differences were detected in both groups 
regarding their characteristic.In table 2- The 
incidence of VAP, CPIS > 6 was detected 
significantly in (20%) of the control group more 
than (3.3%) of the study group respectively, 
(p=0.05*) after oropharyngeal care using breast 
milk. 

The current study showed that, there was no 
statistical significant difference between the study 

and control groups regarding the mean weight, 
age on admission, gender, weeks of gestation and 
mode of delivery. 

After oropharyngeal care using mothers, 
breast milk showed that, significantly decreased 
the incidence of VAP and lowering (CPIS > 6) 
score among the study group than the control 
group, (p=0.05*). This result is in agreement with 
Ransier and Epstein (2004). Who compared two 
groups who either received no systematic oral 
care, or the intervention group, who received oral 
care. Results showed decreased incidence of 
VAP in the oral care group Mori et al., (2006), and 
Zurmehly (2013).  
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Figure (1): Effect of oropharyngeal care on normal body temperature after different durations of 
Oropharyngeal care in the study group 

 
who implemented an oral care protocol, the 

incidence of VAP in the oral care group was 
significantly lower than that in the non-oral care 
group. In addition, Veitz-Keenan and Ferraiolo 
(2017).Found that oral hygiene care; reduce the 
risk of developingVAPin critically ill patients from 
25% to about 19%. 

Figure (1) there was a relationship with 
statistically significant differencesbetween 
oropharyngeal care and normal temperature 
(>36.5 and <37.4),p = (0.001*).  Regarding the 
CPIS for diagnosis of VAP after oropharyngeal 
care for both groups, the number of neonates in 
the study group with normal body temperature 
after oropharyngeal care was significantly higher 
than control group. These results are similar to 
Khattab, et al., (2014) who stated that, 
hypothermia characterized the VAP group. 

CONCLUSION 
Application of oropharyngeal care using 

breast milk for neonates on mechanical ventilation 
is significantly effective in reducing the incidence 
of ventilator associated pneumonia, and lower 
CPIS score. 
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