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A suction machine is one of the most commonly used equipment in the hospital mainly 
used when the patient is unable to mobilize fluids and thus prevents infections related to 
retained secretions of the respiratory tract. However, maintenance of sterility and proper 
care of the said equipment found at GTLMH has not been strictly practiced which might 
be a potential fomite for microbial proliferation. Bacteriological assessment to the said 
machine was done in order to determine and identify bacterial species and aid in the 
surveillance for infection control. Acquisition of samples was obtained through swabbing 
at different parts of the suction machine specifically the inside part of the collection bottle 
and the inside part of the connection tubing of Gregorio T. Lluch Memorial Hospital 
(GTLMH), Iligan City from different areas and wards: Emergency room, Neonatal 
Intensive Care Unit (NICU), OB-Gyne Emergency Room (OB-ER), Medicine ward, Surgery 
ward and Pediatric ward. Swab samples were subjected to the conventional method of 
identification of bacterial species. Neisseria sp. (17.4%), Bacillus sp. (15.2%), and 
Coagulase negative Staphylococcus (CONS) (13%), Micrococcus sp. and Proteus sp. (8.7%), 
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Salmonella, Staphylococcus aureusand Shigellasp. (4.3%), Streptococcus sp., Klebsiellasp. 
and Pseudomonas sp. (2.2%) were among the identified bacterial species. Other gram 
negative bacteria (17.4%) were still left unidentified. The high rate of admissions and 
more frequent use of suction machines in the Emergency room may be attributed to the 
increased incidence of having more bacterial species present compared to other areas in 
the hospital. The Neonatal Intensive Care Unit yielded the least number of identified 
bacteria which may be attributed to the sterility of the babies' respiratory tract. Between 
the connection tubing and collection botle, the latter yielded the highest number of 
bacterial species. Moreover, the parts of the suction machine are not dependent on each 
other with respect to the total number of types of bacteria present. Accordingly, proper 
care and maintenance should be observed to reduce, if not, eliminate potential source of 
nosocomial infection that may pose a threat to patient's health condition. 
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Introduction 

Nosocomial infections cause considerable morbidity and mortality: 
it affects more than two million patients annually (Fauci et al., 2008). 
Pneumonia accounts for 15-20% of nosocomial infections and almost all 
cases of bacterial nosocomial pneumonia are caused by aspiration or 
endogenous or hospital-acquired oropharyngeal flora. Nosocomial 
pneumonias are associated with more deaths than are infections at any 
other body site. However, attributable mortality for ventilator associated 
pneumonia-the most Common and lethal form of nosocomial 
pneumonia-is in the 6-14% range, this Figure suggests that the risk o 

dying from nosocomial pneumonia is affected greatly by other factors, 
including comorbidities, inadequate antibiotic treatment, and tne 
involvement of specific pathogens (particularly Pseudomonas aerug1nosa and Acinetobacter). Earlyonset nosocomial pneumonia, w which manifests 

within the first 4 days of hospitalization, is most often caused by 

community acquired pathogens, such as Streptococcus pneumoniae and 

Haemophilus species. Late-onset pneumonias most commonly are due 
S. aureus, P. aeruginosa, Enterobacter species, Klebsiellapneumonae 
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Acinetobacter -a pathogen of increasing concern in many Intensive Care 
Units ICUs) (Fauci, et al., 2008). Most of the infections are due to the use 
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of improper technique in the handling of certain devices such as suction 
machines; such techniques can introduce pathogens in the airways or 
cause damage to the respiratory epithelium and increase the risk for 
infection. Spread of the infection is also facilitated by cross contamination 
when healthcare personnel fail to observe proper hygiene and sanitation. 

Efforts to lower the rates for nosocomial infections have been 
challenged by the growing numbers of antibiotic-resistant strains. The 
emergence and ongoing spread of antimicrobial-resistant bacteria is a 
major public health threat. Infections caused by these bacteria are 
associated with substantially higher rates of morbidity and mortality 
compared to infections caused by antimicrobial susceptible bacteria 
(D'Agataet al., 2008). Since October 2001, the CDC (Centers for Disease 
Control) has enlisted the ICUs of medical centers to adopt the National 
Nosocomial Infections Surveillance System (NNIS). For site specific 
nosocomial infections in the entire ICUs of medical centers, urinary tract 
infections topped the list (40.5%), followed by bloodstream infections 
(26%), and respiratory tract infections (16.9%). The top three pathogens 
for infections amnong the ICUs of medical centers were: Pseudomonas 
aeruginosa, Escherichia coli, and Acinetobacterbaumanni. While the top 
three pathogens for nosocomial infections in the nonICUs were: 
Escherichia coli, Staphylococcus aureus, and Pseudomonas aeruginosa 
Nosocomial Infections Surveillance System, 2001). 
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Prolonged use of suction machines and improper sterilization 
techniques can hasten the risk for developing infections. Hence, the 
present study was undertaken to determine and identify the spectrum of 
bacterial flora found in the connection tubings of suction machines and its 
collection bottles in the different special areas and wards of Gregorio T. 
Lluch Memorial Hospital (GTLMH) in Iligan City. This study aims to 
lac1litate in the surveillance, prevention and control of nosocomial 
infections; and aid healthcare institutions determine whether control 
efforts are succeeding and guide them as to where increased education 
and control measures should be focused. 
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Independent variable 
Medical equipment 

Suction machine: 

Figure 1 shows the conceptual model wherein the independent 
variables were the suction machines' connection tubing and its collection 
bottle. Connection tubing is a long tube where one end is attached to the 
machine and the other end is connected to the suction catheter. The 
collection bottle is a container where all the secretions are collected. 
During suctioning, secretions enter the tubing and are then collected in 
the bottle. Both materials can become breeding ground for bacteria. And if 
the maintenance and care of the variables are not strictly practiced, then 
these may be potential fomites for bacterial proliferation. 

a. Connection tubing 

Conceptual Framework 

b. Collection bottle 

Acuzar, et al. 

Objectives 

Figure 1. Conceptual Model 
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Dependent variable 
Presence (number of species) of 
bacteria in the suction machines' 
connection tubings and collection 
bottles 
(Analyzed by culture method) 

The general objective of the study is to conduct a bacteriologic assessment 
of the connection tubing of the suction machine and collection bottle in the 
selected special areas and wards of Gregorio T. Lluch Memorial Hospital in 
Iligan City. 
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Specific objectives include the following: 

Acuzar, et al. 

1. Determine the presence of pat.hogens found in connection tubings 
of suction machines and collection bottles in selected special areas 
and wards of Gregorio T. Lluch Memorial Hospital. 
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2. Compare the bacterial species, through gram staining and 
biochemical tests, found among the selected special areas and 
wards of Gregorio T. Lluch Memorial Hospital. 

3. Compare the bacterial species of the samples isolated from the 
connection tubings of the suction machines and collection bottles. 

Scope and Limitation 
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This study is focused on taking samples from the suction machines' connection tubings' and collection bottles' inner part through swabbing. The 
said procedure was conducted at the different special areas and wards of 
Gregorio T. Lluch Memorial Hospital namely, Neonatal Intensive Care Unit, 
Emergency Room, OB-Gyne emergency room, Medicine ward, Pediatric ward. 
and Surgery ward. Suction machines were rarely used in the recovery room so 
it was excluded in the study; the operating room was also not included since 
the suction machine was mainly indicated for use in the gastrointestinal tract 
and the study focuses on the use of such machines for the respiratory tract. 
The researchers used Nutrient Agar (NA and Nutrient Broth (NB) as growth 
media for bacteria. The samples were collected and tested for duration of 3 
months from October to December 2009. The suction catheters were excluded 
because they are disposed right after use ideally. Quantification of the various 
species is not part of the study. The researchers examined the presence and 
quantity of bacterial species which play a significant role in respiratory 
nosocomial infections. 
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Local 
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Related Studies 

Local studies were also cited that were concerned about nosocomial 
infections. The said studies were all focus on hospital equipment and 
hospital policies. 

Foreign 
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One study includes the stethoscope-cleaning practices of nurses 
and clerks on duty at Santo Tomas University Hospital and the 
effectiveness of common antiseptics used in disinfecting the stethoscope. 
The study comprises of 10 clerks, 8 interns and residents, and 4 nurses. 
The stethoscope that was examined was positive for Staphylococcus 
aureus. The study proves the fact that microorganisms can grow in 
stethoscopes and can be a potential source of nosocomial infections. On 
the other hand, all disinfected stethoscopes, regardless of the agent used, 
failed to grow any organism after incubation (Africa-Purino, et al., 2000). 

Another study conducted at University of the Philippines 
Philippine General Hospital compared the nosocomial rates before and 
after the implementation of cohorting among pediatric patients. The 
study used the Fisher's exact test as their statistical analysis. The study 
concluded that there was a reduction in the overall nosocomial infection 
rate from 16.99% to 13.85% upon the implementation of cohorting was 
observed to be not significant. Cohorting reduced the nosocomial infection 
rates at the wards but other factors such as discontinuing use of recycled 
syringes and regular orientation of the hospital staff regarding the basic 
principles and infection control also contributed to this outcome (Frago,et 
al., 2003). 

Since the study revealed a significant reduction in nosocomial 
infection rates, cohorting should be implemented in the different hospitals 
especially in Gregorio T. LIluch Memorial Hospital where prevalence of 
nosocomial infection is high. 

In relation to the local studies, foreign research could also 
correlate or reinforce our study. 
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In Germany, a study was conducted wherein the researchers 
evaluated the possible role of prolonged application of Closed-In-Line 
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Suction Catheters (CISOC) to cause enhanced colonization of both the 
biomaterial and the lower respiratory tract. The prospective, randomized 
study incuded 23 mechanically ventilated patients. The CISC tips, 
adjacent segments and tracheobronchial aspirates of each patient were 
examined for microbial growth. The results have shown that application 
for 72 h significantly enhanced the microbial growth on the CISC tips and 
on the adjacent catheter segment. Usage for 3 days led to a significant 
increase in colonization in the lower respiratory tract. Therefore, normal 
saline instillation in conjunction with endotracheal suctioning may lead to 
a dispersion of microorganisms into the lower respiratory tract. More 
effective self cleaning mechanisms are necessary to decontaminate the 
CISC surface after suctioning (Freytag et al., 2002). 

Another study at An Najah University in 1995 was conducted 
wherein they investigated the incidence of pathogenic bacteria in the 
environments of Nablus hospitals and identifying Sources of 
contamination within their environments. The study was carried out on 
two hospitals in Nablus. Another study is being carried out on the other 
two hospitals in Nablus and on Tulkarim hospitals. In their study, both 
blood agar and MacConkey plates were used for the isolation of bacteria 
from the environments of two hospitals in Nablus. Pseudomonas 
aeruginosa, Escherichia coli and Staphylococci were isolated from saline 
solution kept in glass bottles for washing and cleansing wounds, suction 
machines, respirators, endotracheal tubings, oxygen pumps and sinks. 
Alcaligenesodorans was isolated from the suction machines and Betio' 
solution. Aeromonas species were isolated from deionised water and 
sinks. In their study, the most predominant microorganism isolated from 
the two hospital environments was P. aeruginosa. This microorganism 
was isolated from suction machines and normal saline. As a conclusion, it 

1s possible that hospital equipment can be a potential source of 
nosocomial infections. With proper disinfection and cleaning, nosocomial 
infection brought about by hospital equipment can be avoided (Faydilet 
al., 1995). 
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At the Department of Environmental Health Sciences, University 
Medical Center Freiburg, Freiburg, Germany in 2008, a study was 
conducted to ascertain the desirability of replacing closed suction systems 
after 72 h rather than after 24 h (manufacturer's recommendations) 
because it is possible that a reduction in the frequency of manipulations 
might reduce the risk of exogenous nosocomial pneumonia. The 
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researchers investigated the presence of time dependent differences (after 
24 h and 72 h) in pathogen survival/growth in artificially contaminated 
closed suction catheters. The results of the study showed the mean S. 
aureus load was 9.4 CFU/catheter after eight suction procedures and 6.2 
CFUlcatheter after 24 suction procedures (3 days). Mean growth of P. 
aeruginosa was 5.3 CFU/cathete, and 8,2 CFU/catheter after 3 days. 
There was n0 statistically significant difference between day 1 and 3 for 
S. aureus (p = 0.474), but there was for P. aeruginosa (p = 0.004). In 
conclusion to the study the findings show that, from an experimental 
point of view, it remains controversial whether routine change of closed 
suction catheters can be extended from 24 h to 72 h. However, cinical 
evidence suggests that prolonged use of a closed suctioning system is safe 
(Meyeret al., 2008). 
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Another study was focused on the outbreak of Methicillinresistant 
Staphylococcus aureus (MRSA in the Pediatric Intensive Care Unit 
(PICU) at T.N Medical College, Mumbai in year 2000. The purpose of the 
said study was to determine the origin of the outbreak of MRSA in the 
PICU. MRSA was the cause of the nosocomial infection in the unit. This 
study concluded that the root of the outbreak was the portable suction 
machine that is used by most patients in the ward. With proper handling 
and cleaning of the said equipment, nosocomial infections can be 
prevented (Deep et al.. 2000). 

Research Design 
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This study employs a descriptive survey and a descriptive 
comparative type of study design and aims to identify bacteria present in 
the suction machines that may cause respiratory nosocomial infection. It 
is a descriptive-survey, because the study identifies the bacterial species 
found in the suction machines in the selected areas of GTLMH. As a 
descriptive study, it aims to obtain information regarding the different 
bacterial species present in the sampling sites. Collection of samples was 
done through swabbing. Identification was done via gram staining and 
series of biochemical tests. As a comparative study, a comparison was 
done on the density of bacteria from samples obtained from the connection 
tubing to those collected from the collection bottle. Further evaluation 
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was also made on bacterial species and density present in the different 
wards and special areas of Gregorio T. Lluch Memorial Hospital. 

Methodology 
Collection of Swabbed Samples 
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Preparation of Samples for Serial Dilution 
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Using a dry, sterile cotton tp applicator, swab specimens from the 
inside part of the connection tubing and inside part of the collection bottle 
of the suction machine were collected by rubbing with even pressure 
encircling the tubing and bottle. Aseptic technique was observed all 
throughout the procedure. Swabbing was done quickly to avoid 
contamination. The specimens were then placed in the labelled screw 

capped tubes filled with 10 millilitres (ml) of Nutrient broth. The samples 
were then stored in an ice box at 20°C and transported immediately to the 
Biology laboratory at the College of Science and Mathematics, Mindanao 
State University-Iligan Institute of Technology. Tubes were then allowed 
to stabilize at room temperature. The contents were then mixed 
thoroughly. 
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Sterile blue tips and 9 ml distilled water diluents were prepared. 
Aseptic techniques were strictly followed in conducting serial dilution,. 
Using a micropipettor, 1 ml was aseptically transferred from the sample 
tubes into the diluents (1:10). This was then slightly mixed, and from this 
first dilution, another 1 ml was pipette out into another tube with 
diluents (1:100). After slight mixing, another 1 ml was pipette out and 
diluted into the final diluents (1:1000) as depicted in Figure 2. 
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Sample 
1 m! 

1:10 
1st piiution 

0.1 ml 

1St replícate 

2nd replicate 

0.1 ml 

0.1 ml 

Spread Plate Method of Isolation 

Heterotrophic Plate Count 

1:100 

2n° pilution 
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1st replicate 

2nd replicate 

0.1 ml 

1:1000 
3r0 Dution 
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0.1 ml 

Figure 2. Serial Dilution Process 

1st replicate 

2nd repicate 

Using a micropipettor, 0.1 ml was collected from the sample tubes 
and introduced into the nutrient agar plate. The sae amount was 
pipette from prepared dilutions of 1:10, 1:100, and 1:1000 then these were 
dispensed into the NA plates. It was then spread using an Lrod. The 
same process was done for each respective duplicate for each dilution. The 
plates were incubated for 24 hours at room temperature. 
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After collecting the samples, serial dilution was done to reduce the 
concentration of microscopic organisms in a sample. Samples include the 
collection tubing and connection bottle of each suction machine. Spread 
plate technique was then performed wherein the samples were 
appropriately diluted and a small fractional amount was transferred to an 
agar plate. In each dilution including the original sample, there were two 



The Mindanao Forum Vol. XXII, No. 1 Acuzar, et al. 

(2) replicates. Hence, eight (8) plates were produced in each sample. After 
colonies were grown, they were then counted. Heterotrophic plate count 
was then made to estimate the number of live heterotrophic bacteria that 
were present in a sample. Results were interpreted as TFTC, TNTC. If 
the number was less than thirty (30) it was considered as "Too few to 
count (TFTO". Hence, it was discarded. If the number was more than 
three hundred (300), on the other hand, it was labelled as "Too numerous 
to count (TNTC" but considered viable. These viable samples were then 
subjected for isolation, purification and maintenance of bacterial isolates. 
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Isolation, Purification and Maintenance of Bacterial Isolates from Suction 
Machines 

A representative isolate of each colony type was chosen according 
to its cell morphology and streaked for isolation onto a nutrient agar plate 
using Multiple Interrupted Streak method as shown Figure 3. It was then 
allowed to incubate for 24 hours at room temperature. The isolated 
colonies formed were streaked and isolated twice over to ensure that the 
bacterial isolates were not contaminated. Modified sterile vial slant with 

nutrient agar were utilized for stocking the pure bacterial isolated for 
further testing. 

Figure 3. Multiple Interrupted Streak Method 
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