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Abstract

Background: Percutaneous endoscopic gastrostomy (PEG) is used to provide enteral access in patients who are unable
to swallow. Infection of the stoma is an important complication and there is little data from India on this problem, which
can be used to inform infection prevention and prophylactic strategies.

Aim: The objective was to assess the prevalence and the role of contributory factors in PEG site infections.

Methods: A total of 173 patients underwent PEG insertion from January 201 | to May 2012. Clinical and microbiological
data were collected for culture-positive cases. Insertion was performed using a standard sterile pull-through technique.
Infections were defined as two of: peristomal erythema, induration, and purulent discharge.

Results: A total of 54 PEG infections occurred in 43 patients (28.85%). Seventy-seven organisms were isolated.
Pseudomonas aeruginosa was the most common (n=29) followed by coliforms (n=21) and meticillin resistant Staphylococcus
aureus (MRSA) (n=6). Thirty-one (72%) received amoxicillin-clavulanic acid as prophylaxis and 12 (28%) were receiving
concomitant antibiotics for their underlying conditions.The occurrence of PEG site infections was statistically independent
of the administered prophylactic antibiotics (p=0.3).

Conclusions: This study has demonstrated the importance of PEG sites as a cause of healthcare associated infections.
Educating patients on wound care practices would play a significant role in prevention of PEG site infections.
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Introduction
'Department Of Microbiology, Amrita Institute of Medical Sciences,

Percutaneous endoscopic gastrostomy (PEG) is used to
provide enteral access in patients with a normally function-
ing gut who are unable to swallow The access site secured
on the abdominal wall is the PEG site, and the procedure is
usually performed malignancy, neurological conditions,
and in bedridden patients. From 1980 it has been preferred
to gastrostomy because it takes less time, carries less risk
and costs less. One third of patients with a PEG develop
various complications such as dislodgement, leakage and
infection. Infection of the stoma is an important complica-
tion, with frequency ranging from 6%-34% in different
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Table |I. Organisms causing PEG site infections during the
study period.

Pseudomonas aeruginosa 29 (37.6)
Klebsiella pneumoniae 15 (19.4)
Escherichia coli 3 (3.8
Enterobacter Spp 3 (3.8)
Meticillin resistant Staphylococcus aureus 6 (7.7)
Meticillin susceptible Staphylococcus aureus 2 (2.5)
Acinetobacter baumanni 4 (5.1)
Candida albicans 6 (7.7)
Candida tropicalis 6 (7.7)
Enterococcus faecalis 2 (2.5)
Proteus mirabilis I (1.2)

settings (Gauderer et al, 1980; McClave and Chang, 2003;
Janes Simon et al, 2005; Mahadeva et al, 2009). A 30-day
mortality rate of 4.1%—-26% has been reported for stomal
infections (Abuksis et al, 2000 ). PEG stoma infection can
compromise patients’ quality of life and impact on morbid-
ity. Meticillin resistant Staphylococcus aureus (MRSA),
Pseudomonas aeruginosa, and Gram negative enteric bac-
teria have been implicated as a cause of these infection
(Chaudhary et al, 2002; Gopal Rao et al, 2004; Maine et al,
2006; Duarte et al, 2012a,b). Single dose broad-spectrum
antibiotic prophylaxis such as cephalosporins reduces the
incidence with absolute risk reduction of 14%—17%
(Allison et al, 2009). Generally diagnosed within 30 days
post insertion, infections may occasionally be reported
even months later. There is sparse microbiological data
from India as the facility exists in only a few tertiary cen-
tres across the country. The objective of our study was to
assess the prevalence, the aetiology of infections and the
role of contributory factors (if any) in the prevention of
PEG site infections.

Methodology

A total of 173 patients who had undergone PEG insertion in
our institution from January 2011 to May 2012 (1.5 years)
were enrolled into this cross-sectional study. Demographic
(age, sex, risk factors, antibiotic prophylaxis administered)
and microbiological data of culture-positive cases who pre-
sented with infection during their follow-up appointment
during the first month were retrospectively collected.
Microbiological processing included plating of samples on
routine sheep blood agar and MacConkey agar with manual
biochemical identification. Wound discharge and wound

Figure I. Monthly comparison of number of PEG-insertions

and infections in the study.
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swabs were the principal samples. Insertion was performed
using a standard sterile, pull-through technique. All patients
received the routine postoperative betadine- dressings after
the insertion and were recommended to keep the wound
clean with soap and clean water after discharge. Infections
were defined as having at least two of the following: peri-
stomal erythema, induration, purulent discharge — with a
positive culture report/microscopic finding as suggested by
Jain and Larson (1987). Positive growth with organisms but
no clinical signs were regarded as colonisation and were
excluded in the study. Data on PEG site wound care prac-
tices could not be collected.

Results

A total of 54 episodes of PEG infections occurred in 43
patients (28.85%). A single episode was noted in 34 patients,
two episodes in seven patients and three episodes in two
patients. In the first three months, 44 infections were reported
and in the next three months, nine were reported. Thirty-six
were males and seven were females. Most (36) were >50
years (15 in the 60—70 years range, 13 in the 50-60 years
range and 8 in the 70-80 years range). Indications for PEG
were malignancy (35 patients), stroke from neurosurgery
(seven patients) and one patient with ventilator associated
pneumonia and encephalopathy. A total of 77 organisms
were isolated. Pseudomonas aeruginosa was the most com-
mon (n=29) followed by Coliforms (n=21), MRSA (n=6)
and others (Table 1). Eight Gram negative Multi-drug resist-
ant organisms (MDROs), seven ESBL producing
Enterobacteriaceae and three Col-S Acinetobacter baumanni
were isolated. Polymicrobial infection (>/=2 pathogens) was
noted in 19 patients. Gram stain microscopy with pus cells of
the positive samples complemented the culture in 27 (62%)
of the patients. All the infections were local (cellulits,
abscess, and ulcers). No concomitant bacteraemia or attribut-
able mortality was noted during the episodes. Of the 43
infected patients, 31 (72%) received amoxicillin-clavulanic
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acid (hospital policy) as prophylaxis and 12 (28%) were
receiving concomitant antibiotics for other pre-existing
infections. However, PEG site infections were, statistically
independent of the administered prophylactic antibiotics
(p=0.3, chi-square test). Of the 43 infected patients, 35 were
diabetic and on medications (p=0.001). All received culture
sensitive antibiotics, levofloxacin (n=18) being the most
commonly used. Figure 1 shows the monthly distribution of
PEG insertions and infections during the study period.

Discussion

There is considerable data on the prevalence of PEG site
infections from across the world, as in Brisbane, Australia
(32%), 17% from Kansas, USA, and Pakistan (12%) with
a variation in the number of patients and the duration stud-
ied (Karman et al, 2002; Davis et al, 2004; Khokhar et al,
2005). The prevalence rate from our study was found to be
28.8%. To the best of our knowledge, this study is the first
descriptive hospital epidemiological study in India on PEG
site infections. The only other study on PEG at Pune
looked at patients with ventilator associated pneumonia
and did not document any PEG site infection (Date et al,
2007). The most common indications for PEG were malig-
nancy (oral and gastrointestinal) as in other studies
(Dormann et al, 2001). Diabetes mellitus (p=0.001) was
found to be common in most of the patients in our study
(Lee et al, 2002). However, we did not assess other risk
factors such as obesity, lower nutritional status and steroid
therapy. The common organisms in our study were P. aer-
uginosa (37%), Klebsiella pneumoniae (19.4%) and
Candida Spp (15.4%) and others (Table 1).

The three major determinants of PEG infections are
antibiotic prophylaxis, insertion techniques and wound
care practices. Several studies have shown a positive effect
of antibiotic prophylaxis in reducing the risk of infection
after PEG insertions (Preclick et al, 1999; Sharma and
Howden, 2000; Adnan et al, 2011; Durate et al, 2012).
Although, a single intravenous dose of cefuroxime one
hour prior to the procedure is recommended by the British
Society of Gastroenterology (Allison et al, 2009), the cur-
rent hospital policy recommends the prophylaxis of amox-
icillin-clavulanic acid one hour before PEG insertions
(Preclik et al, 1999) as S. aureus was the most common
causative agent from 2005. This prophylaxis is no longer
appropriate since the study has indicated the current pre-
dominance of P. aeruginosa. The current prophylaxis
guidelines are now under review in the light of the results
of this study. Also, due to the increasing incidence of
MRSA noted in many hospitals, cephalosporins may no
longer be appropriate. It is therefore suggested that the
antibiotic prophylaxis should be adjusted according to
periodic reviews of the local organisms.

The study results clearly indicate that it is time for
PEG site infections to be given serious consideration at

specialty centers, where the procedures are carried out in
developing countries. The patients were followed up
only during the first month after insertion and the docu-
mented number of infections could have been an under-
estimate due to a lack of self-reporting or reporting
elsewhere after this period. Awareness about the signifi-
cance of this infection is important among surgeons,
clinical microbiologists and infection control specialists
and more data needs to be reported across the country. A
proposed multi-strategy preventive approach (being
studied further) may be employed to reduce the high
rates. vigilant surveillance focused on PEG site inflec-
tions in addition to the main four HCAI may be neces-
sary. Extended post discharge surveillance, which is not
currently conducted, especially at outpatient follow-up
clinics, would help to estimate the true burden of this
infection. A second strategy would be to strengthen the
antimicrobial stewardship practices by periodically
reviewing and updating institutional guidelines in this
era of antibiotic resistance. Patient education is a third
strategy, with discharge instructions to PEG site recipi-
ents about wound care and hygiene. Reporting of poten-
tial infections would help to improve PEG site
management and reduce rates of infection.

Conclusion

More attention should be paid to PEG site infections, espe-
cially in developing countries where most hospitals are in
their infancy in relation to infection prevention. This study
provides distinct descriptive data regarding PEG site infec-
tions from India for the first time. The current microbio-
logical data should be seen as a guide to infection
prevention and treatment strategies in hospitals. Hospital
infection control teams must extend surveillance to this
important healthcare associated infection as a part of surgi-
cal site infections. Strengthening the antimicrobial stew-
ardship, and tailoring antibiotic prophylaxis to local
organisms will reduce PEG site infection. Hospitals should
have an antibiotic prophylaxis policy in place for inser-
tions, and guidelines specifying the type of dressings, fre-
quency of dressing and cleansing agent usage. Discharge
education to patients on wound care practices such as ster-
ile dressings, hand hygiene and topical antiseptics would
play a significant role in the prevention of PEG site
infections.
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