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Catheter-related infection in gastrointestinal fistula patients
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Abstract

AlM: To study the incidence, bacterial spectrum and drug
sensitivity of catheter-related infection (CRI) in gastrointestinal
fistula patients.

METHODS: A total of 216 patients with gastrointestinal
fistulae during January 1998 to April 2001 were studied
retrospectively. Two hundred and sixteen catheters of the
358 central venous catheters used in 216 gastrointestinal
fistula patients were sent for microbiology analysis.

RESULTS: Ninety-five bacteria were cultivated in 88
catheters (24.6%). There were 54 Gram-negative bacteria
(56.8%), 35 Gram-positive bacteria (36.8%), and 6 fungi
(6.4%). During the treatment of CRI, 20 patients changed
to use antibiotics or antifungal, and all patients were cured.
The mean time of catheters used was 16.9+13.0 d.

CONCLUSION: CRI is still the common complication during
total parenteral nutrition (TPN) treatment in patients with
gastrointestinal fistulae, and Gram-negative bacteria are
the main pathogens, and bacterial translocation is considered
the common reason for CRI.
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INTRODUCTION

Total parenteral nutrition (TPN) support is one of the main
treatments for gastrointestinal fistula patients, and central
venous catheters (CVC) are widely used as the major route.
Catheter-related infection (CRI) is a serious complication
during TPN. This paper retrospectively reviewed patients
with gastrointestinal fistulae complicated by CRI during TPN
during January 1998 to April 2001, and studied theincidence,
bacterial spectrum and drug sensitivity of CRI. There were
specia characteristics of CRI in gastrointestinal fistula patients.

MATERIALS AND METHODS

Patient data
Patient data were obtained from a retrospective review of 216
CVCof 358 CVCfrom 216 patientswith gastrointestinal fistulae

in the surgical unit of Nanjing Jinling Hospital during January
1998to April 2001.

Intervention
The catheters were removed and sent for microbiological
cultureand andysis, when the patientswereclinically considered
as CRI because of infection signs (e.g. tremble and fever)
during TPN.

Diagnosis of CRI
Patients who had signs of infection and positive culture of
CVCwerediagnosed asCRI.

Statistical analysis

Patient data, culture of central venous catheters and drug
sensitivity were collected and analyzed by the softwares of
WHONET 5.0and SPSS10.0

RESULTS

Clinical data

Inthisstudy, 358 catheterswere inserted in 216 gastrointestinal
fistula patients. The number of male patients was 129, mean
age was42.5+16.6 years, and that of female was 87, mean age
was 43.9+16.5 years. Two hundred and sixteen catheterswere
removed, and then the catheter tips and concurrent peripheral
venous blood were sent for microbiological analysis when the
patients had such infection signs as phricasmus, chill and
fever. Of the catheters sent for microbiological analysis, 88
(24.6%) were confirmed to have infection by positive culture.
Ninety-five bacteriawerecultivated, and 8% werepolymicrobes.
Of the concurrent peripheral venous blood culture, 50 (14.0%)
were confirmed to be positive. Fifty-two bacteria were
cultivated, and 4% were polymicrobes. Twenty-four bacteria
were cultivated from catheters and concurrent peripheral
venousblood. Themean time of catheters used was 16.9+13.0 d.

Treatment and outcome

All the 88 patientswho were confirmed having CRI were cured.
Five patients were self-cured without treatment of any
antibioticsafter CV C wasremoved. Among the other 83 patients
who were treated by antibiotics, 63 were cured by antibiotics
in 1-3 d, 16 changed to use antibiotics, and 4 were treated by
antifungal drugs according to the drug sensitivity because of
persistent infection.

Microbiological analysis

Ninety five bacteria were cultivated from 88 catheters. The
bacterial spectrum is shown in Table 1. There were 54 Gram-
negative bacteria (56.8%), 35 Gram-positive bacteria (36.8%),
and 6 fungi (6.4%). Drug sensitivity test wasperformed in 77 of
95 bacteria. Drug sensitivity of 48 Gram-negative bacteriaand
29 Gram-positive bacteriais shown in Table 2 and Table 3,
respectively. The result of drug sensitivity test indicated severe
drug resistance. The preferably sensitive antibiotics for Gram-
negative bacteria were imipenem, amikacin, ciprofloxacin,
ceftazidime and cefoperazone/sulbactam in turn, and those for
Gram-positive bacteria were vancomycin, norfloxacin and
ciprofloxacin.
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Table 1 Organisms present in 88 catheters

Species of bacteria

No of bacteria Percent (%)

Gram-negative bacteria
Enterobacteriaceae
Enterobacter cloacae
Escherichia coli

Non- identified Gram-negative bacteria

Klebsiella pneumoniae

Non-ferment gram negative rods

Pseudomonas

Acinetobacter baumannii
Bacterium aeruginosa
Corynebacterium diphtheriae
Acinetobacter Iwoffii
Gram-positive bacteria
Staphylococcus epidermidis
Staphylococcus haemolyticus
Tetrads

Staphylococcus aureus
Enterococcus sp.
Streptococcus viridans
Staphylococcus hominis
Staphylococcus warneri
Staphylococcus simulans
Fungus

Candida

Saccharomyces

Total
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95

56.8

6.3
5.3
4.2
1.1

21.1
7.3
53
4.2
2.1

36.8
9.4
7.3
4.2
4.2
4.2
2.1
2.1
2.1
1.1
6.4
53
1.1

100.0

Table 2 Drug sensitivity test of 48 Gram-negative bacteria (%S)

DISCUSSION

Characteristics of CRI in gastrointestinal fistula patients
Asthe serious complication during TPN support, theincidence
of CRI wasashigh as23%in simple manutrition patientsin the
early years of TPN, Due to the development in nurse
technology and catheter materials, the incidence of CRI has
gradually decreased to 2-6%>4. However, the CRI incidence
insurgical critical patientswas till ashigh as21.1-34%, and its
mortality was increased>®. Based on this report, the CRI
incidence in gastrointestinal fistula patients was similar to that
in critical patients, and higher than that in simple malnutrition
patients. The mean time of catheters used was 16.9+13.0 d, and
it was 17 d in other reports!?5€, So it isimportant to supervise
the symptoms of gastrointestinal fistula patients during TPN,
especialy 17 d after catheters were inserted.

In most literature reports, Gram-positive bacterialike
S. epidermidis and S. aureus were most frequently cultivated
from catheterd>®. Bacteria skin colonization at the catheter-
skin interface at the time of insertion or afterward distal spread
of the bacteria along the external catheter surface isthe basic
pathogenesis. However, Gram-negative bacteria are the most
common organisms causing CRI of gastrointestinal fistula
patients, and the orderly are Gram-positive bacteriaand Fungi.
Three reasons were considered for this phenomenon. First, the
importance of catheter nursing has been cognized and the
means for decreasing bacterial skin colonization, such as
disinfection and dressing replacement were performed 3 times
per week. Second, gastrointestingl fistula patients always were
complicated with inflammation of abdomen, microorganisms
especid Gram-negativebacteriacould broadcast from abdominal
abscess to blood and adhere to catheter-hub and colonize.
Third, patient were commonly fasting once gastrointestinal
fistulaoccurred. If long-term lack of food stimulation and direct
lumen nutrition, mucous atrophy, height of villus decrease and

Species of bacteria n AMK AMP CFP CSL PIP CAZ CRO CXA CIP IPM
Pseudomonas 20 75 125 0 25 25 70 45 0 70.5 75
Acinetobacter baumannii 7 100 16.7 0 100 0 60 60 0 85.7 100
Enterobacter cloacae 6 75 0 100 75 50 75 80 33.3 50 100
Escherichia coli 5 0 0 0 100 0 0 0 0 0 100
Bacterium aeruginosa 5 40 0 20 80 20 60 20 0 60 80
Corynebacterium diphtheriae 4 75 0 50 100 0 75 50 25 75 100
Klebsiella pneumoniae 1 0 0 0 0 100 0 0 100 100 100
Summary 48 80 7.5 30 69.2 21.1 70.3 55.6 8.9 756 90

%S indicates drug sensitivity. AMK: Amikacin, AMP: Ampicillin, CFP: Cefoperazone, CSL: Cefoperazone/Sulbactam, PIP: Piperacillin,
CAZ: Ceftazidime, CRO: Ceftriaxone, CXA: Cefuroxime axetil, CIP: Ciprofloxacin, IPM: Imipenem.

Table 3 Drug sensitivity test of 29 Gram-positive bacteria (%S)

Species of bacteria n AMK AMP SAM CEP CIP ERY NOR PEN PIP VAN
Staphylococcus epidermidis 9 0 0 0 0 66.7 0 66.7 0 0 100
S. haemolyticus 7 50 0 20 25 50 16.7 60 0 0 100
S. aureus 4 100 0 25 33.3 75 0 0 100
Enterococcus sp. 4 0 100 0 0 0 0 100
S. hominis 2 0 50 0 0 0 60 100
S. warneri 2 0 100 0 100 100 0 100 100
S. simulans 1 0 100 100 0 0 0 0 0 100
Summary 29 50 0 18.2 16.7 56.2 214 66.7 11.8 10.2 100

%S indicates drug sensitivity. AMK: Amikacin, AMP: Ampicillin, SAM: Ampicillin/Sulbactam, CEP: cephalothin, CIP:
Ciprofloxacin, ERY: Erythromycin, NOR: Norfloxacin, PEN: Penicillin, PIP: Piperacillin, VAN: Vancomycin.
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barrier damage would arise, followed by bacterial trand ocation
from gastrointestinal tract to the mesenteric lymph nodes even
blood®. Gram-negative bacterial trandocation was considered
to be the most common reason for the high incidence of CRI in
gastrointestinal fistula patients. Several researches indicated
that gut bacterial translocation might be the pathogenesis of
catheter-related infection during TPN. Pierro et al found that in
neonates and infants who were receiving long-term parenteral
nutrition, enteric microorganisms including Escherichia coli,
Klebsiella, Candida species and enterococci were the main
microorganisms cultured from blood sample, and they figured
out that CRI might be agut-related phenomenon'*2, Pappo et al.
speculated that Candida sepsis during TPN might be the result
of Candidatrandocation from the gut due to the combination of
high-density Candida colonization and favorable local
conditions in the gut induced by TPN and bowel rest!*3,
Another research indicated that patientswith an extremely short
remaining small bowel (shorter than 50 cm) receiving home
TPN had a higher frequency of catheter-related sepsis,
particularly by enteric microorganisms*4. Based on our
research, Gram-negative bacterial trand ocation was considered
to be the pathogenesisof CRI in gastrointestinal fistula patients.
Absence of gastrointestinal integrality and extravasations of
intestinal succuswould induce abdomina or systemic infection
once fistula occurs, and the best treatment to deal with fistulae
and infection is more effective drainage. Without effective
drainage, it is very difficult to control infection, even with
antibioticsfrom low to high grade or narrow to broad spectrum.
Abuse of antibiotic would result in arouse increase of drug
resistance. Our study demonstrated that drug resistance of
gastrointestinal fistula patients was high, and the preferably
sengitive antibioticsfor Gram-negative bacteriawereimipenem,
ceftazidime and cefoperazone/sulbactam, and those for Gram-
positive bacteriawerevancomycin, norfloxacin and ciprofl oxacin.

Prevention and treatment of CRI

The methodsfor prevention of CRI included skin cleanout and
antisepsis before catheter inserted, strictly disinfection system
and operation during inserting, catheter nursing and dressing
replacement after insertion, decreasing manipulation of catheter,
and avoiding unnecessary devicel'>?2, Catheters must be
removed once CRI occurred or clinically suspected to be,
subsequently therapies of experiential antibiotics were
supposed to utilize, though part of patients could self-cure
without treatment of any antibioticg?*2!. | mipenem, ceftazidime
and cefoperazone/sulbactam are the perfect choice for therapy
of experiential antibiotics based on theresult of drug sengitivity.
If theinfective symptom persisted after catheterswere removed
and antibiotics were utilized, drug resistance or Candida
infection should be considered, and effective antibiotics or
antifungal drugs should apply according to drug sensitivity.
Intravenous glutamine or short-chain fatty acids could reduce
central venous catheter related infection by reducing bacterial
trand ocation from gut lument®34, According to the advancement
of gastrointestinal physiology, enteral nutrition has been
confirmed to improve gut mucosabarrier and liver function and
nutrition, reduce bacterial translocation and avoid infection
complication of TPNE2%, For avoiding CRI, enteral nutrition
(EN) should be utilized, and the time of TPN should be reduced
in gastrointestinal fistula patients. CRI isa severe complication
in gastrointestinal fistula patients, and attention should be paid
to its high incidence based on this retrospective study. Gram-
negative bacteria with high drug resistance are the most
common organisms causing CRI. Catheters must be removed
and sent for microbiological analysisonce CRI occurs, sensitive
antibioticsfor Gram-negative bacteriashould be utilized. If the
infective symptom persists, drug resistance or Candidainfection
should be considered, and effective antibiotics or antifungal

drugs should be applied according to drug sensitivity.
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