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ABSTRACT
Objective: To determine the frequency of colonization of intravenous (IV) cannula by
microorganism in patients admitted to intensive care unit (ICU) and to  determine the
frequency of common organisms involved in colonization of IV-cannula.
Methodology: A total of 369 patients of age more than 12 years, and meeting inclusion criteria
of the study were included from in medical ICU after taking informed consent. Staff nurse
introduced intravenous cannula of appropriate bore after proper disinfection of the insertion
site with povidone iodine solution and alcohol. The cannula was removed for culture within 48
hours of insertion if clinical signs i.e. redness and swelling was  present.
Results: Mean age was 41 (±16.7) years. Male to female ratio was 1.07:1. Presence of
colonization in IV-cannula was seen in 31 (8.4%) cases. Coagulase-Negative Staphylococci was
the most common microorganism seen in 24 (77.4%) patients.
Conclusion: The incidence of IV cannula colonization is low in this study. Bacterial colonization
occurs in the indwelling intra vascular cannula despite, adequate precautions. Coagulase-Negative
Staphylococci and S. Aureus were the common organisms.
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INTRODUCTION

Insertion of intravenous cannulae is probably the
most commonly performed invasive medical proce-
dure. Failed attempts cause stress to patients and
embarrassment to the provider and make subsequent
attempts increasingly difficult. The use of indwell-
ing cannula/catheters for reliable intra-vascular
access is an essential feature of modern health care
for both monitoring and intervention. Insertion of
intra-vascular cannulae and catheters allows continu-
ous and painless access to the circulation for admin-
istration of fluids and electrolytes, medications, blood
products and nutritional support.1,2 In addition the
intra-vascular access can be used for blood sampling,
hemodynamic monitoring, hemodialysis and
hemofiltration.
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Each year millions of intra-vascular devices are
used in acutely or chronically ill hospitalized patients
around the world. Although the vast majority of these
devices are cannulae for peripheral use, central
venous or arterial catheters are also used especially
in patients with difficult peripheral access or when
hemodynamic monitoring is indicated. Intra-vascu-
lar device related blood stream infection is a signifi-
cant clinical problem. More than 50% of all outbreaks
of hospital acquired bacteremia or candidaemia re-
ported in the world literature between 1965 and 1990
originated from vascular devices.3-5 Several guide-
lines have been formulated to prevent such events.6,7

Infection is a common complication of intravenous
cannulation, yet the mechanisms whereby microor-
ganisms colonize these cannulae remain uncertain.
Recent in-vitro studies have suggested that surface
defects in the cannulae favour bacterial attachment
and subsequent colonization.8 The production of
slime and the breakdown of catheter components by
bacteria may promote such colonization.9 Moreover,
it has been shown that intravenous cannulae provoke
a tissue response that results in the formation of a
fibrin sleeve around the cannula.10 Attachment of
microorganisms to the fibrin rather than the cannula
surface may also be important in establishing
colonization.

Catheter colonization refers to the microbiological
growth found on the catheter tip after removal. Colo-
nization is a precursor to Catheter Related Blood
Stream Infection (CRBSI); if a colonized catheter is
not removed, microbial growth will continue, invade
the bloodstream and CRBSI will result.11 The exact
mechanism of transition from colonization to infec-
tion is not known; however the process is presum-
ably related to the number of organisms and is time
dependent as infection usually occurs at least 48
hours after catheterization.12 The current interpreta-
tion by the CDC is that colonization requires a
microbial count of >15 colony forming units (CFU),
and is considered colonization regardless of CRBSI
status.

The current study was conducted to determine the
frequency of colonization of intravenous cannula in
an ICU and to see the micro-organism involved in
colonization. There is no data regarding IV cannula
colonization from our area and this study will help
to formulate future strategies in management of these
cases.

METHODOLOGY

The study was conducted in ICU of medical unit-
II of Civil Hospital Karachi. Informed consent was

obtained and all patients admitted during the period
of January 2009 to June 2009 were inducted. Patients
with immunodeficiency states and skin infections
were excluded. Intravenous cannula of appropriate
bore was introduced by staff nurse after proper dis-
infection of the insertion site with povidone iodine
solution and alcohol. The cannula was removed af-
ter 48 hours of insertion. A 2.0 cm of tip of removed
cannulae was cut off into a sterile container using
sterile scissor and transported immediately to labo-
ratory for culture. Colonization was defined as
growth of >15 colony forming units of microorgan-
ism from cannula segment on semi-quantitative
culture.

RESULTS

A total of 369 newly admitted patients in medical
ICU during the study period were included in this
study. Mean age±SD was 41 ±16.7 years. Out of 369
cases, 191 (51.8%) were male and 178 (48.2%) were
female with M: F = 1.07: 1. Mean age of male was
41.9 ±15.9 years, and that of female was 40 ±17.5
years. Insignificant difference of mean age was seen
between genders (P-value = 0.279). Out of 369 cases,
presence of colonization in IV-cannula was seen in
31 (8.4%) cases.

Out of 31 cases with colonization, 17 (54.8%) were
female and 14 (45.2%) cases were male with M: F =
1: 1.2. Out of 31 cases, 14 (45.2%) cases had age
between 41-60 years, 10 (32.2%) cases 21-40 years old.
Average (±SD) was 46.5 (±16.2) years.

Coagulase-negative Staphylococci was the most
common microorganism seen in 24 (77.4%) patients
followed by Staphylococci Aureus (MRSA) in 3 (9.6%)
cases, Pseudomonas Aureginosa in 2 (6.5%) cases while
2 (6.5%) cases had other microorganism.

DISCUSSION

There has been an upsurge in the use of intravas-
cular cannulae over past decade or so and a sequel
to it was an improvement in the technique of inser-
tion. Colonization of intravascular cannulae are de-
pendent on the duration of insertion.13 The cannulae
are either infected at the time of insertion, or shortly
thereafter and the risk may or may not be related to
the duration of canulization. In all probability the
cannula is contaminated when the skin is punc-
tured.11 Infusion of antibiotics apparently does not
decrease the risk of colonization as all patients were
treated with I.V. antibiotics during the period of
canulization.14

Overall infection rate from world literature for
intravascular cannulae were 3.8% to 57%, whereas
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the overall colonization rate in this study was 8.4%,
as compared to 3.8% to 34% from world literature.14

Many of the factors contributing to cannulae-associ-
ated inflammation are still uncertain, yet it appears
that there is a causal relationship between inflam-
mation and infection of cannulae wounds.15 Coloni-
zation has been reported internationally at rates
from14%-71% for standard cannula, 33 with lower
incidence for newer types of antimicrobial coated
cannulas.16

Second common microorganism was Staphylococci
Aureus (MRSA) in 9.6% cases, as compared with Glo-
bal MRSA-resistance proportion in western world
34.2%.17-19 Rates of S aureus colonization are high
among intravenous drug abusers and in patients with
diabetes, on hemodialysis, with acquired immuno-
deficiency syndrome, with dermatologic conditions,
and in intensive care.20-22 In humans, S. aureus is an
opportunistic pathogen. Both methicillin-sensitive
and methicillin-resistant strains can be found as nor-
mal commensals on the skin, nasopharynx, anterior
nares, and perineum of some of the population.

Pseudomonas aeruginosa is a major cause of noso-
comial infection. Despite advances in sanitation fa-
cilities and the introduction of a wide variety of an-
timicrobial agents with antipseudomonal activities,
life-threatening infections caused by Pseudomonas
aeruginosa continue to be hospital infections. ICU
patients are particularly susceptible to nosocomial
infection because the normal skin and mucosal bar-
riers to infection are commonly compromised by the
use of invasive devices.23 The distribution of isolates
is significantly affected by the type of hospital (gen-
eral, teaching or specialized). It is reported that iso-
lation due to nosocomial infection changes from 3%
to 16% in multi-center studies. Pseudomonas
aeruginosa is the most common pathogen in noso-
comial infections. It is the leading cause of nosoco-
mial respiratory tract infections.24

The hazards of iatrogenic infection in intravenous
therapy are well characterized. No study prospec-
tively examined the risk of infection caused by arte-
rial cannulae until Gardner and co-workers cultured
200 consecutive radial artery cannulae and found 8
cannulae positive for growth in broth; none was con-
sidered to have produced septicemia.25 Most of them
had been in-situ for less than four days and had been
used to monitor patients who had undergone car-
diovascular surgery.25 Many of the factors contrib-
uting to cannulae-associated inflammation are still
uncertain, yet it appears that there is a causal rela-
tionship between inflammation and infection of can-
nulae wounds. There was not a single case with signs

of infection or inflammation at the site of insertion
in this study. However, it must be mentioned that
the absence of inflammation should not be used to
exclude consideration of cannulae-related infection.
It has been established that the experience of the
physician who inserts the intravascular cannulae is
inversely proportional to the number of infected can-
nulae causing extended hospital stay and overall
cost.26 Colonization also depends on the type of in-
travascular cannulae used, like metal cannulae have
a lower incidence than do polyethylene cannulae.
Studies from Pakistan showed that site of cannula
did not have difference in frequency of complications
with infection rates from 15-39%.27,28

CONCLUSION

The incidence of IV cannula colonization is low in
this study. Bacterial colonization occurs in the ind-
welling intra vascular cannula despite, adequate pre-
cautions; incidence is more in intravenous cannulae
than any other cannulae. Coagulase-Negative Sta-
phylococci and aureus are the common organisms,
which becomes more virulent in the presence of a
foreign body. Infusion of antibiotics does not
decrease the incidence of infections.

REFERENCES
1. Islam S, Loewenthal MR, Hoffman GR. Use of peripherally

inserted central catheters in the management of recalcitrant
maxillofacial infection. J Oral Maxillofac Surg
2008;66:330-5.

2. Ainsworth SB, Clerihew L, McGuire W. Percutaneous cen-
tral venous catheters versus peripheral cannulae for deliv-
ery of parenteral nutrition in neonates. Cochrane Database
Syst Rev 2007:CD004219.

3. Zhang M, Li Q, Zhang XY, Ding X, Zhu D, Zhou X. Rel-
evance of lower airway bacterial colonization, airway inflam-
mation, and pulmonary function in the stable stage of chronic
obstructive pulmonary disease. Eur J Clin Microbiol Infect
Dis 2010;29:1487-93.

4. Rodriguez-Aranda A, Alcazar JM, Sanz F, Garcia-Martin F,
Otero JR, Aguado JM, et al. Endoluminal colonization as a
risk factor for coagulase-negative staphylococcal catheter-
related bloodstream infections in haemodialysis patients.
Nephrol Dial Transplant 2011;26:948-55.

5. Morris W, Heong Tay M. Strategies for preventing
peripheral intravenous cannula infection. Br J Nurs
2008;17:S14-21.

6. Harper P. Guidelines for preventing hospital-acquired in-
fection. Nurs Times 2001;97:34-6.

7. Trinchieri A, Paparella S, Cappoli S, Esposito N, Butti A,
Vaiani R, et al. Prospective assessment of the efficacy of the
EAU guidelines for the prevention of nosocomial acquired
infections after genitourinary surgery in a district hospital.
Arch Ital Urol Androl 2009;81:46-50.

8. Locci R, Peters G, Pulverer G. Microbial colonization of pros-
thetic devices. IV. Scanning electron microscopy of intrave-
nous catheters invaded by yeasts. Zentralbl Bakteriol
Mikrobiol Hyg B 1981;173:419-24.



   Pak J Med Sci   2011   Vol. 27   No. 3      www.pjms.com.pk   663

Colonization of Intravenous Cannula in an ICU

9. Peters PJ, Brooks JT, Limbago B, Lowery HK, McAllister SK,
Mindley R, et al. Methicillin-resistant Staphylococcus aureus
colonization in HIV-infected outpatients is common and
detection is enhanced by groin culture. Epidemiol Infect
2010: 1-11.

10. Chen LT, Phelps CP, Bryant MW, Chen ME. Cellular response
to an intravascular catheter. J Submicrosc Cytol Pathol
2003;35:303-7.

11. Fraenkel DJ, Rickard C, Lipman J. Can we achieve consen-
sus on central venous catheter-related infections? Anaesth
Intensive Care 2000;28:475-90.

12. Cicalini S, Palmieri F, Noto P, Boumis E, Petrosillo N. Diag-
nosis of intra vascular catheter-related infection. J Vasc Ac-
cess 2002;3:114-9.

13. Miller DL, O’Grady NP. Guidelines for the prevention of
intravascular catheter-related infections: Recommendations
relevant to interventional radiology. J Vasc Interv Radiol
2003;14:133-6.

14. Valles J, Fernandez I, Alcaraz D, Chacon E, Cazorla A, Ca-
nals M, et al. Prospective randomized trial of 3 antiseptic
solutions for prevention of catheter colonization in an in-
tensive care unit for adult patients. Infect Control Hosp
Epidemiol 2008;29:847-53.

15. Chaiyakunapruk N, Veenstra DL, Lipsky BA, Saint S.
Chlorhexidine compared with povidone-iodine solution for
vascular catheter-site care: A meta-analysis. Ann Intern Med
2002;136:792-801.

16. Richards B, Chaboyer W, Bladen T, Schluter PJ. Effect of cen-
tral venous catheter type on infections: A prospective clini-
cal trial. J Hosp Infect 2003;54:10-7.

17. Nicholas BD, Bhargave G, Hatipoglu A, Heffelfinger R, Rosen
M, Pribitkin EA. Preoperative prevalence of methicillin-re-
sistant Staphylococcus aureus (MRSA) colonization in pa-
tients undergoing intranasal surgery. Med Sci Monit
2010;16:CR365-8.

18. Srinivasan A, Seifried SE, Zhu L, Srivastava DK, Perkins R,
Shenep JL, et al. Increasing prevalence of nasal and rectal
colonization with methicillin-resistant Staphylococcus
aureus in children with cancer. Pediatr Blood Cancer
2010;55:1317-22

19. Shurland SM, Stine OC, Venezia RA, Johnson JK, Zhan M,
Furuno JP, et al. Prolonged colonization with the methicil-
lin-resistant Staphylococcus aureus strain USA300 among
residents of extended care facilities. Infect Control Hosp
Epidemiol 2010;31:838-41.

20. Jain R. Demystifying MRSA. Drug-resistant bacteria threat-
ens HIV community. Posit Aware 2007;18:38-41.

21. Burkey MD, Wilson LE, Moore RD, Lucas GM, Francis J,
Gebo KA. The incidence of and risk factors for MRSA
bacteraemia in an HIV-infected cohort in the HAART era.
HIV Med 2008;9:858-62.

22. Ahuja D, Albrecht H. HIV and community-acquired MRSA.
AIDS Clin Care 2009;21:21-3.

23. Perkins SD, Woeltje KF, Angenent LT. Endotracheal tube
biofilm inoculation of oral flora and subsequent coloniza-
tion of opportunistic pathogens. Int J Med Microbiol
2010;300(7):503-11.

24. Zhang M, Li Q, Zhang XY, Ding X, Zhu D, Zhou X. Rel-
evance of lower airway bacterial colonization, airway inflam-
mation, and pulmonary function in the stable stage of chronic
obstructive pulmonary disease. Eur J Clin Microbiol Infect
Dis 2010;29:1487-93.

25. Gardner RM, Schwartz R, Wong HC, Burke JP. Percutane-
ous indwelling radial-artery catheters for monitoring car-
diovascular function. Prospective study of the risk of throm-
bosis and infection. N Engl J Med 1974;290:1227-31.

26. De Angelis G, Murthy A, Beyersmann J, Harbarth S.
Estimating the impact of healthcare-associated infections on
length of stay and costs. Clin Microbiol Infect
2010;16:1729-35.

27. Mehmood Z, Jalal Q, Khan A. Comparison of complications
of peripherally versus Centrally Placed Venous Catheter. J
Surg Pak 2004;9:36-9.

28. Kamran T, Zaheer K, Khan A, Khalid M, Akhtar M.
Applications and complications of Subclavian Vein Cath-
eterization for Hemodialysis. J Coll Physicians Surg Pak
2003;13:40-3.

Authors contribution: Study was conceived and
designed by BFZ, planning and data collection was
done by AK and MS, draft writing was done by AK,
ARM and RQ, final editing and approval was done
by SA.


