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Abstract:
Background:
Bloodstream infections are a potentially devastating complication of hemodialysis. This study aimed to elucidate the rates of CLABSI (Central
Line Associated Blood Stream Infections)in a south Indian dialysis cohort and determine the catheter care and hygiene practices in the dialysis unit
which might contribute to CLABSI
Methods:
A prospective observational study involving in-center dialysis patients with temporary access was conducted from June 2019 to December 2019.
The catheter insertion and line handling techniques were monitored using a proforma adapted from the CDC (Center for Disease Control)
guidelines. Adherence to infection control practices, rates of CLABSI identified using CDC surveillance definitions, and organisms identified were
reported.
Results and Discussion:
The median rate of CLABSI in this dialysis unit was 1.68 per 1000 catheter days. Gram-positive organisms were the majority – 69.2% and 72.27%
were drug-resistant pathogens. The adherence to infection control practices in hand sterility, use of barriers, and sterile insertion technique were
100% with respect to existing CDC guidelines. The use of sterile semi-transparent dressings, however, was 98.2%. 65% of all patients had soiled
dressings on arrival to the hospital. Line handling protocols were followed in accordance with CDC guidelines in 97.1% of cases
Conclusion:
CLABSI rates in this institute are in keeping with those around the world. There is a predominance of gram-positive organisms causing CLABSI.
Drug-resistant organisms represent an alarming 72.27%of all infections. Soiled dressing and home care of the dialysis catheters represent a
neglected aspect of catheter care and should be addressed.
Keywords: CLABSI, Hemodialysis, Temporary catheter, Line infections, Infection control practices, Nephrology.
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1. INTRODUCTION
Infection is the second most common cause of death
among patients with ESRD (End Stage Renal Disease) [1].
CLABSI (Central Line Associated Blood Stream Infections)
contributes to significant hospitalisation, morbidity, and
mortality among dialysis patients. The cost imposed on the
health care system attributed to CLABSI is enormous. The
importance of identifying CLABSI rates and preventing
CLABSI cannot be overemphasized. The first step to solving
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the problem of CLABSI is defining the magnitude of the
problem. While in the United States, CDC (Center for Disease
Control) monitors CLABSI rates through the NHSN (National
Healthcare Safety Network), there is no central body to identify
CLABSI rates in India. Hence, the paucity of data on CLABSI
rates from different centers. The need for the current study
arose to address this lack of information and provide an
understanding of infection control practices within a tertiarylevel dialysis care facility in India.
1.1. Aims and Objectives
The study aimed to identify the CLABSI rate, assess
infection control practices, and identify organisms causing
CLABSI within a tertiary-level dialysis facility in South India.
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2. MATERIALS AND METHODS

using a proforma adapted from the CDC to suit this study.
Study personnel was trained in filling the proforma before
study initiation. At each line insertion, the study personnel
audited the line insertion using the proforma, and at each visit
to the dialysis care facility, a second proforma was filled
regarding line handling. In the case of suspicion of infection,
the dialysis physician was informed, paired blood cultures were
taken; antibiotics were instituted as per the treating physician's
decision. Patients with infection were followed up until
discharge. The study protocol is shown in Fig. (1).

A prospective observational study was done in the period
of June 2019 – December 2019. We included all consenting
patients who attended the dialysis facility with a non-tunneled
HD Catheter or were being planned to insert a non-tunnelled
HD (Hemodialysis) catheter. All patients with tunneled
catheters, AVF (Arteriovenous Fistula) and AVG were
excluded from the study. Once patients were identified, line
insertion practices and line handling practices were evaluated

A total of 187 patients underwent temporary catheter
insertion during the study period. Of these, 167 were recruited
into the study for line insertion practice audit. A total of 313
patients were on temporary access using the dialysis care
facility (Fig. 2). All fistulas, grafts, and tunnelled catheters
were excluded. These 313 patients had 343 catheters between
them since some had more than one catheter inserted –
replaced for poor flow, infection or femoral change to IJV.

The primary objective was to identify the CLABSI rate among
dialysis patients attending the dialysis care facility over a
period of 7 months. The other primary objectives of the study
were to audit adherence to existing guidelines for insertion of
central lines and line handling as set by the CDC. The study's
secondary objectives were to identify the common pathogens
associated with CLABSI in this dialysis unit and describe the
clinical features and outcomes of patients with infection.

2 types of patients recruited into the study
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Fig. (1). Study protocol for patients recruited into the study.
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Fig. (2). Study flow diagram showing recruitment of patients during the study period.

Definition- CDC surveillance definition of CLABSI
CDC Laboratory diagnosis of CLABSI
Recognised pathogens from 1 or more blood
cultures OR
The patient has at least one of the following –
fever, chills, or hypotension associated with
positive blood culture with common skin
contaminants (like CONS, diphtheroid and
Propionibacterium species) from 2 separate
blood cultures
AND no other source of infection
Clinical definition CLABSI
The patient has at least one of the following –
fever or hypotension, and no organism can be
cultured and the physician treated for sepsis
AND no other source of infection

Abbreviations used in Fig. (1): CLIP (Central Line
Insertion Proforma), AHS (Ancillary Health Service
Providers), PI (principle Investigator), HD (Hemodialysis).
Blood cultures were collected from central and peripheral
access and inserted in BACTEC containers. They were then
transported to the central laboratory within 2 hours of
collection. The proformas used are attached in Annexes 1-4.
Results were analysed using SPSS 16 software.
3. RESULTS
In this dialysis care facility, a mean of 309.71 patients was
dialyzed every month (Table 1). 16.74% of patients were on
temporary access, representing an average of 51.85 patients per
month. 96.5% of the lines were sited in the internal jugular; the
remaining were in the femoral vein.

Table 1. Baseline Characteristics of the study population
Characteristic

Value (2 Standard Deviations from the Mean)

Mean number of patients per month Hemodialysis

309.71 (2SD 16.02)

Mean number of patients per month on temporary access

51.85 (2SD 6.20)

Mean number of catheter days for all patients

1135 (2SD 230.84)

Mean number of catheter days per patient

22.41 days (2SD 6.60)

Mean time between insertion of a catheter to culture positivity

32.54 days (2SD 27.48)

Site of access for patients on maintenance HD
Internal Jugular vein
Femoral vein

331 (96.50%)
12 (3.49%)

Mean number of temporary catheters inserted each month

26.71 (2SD 7.52)
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(Table ) contd.....

Characteristic

Value (2 Standard Deviations from the Mean)

Co-morbidities of the dialysis cohor

N=313

Diabetes

113 (36.10%)

Hypertension

298 (95.20%)

Cardiac dysfunction

250 (79.87%)

Hypothyroidism

15 (4.79%)

CRBSI rate per 1000
patiet years

CRBSI rates

CLABSI rate -1.68 (2SD 1.41)

5
4
3
2
1
0

Fig. (3). CLABSI rates for each month.

The median CLABSI rate was 1.68 per 1000 catheter days
(Fig. 3).
A total of 313 patients were recruited into the study to
evaluate compliance with sterile techniques. These 313 patients
had 343 temporary accesses between them since the femoral
lines were re-sited as internal jugular catheters, and any
blocked catheters were replaced. During each session of
hemodialysis, proformas regarding line handing were filled,
generating 728 proformas overall. Compliance regarding the
use of alcohol rub, the connection of sterile devices and the use
of sterile barriers and compliance with infection control
practice were assessed in 97.1% of hospital visits. With respect
to dressing changes, however, sterile precautions were
followed in only 69.91% of patients.
Among those whose dressings were changed, 98.61% had
dressings changed in a sterile manner. In 66% of patients’
dressings were soiled on arrival. A total of 187 catheters were
inserted during the study period, of which 167 patients were
inducted into the study. A median of 24 catheters was inserted
each month. Infection control protocols were followed 100% of
the time regarding hand hygiene, use of barriers during
insertion, skin preparation, and sterile handling of the line.
Regarding sterile dressings, compliance with infection control
practices was seen in 98.2% of patients.

During the study period, 69.23% of infections were found
to be due to gram-positive organisms, and 15.38% were
attributed to gram-negative organisms. 72.27% of infections
were found to be resistant to first-line antibiotics (Fig. 4). The
remaining patients fit the clinical diagnosis criteria, but
cultures had remained sterile.
The most common presenting symptom was malaise (Fig.
5).
All patients were hospitalised, with a majority of them,
54% of them, requiring intensive care (Table 2). Death
attributed to infection was 31%. 54.1% of patients recovered,
and the outcome was unknown for 15% of patients since they
had left treatment against medical advice. Two patients
developed complications such as septic arthritis and infective
endocarditis. The mean duration of hospitalisation was 8.61
days.
Table 2. Morbidity associated with CLABSI.
Characteristic

Value

Patients hospitalised
Ward admission
Intensive care

13 (100%)
6 (46.15%)
7 (53.84%)

Mean duration of Hospitalisation

8.61 days (2SD 8.12)
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Clinical definition
15% (2)

E-coli
8% (1) - ESBL

CONS
46% (6)
5/6 of these
were oxacillin
resistant

Psuedomonas
8% (1)
Staphylococcus Aureus
23% (3)
2/3 were MRSA

Fig. (4). Microbiological Profile of patients with CLABSI (N=13).
Abbreviations used in Fig. (4) : MRSA (Methicillin Resistant Staphylococcus Aureus), CONS (Coagulase Negative Staphylococcus), ESBL (Extended
Spectrum Beta-lactamase). MRSA was seen in 2 of 3 staphylococcus aureus infections. The numbers in brackets refer to the actual number of
patients. All infections were seen in patients with IJV catheters.
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Fig. (5). Clinical profile of CLABSI (N=13).

4. DISCUSSION
The issue of CLABSI among the dialysis population is
important, leading to significant cost, morbidity and mortality.

The incidence of CLABSI differs based on the definition used.
The definition of CLABSI used in this study was the CDC
CLABSI surveillance definition. Both the IDSA(Infectious
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Disease Society of America)and KDOQI (Kidney Dialysis
Outcomes Quality Initiative) have differing definitions of
CLABSI [2]. The KDOQI describes infections as definite,
probable, and possible. It requires the catheter tip to be sent for
culture for definitive diagnosis. Dialysis catheters are not often
removed immediately for suspected CLABSI; hence this
definition was not used as it might lead to underreporting of
missing out on individuals with CLABSI who retain their
catheter. The IDSA definition of CLABSI is more cumbersome
with the requirement of timed culture specimens and
quantitative and semiquantitative differences between the
samples. It was found to be rather labour-intensive and
impractical. The CDC definition for CLABSI surveillance has
been used widely worldwide and involves paired blood cultures
with clinical features of infection in the absence of other
sources of infection. This definition was chosen for use in the
current study for its ease of use and high likelihood of
detecting CLABSI
The CDC, through the NHSN, has been monitoring the
CLABSI rates in dialysis units in the US (United States). Rates
published according to NHSN data show the CLABSI rate in
the US to be 1 per 1000 catheter days for central venous
catheter use [3]. Literature quotes CLABSI rates to be about
2.5-6 per 1000 catheter days, with wide-ranging inter-center
variability [4]. Hemodialysis catheter infection rates in Saudi
Arabia were quoted to occur in 23.6% of all inserted catheters
[5]. In France, rates were 1.09 per 1000 catheter days [6]. In
India, the CLABSI rate from another large center in South
India had previously quoted CLABSI rates to be 7.34 per 1000
catheter days – a much higher incidence of CLABSI than that
quoted from literature from other studies [7]. Current CLABSI
rates in this study show a median of 1.68 per 1000 catheter
days over a period of 7 months. This is in keeping with data
from developed countries and contradicts previous higher rates
of CLABSI thought to occur in developing countries.
The use of temporary access was associated with an
increased rate of CLABSI in this study. The rate of
bloodstream infections per 100 patients was 0.64 for AVF, 0.39
for AV graft, and 2.16 for the central venous catheter. The use
of temporary access was associated with 9.87 times increased
risk of CLABSI compared to other access [8]. In patients from
the US, catheters were used as dialysis access in 29% of all
maintenance dialysis patients. In this study, 16.4% of patients
on maintenance dialysis were on a temporary catheter. In
Brazil, 18.2% of all patients were on temporary catheters [9].
In Europe, CVC (Central Venous Catheter) was prevalent in
28-32% of all dialysis patients [10]. The overall rate of catheter
use was lower in this center than in data reported abroad.
The duration of a temporary catheter has been considered
an independent risk factor for the development of CLABSI in
previous studies. Other studies have demonstrated that biofilm
formation can occur within 3 days of catheter placement [11].
The cumulative hazard for the development of CLABSI
increases from 8.3% at week 1 to 49.2% at week 12. The mean
duration of temporary catheter use in this center was 22.41
days. In those with infections, the duration of catheter use was
32.54 days. Hence, the duration of line use was longer in those
with infection.
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Previous studies found no significant differences between
CLABSI in the femoral and IJV (Internal Jugular Vein) sites
with short-term dialysis. However, with a longer duration,
femoral catheters had a higher risk of bacteraemia [12]. The
NHSN data showed that CLABSI incidence was independent
of the site of the catheter. In this study, all CLABSIs were
noted in individuals with IJV. This probably represents the
existing policy of early catheter change from femoral central
access to IJV access in this center rather than an absence of
infection among those with femoral catheters.
The NHSN data show that gram-positive organisms caused
CLABSI in 56% of cases and gram-negatives in 12.5%.
Indigenous data from other tertiary institutions reflect a
predominance of gram-negative organisms causing CRBSI
(Catheter Related Blood Stream Infection). In data from
SGPGI (Sanjay Gandhi Post Graduate Institute of Medical
Sciences), a large government-run tertiary level institute in
India, CRBSI was caused by Pseudomonas aeruginosa in
47.4% of patients [13]. Data from CMC (Christian Medical
College) Vellore, another large tertiary level hospital in India,
also quote a predominance of gram-negative organisms (54.7%
of isolates). In this study, a predominance of gram-positive
infections was found, with rates being 69% gram-positive and
16% gram-negative infections; this is in keeping with data
from abroad and probably more closely reflects a local
bacterial epidemiological profile. This data is important since it
determines empiric antibiotic therapy.
What is of even more concern is the alarming rate of
multidrug-resistant organisms that were isolated. Of the 11
pathogens identified, 8 were drug-resistant. Almost all
Staphylococcus aureus identified were oxacillin resistant. In
series from NHSN, 39% of all Staphylococcus aureus were
oxacillin resistant. In other data from India, MRSA (Methicillin
Resistant Staphylococcus Aureus) was noted in 14.3% of
isolates in a large series of non-tunneled HD catheters. The
increased rate of MRSA may reflect the local antibiotic usage
protocols. Although the study was done in India and may not
be generalisable to the rest of the world community, it
highlights the importance of knowing the local microbiological
pattern in the dialysis community and data can be used to
compare the rates of drug resistance across countries.
Few studies have evaluated various steps to maintain
asepsis in a dialysis unit, from line insertion to line handling.
Data on hand hygiene is available from a cohort of dialysis
patients in Spain, where hand hygiene was observed in only
15.2% of cases [14]. Data from Indian dialysis centers also
reflect abysmal rates of hand hygiene, showing adherence to
hand hygiene in 52 and 66% of patients before and after patient
contact, respectively. In this study, hand hygiene protocols
were followed in 97.1% of cases regarding line handling and
followed 100% during line insertion. These rates are better than
those described in other studies and possibly contribute to the
low rate of CLABSI. As shown in previous studies, adherence
to hand hygiene depends on the institution and patient-to-staff
ratio. Other practices, such as catheter lock solutions and
antimicrobial ointment, are not currently part of the infection
control protocol in this institution. Staff and patient education
are mandatory at the initiation of training and dialysis. A recent
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study on citrate locks compared with heparin locks was carried
out in this institution. The results showed citrate locks to be
comparable to heparin locks. The rates of CLABSI in that
study were in the range of 2.71-2.89 [15]. Of note in this study,
66% of patients arrived at the hospital with soiled dressings
representing a neglected aspect of home care of the dialysis
catheter

STANDARDS OF REPORTING

The mean duration of hospitalisation in this study was
found to be 8.61 days. In data from abroad, the mean duration
of hospitalisation varied from 9 -13 days from CDC
collaborative data. This adds to the financial burden of
CLABSI incurred by the patient. Of note, all patients in this
cohort were hospitalised, and 54% required intensive care. The
mortality associated with CLABSI was also higher than
expected- 31%. Data from the CDC suggest mortality due to
CLABSI to be between 19-25% [16]. The high rates of drugresistant organisms and the severity of the infections identified
are alarming compared to western data. The reasons for the
above were not known. One possibility was that patients were
presenting later during the illness, with 50% of patients
presenting with dyspnoea and 25% presenting with septic
shock. 2 patients also had metastatic complications of septic
arthritis and infective endocarditis. Both succumbed to their
illness.

FUNDING

CONCLUSION
Mortality and hospitalisation owing to CLABSI were
higher than in previous data. The CLABSI rates in this center
were in keeping with those in developed countries. Grampositive organisms were more common than gram-negative
infections in this center. The rate of drug-resistant organisms
was higher than expected compared to previous data.
Adherence to infection control protocols was seen in 97.1% of
cases, and further corrections must be made to reach 100%
adherence to CDC guidelines. Of note, 66% of dressings were
soiled on arrival and present an area for improvement where
home care of the dialysis catheter should be improved.

STROBE guidelines were followed.
AVAILABILITY OF DATA AND MATERIALS
The data supporting this study's findings are available
within the article.

None.
CONFLICT OF INTEREST
The author declares no conflict of interest, financial or
otherwise.
ACKNOWLEDGEMENTS
Declared none.
REFERENCES
[1]

[2]

[3]

[4]

[5]

[6]

[7]

LIST OF ABBREVIATIONS
CLABSI = Central Line Associated Blood Stream Infections
CDC

= Center for Disease Control

ETHICS
APPROVAL
PARTICIPATE

AND

CONSENT

TO

The study was approved by the “Institutional Research
Ethics committee” of SRIHER- Sri Ramachandra Institute of
Higher Education and Research.
HUMAN AND ANIMAL RIGHTS
No animals were used for studies that are the basis of this
research. All the humans used were in accordance with the
ethical standards of Helsinki Declaration of 1975.

[8]

[9]

[10]

[11]

CONSENT FOR PUBLICATION
Informed consent has been obtained from all of the
participants involved.

[12]

[13]

Sarnak MJ, Jaber BL. Mortality caused by sepsis in patients with endstage renal disease compared with the general population. Kidney Int
2000; 58(4): 1758-64.
[http://dx.doi.org/10.1111/j.1523-1755.2000.00337.x]
[PMID:
11012910]
Miller LM, Clark E, Dipchand C, Hiremath S, Kappel J, Kiaii M, et al.
Hemodialysis Tunnelled Catheter-Related infections. Can J Kidney
Health Dis 2016; 3: 1-11.
Nguyen DB, Shugart A, Lines C, et al. National healthcare safety
network dialysis event surveillance report 2014. Clin J Am Soc
Nephrol 2017; 12(7): 1139-46.
[http://dx.doi.org/10.2215/CJN.11411116] [PMID: 28663227]
Soi V, Kumbar L, Yee J, Moore C. Prevention of catheter-related
bloodstream infections in patients on hemodialysis: challenges and
management strategies. Int J Nephrol Renovasc Dis 2016; 9: 95-103.
[http://dx.doi.org/10.2147/IJNRD.S76826] [PMID: 27143948]
Khan R, Subhani J, Arabi Y. Central line-associated bloodstream
infections in the Kingdom of Saudi Arabia. Saudi Criti Care J 2019;
3(1): 43-8.
[http://dx.doi.org/10.4103/2543-1854.259482]
Parienti JJ, Dugué AE, Daurel C, et al. Continuous renal replacement
therapy may increase the risk of catheter infection. Clin J Am Soc
Nephrol 2010; 5(8): 1489-96.
[http://dx.doi.org/10.2215/CJN.02130310] [PMID: 20558562]
Agrawal V, Valson AT, Mohapatra A, et al. Fast and furious: a
retrospective study of catheter-associated bloodstream infections with
internal jugular nontunneled hemodialysis catheters at a tropical
center. Clin Kidney J 2019; 12(5): 737-44.
[http://dx.doi.org/10.1093/ckj/sfy138] [PMID: 31583098]
Taylor G, Gravel D, Johnston L, Embil J, Holton D, Paton S.
Incidence of bloodstream infection in multicenter inception cohorts of
hemodialysis patients. Am J Infect Control 2004; 32(3): 155-60.
[http://dx.doi.org/10.1016/j.ajic.2003.05.007] [PMID: 15153927]
Bonfante GMS, Gomes IC, Andrade EIG, Lima EM, Acurcio FA,
Cherchiglia ML. Duration of temporary catheter use for hemodialysis:
an observational, prospective evaluation of renal units in Brazil. BMC
Nephrol 2011; 12(1): 63.
[http://dx.doi.org/10.1186/1471-2369-12-63] [PMID: 22093280]
Noordzij M, Jager KJ, van der Veer SN, et al. Use of vascular access
for haemodialysis in Europe: a report from the ERA-EDTA Registry.
Nephrol Dial Transplant 2014; 29(10): 1956-64.
[http://dx.doi.org/10.1093/ndt/gfu253] [PMID: 25061126]
Zhang L, Gowardman J, Morrison M, Runnegar N, Rickard CM.
Microbial biofilms associated with intravascular catheter-related
bloodstream infections in adult intensive care patients. Eur J Clin
Microbiol Infect Dis 2016; 35(2): 201-5.
[http://dx.doi.org/10.1007/s10096-015-2530-7] [PMID: 26610337]
Widmer MK, Malik J. Patient Safety in Dialysis Access. Contrib
Nephrol Basel, Karger 2015; 184: 205-1.
[http://dx.doi.org/10.1159/isbn.978-3-318-02706-8]
Gupta S, Mallya SP, Bhat A, Baliga S. Microbiology of non-tunnelled

8 The Open Urology & Nephrology Journal, 2022, Volume 15

[14]

[15]

catheter-related infections. J Clin Diagn Res 2016; 10(7): DC24-8.
[PMID: 27630843]
Arenas MD, Sánchez-Payá J, Barril G, et al. A multicentric survey of
the practice of hand hygiene in haemodialysis units: factors affecting
compliance. Nephrol Dial Transplant 2005; 20(6): 1164-71.
[http://dx.doi.org/10.1093/ndt/gfh759] [PMID: 15769816]
Jayaprakash V, Jagadeswaran D, Ezhilmathi K, et al. Low
concentration trisodium citrate as a non-inferior locking agent for nontunneled dialysis catheters in the Asian Setting. Indian J Nephrol 2019;

Jose et al.

[16]

29(6): 410-4.
[http://dx.doi.org/10.4103/ijn.IJN_360_18] [PMID: 31798223]
Srinivasan A, Wise M, Bell M, Cardo D, Edwards J, Fridkin S, et al.
Vital signs: Ce1 Soi V, Moore CL, Kumbar L and Yee J. Prevention of
catheter-related blood stream infections inpatients on hemodialysis:
challenges and management strategies. Int J Nephrol Renovasc Dis
2016; 9: 95-103.
[PMID: 27143948]

© 2022 Jose et al.
This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

