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Abstract

Introduction: Central line associated blood stream infection (CLABSI) is a primary blood stream infection in a patient
that had a central line within the 48-hour period before the development of bacteraemia and is not related to an infection
at another site. It is often associated with serious infectious complications resulting in significant morbidity, increased
duration of hospitalization and additional medical costs. Objective: We aimed to study the course of infection,
microbiology of CLABSI, & to identify the degrees of severity of sepsis associated with CLABSI. Materials &
Methods: Patients admitted in Intensive care units who fulfilled the inclusion criteria were enrolled. Various
demographic, microbial and patients characteristics were noted along with outcome using a prestructured proforma.
Results: We studied 58 patients in ICU in which males were common, Sepsis seen in 43% of patients, 37% had Staph.
Aureus, and the mortality was 24.1%. Conclusion: CLABSI infection is best prevented rather than cured. It has mortality
as high as 24.13%. It can manifest with varying degrees of severity of sepsis. Organ Dysfunction, multi organ
involvement, TLC abnormalities, Oliguria, altered mental status, Hypotension are all markers of poor prognosis. More
scientific data on the subject is required to formulate guidelines and protocols for prevention and treatment of CLABSI.
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Introduction

Central line-associated blood stream infection in the intensive care unit (ICU) are common, costly and

(CLABS]I) is a primary blood stream infection (BSI) in
a patient that had a central line within the 48-hour
period before the development of the BSI and is not
bloodstream related to an infection at another site.
However, some BSIs are secondary to other sources
other than the central line (e.g., pancreatitis, mucositis)
which may not be easily recognized [1-5].

Central venous catheter related bacteremia cause ~14%
of nosocomial infections and Central venous catheters
account for most of these blood stream infections [1-3].
Central venous catheters (CVCs) are increasingly used
in hospitals to manage critically ill patients requiring
long term intravenous medications. Central line-
associated blood stream infection (CLABSI) occurring
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potentially lethal. In the ICU, central venous access
might be needed for administration of fluids, drugs, and
blood products for infusion therapy, nutritional support,
hemodynamic  monitoring,  plasmapheresis, and
hemodialysis. Moreover, some catheters may be
inserted in urgent situations, during which optimal
attention to aseptic technique might not be feasible.
CVCs have a higher infection risk than other indwelling
catheters [2]. This causes significant morbidity and
mortality to the critically ill patient. Central line-
associated blood stream infection (CLABSI) are
considered among the first and most preventable classes
of nosocomial infections [3].

Patients with CVCs are at risk of developing infectious
complications like local insertion-site infection,
CLABSI, septic thrombophlebitis, endocarditis and
other metastatic infections. The most serious
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complications are bacteremia, sepsis and death [4].
Definitive diagnosis of central venous catheter infection
is made by using a combination of clinical signs and
symptoms together with the blood culture techniques.
Subclavian vein CVC’s are associated with lower
CLABSI rates than internal jugular CVC’s, whereas
femoral CVC’s have highest rates of CLABSI [5].

Potential risk factors for CLABSI include underlying
disease, method of insertion, site, duration, and purpose
of catheterization. Local risk factors like poor personal
hygiene, occlusive transparent dressing, and moisture
around the exit site. S. aureus nasal colonization, and
contiguous infections support the role of bacterial
colonization in the pathogenesis. Other risk factors
include contamination, inadequate water treatment,
dialyzer re-use, older age, higher total intravenous iron
dose, increased recombinant human erythropoietin dose,
lower hemoglobin level, lower serum albumin level,
diabetes mellitus, peripheral atherosclerosis, and recent
hospitalization or surgery [6].

Central catheter is often associated with serious
infectious  complications; CLABSI can cause
endocarditis possibly in up to 23% of patients or more
[7-10]. So far, there are very few studies that have been
conducted on CLABSI in India. This study was
undertaken to study the CVC-related infections in the
ICU and to identify the factors influencing it, which
would help to institute better prophylactic measures.

Materials and Methods

This prospective observational study was conducted at
10 bedded Intensive Care Unit at GMC Gondia,
Maharashtra, India. Patients admitted in ICU and in
whom CVC was inserted after ICU admission were
included in the study. Duration of the study was during
the period from January 2016 to January 2017. The
research study was done according to the ethical
principles laid down by the Helsinki declaration and
permission from the hospital ethics committee was
taken. Cases were described as per clinical entity,
having bacteremia, fungemia (+/- clinical sepsis)
because of an indwelling Central vascular Catheter with
no other apparent source of infection. Two blood
samples were collected after 48 hours of central line
insertion (one obtained from the lumen of the central
catheter/ endoluminal swab/catheter tip and the second
from a peripheral venipuncture). If both the samples had
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same organism growth on culture media, it was termed
a positive case.

Uncomplicated cases are those in which there is
laboratory evidence of presence of bacteria in blood by
the growth of same organism in peripheral and CVC
blood cultures but without any signs of inflammation.
Sepsis is absent, while complicated case is CLABSI
plus varying degrees of severity of sepsis. Sepsis
according to degrees of severity is classified as a)
Sepsis b) Severe Sepsis and c¢) Septic Shock.

a) Sepsis

The sepsis was defined as two or more of the symptoms

(mandatory),

 Hypothermia (temperature <96°F) or fever
(temperature>100.90),

* Tachycardia (heart rate more than 90/min),

* Tachypnea (respiratory rate>20/min),

* Leucocytes greater than 12000 cells/mm’ or less than
4000 cells/mm’ and documented infection.

b) Severe sepsis

Sepsis and Organ dysfunction

- hypotension ( blood pressure < 90 mmHg or decrease
of >40mmHg) or

- organ hypo perfusion, including

* Metabolic acidosis

* Oliguria (urine output <400ml/24 hrs. despite
adequate fluid treatment) or

- Acute alteration of consciousness

¢) Septic shock

- Hypotension (despite adequate fluid treatment) and
- Hypo perfusion of organs

Fluid resuscitation was considered adequate when CVP
>10 cms of water

Definitions of Positive findings taken into study

* Tachycardia- Heart rate more than 90 beats per
minute

« Fever- Body temperature more than 100.9 °F.

» Tachypnea- Respiratory rate of more than 20 /minute

* Oliguria- Urine output of less than 400 ml in 24
hours.

* Hypothermia- body temperature of lesser than 96.8°F

* Hypertension- blood pressure of more than 130/90
mmHg

* Bradycardia- Heart rate less than 60 beats per minute.
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All patients enrolled in the study were followed daily
for the development of new onset sepsis 48 hours after
the insertion of the CVC. Clinical and hematological
parameters were obtained every alternate day or earlier
if sepsis was suspected. New onset sepsis was suspected
when two or more of the following conditions were
present along with suspicion of the infection

In the setting of local or systemic sepsis, a set of blood
cultures was obtained both percutaneously from a single
venipuncture site, as well as through the catheter. In the
absence of local or systemic sepsis, a set of blood
cultures was routinely taken from the catheter at the
time of catheter removal. Each collected set of blood
culture bottles consisted of an aerobic BancTec® bottle,
an anaerobic BancTec® bottle and a fungal blood
culture tube. Blood cultures were processed at 35°C for
7 days by the BACTEC-460® radiometric method.
Fungal blood cultures were processed using
conventional methods. Seldinger technique was used for
central catheter insertion.

Results
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Inclusion criteria

1.Consenting Patients/relatives in age group 18-60
years with both genders.

2.Patients with Central venous catheter inserted as per
defined institute asepsis antisepsis protocols at ICU.

3.Patients satisfying the case definition criterion as
enumerated.

Exclusion Criteria

1. Non consenting patients/relatives.

2.Patients with other obvious source of infection.

3. Immune-suppressed states.

4. Patients developing CVC insertion procedure related
complications e.g. Hematoma, pneumothorax etc.

5.Patients with PICC lines, Tunneled catheters, totally

implanted catheters.

Statistical Analysis- For interpretation of observations
made as categorical data. A two-tailed P value of <0.05
was considered statistically significant. All statistical
computations were performed using the SPSS software.

In present study, a total of 58 patients were studied. Out of them 36 (i.e. 62.06%) were male and 22 (37.94%) were
female. Male to female’s ratio was 1.6:1. The commonest age group affected was 41-50 years (19 patients i.e. 32.7%).
The mean age of affected patients was 42.03 years with a standard deviation of 11.32.The youngest patient was 22 years

old while the oldest was 59 years old. (Fig. 1)
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Fig.-1: Showing age distribution

Out of total 58 patients developing CLABSI, 5 patients (8.62%) had bacteremia without obvious signs of sepsis, while
the rest 53 patients (91.38%) developed frank sepsis. All cases with frank sepsis were further categorized based on
severity of sepsis (i.e. Sepsis v/s Severe Sepsis v/s Septic Shock). Out of 53 patients who developed sepsis, 25 patients
(47.16%) had mild sepsis, 20 patients (37.73%) progressed to developed severe sepsis, and 8 patients (15.09%)

developed septic shock. (Fig. 2)
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Fig.-2: Showing Severity of Sepsis

The most common indication for insertion of CVC was Monitoring of Central venous pressure (in 32 patients i.e.
55.17%). There were multiple indications for CVC insertion in some patients. It was an indication in 25 patients
(43.10%) Prompt fluid resuscitation was an indication in 11 patients (18.96%). In 10 patients (i.e. 17.24%) CVC in form
of HD catheter was required for giving Hemodialysis. (Table 1)

Table-1: Showing distribution of patients according to Indication of CVC insertion.

Indication of CVC insertion Number of patients Percentage (%)
CVP Monitoring 32 55.17
Central Venous Access 25 43.10
Fluid Resuscitation 11 18.96
Hemodialysis 10 17.24

Fever was the most common symptom present in 54 patients i.e. 93.10%. The next most common sign was Tachycardia
in 45. This was followed by Tachypnea in 41patients, 70.68%.

Symptoms present in frequencies less than 50% but otherwise found to be in higher frequencies in septic shock were
oliguria, altered mental status and Hypothermia (Fig. 3)
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Fig.-3: Showing Distribution of signs on physical examination
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The local signs of inflammation were present in 13 patients i.e. 22% and absent in 45 patients i.e.78%.
Central venous access was achieved through Internal Jugular Vein cannulation in 27 patients (46.55 %), through femoral

vein cannulation in 22 patients (37.93 %) and through subclavian vein cannulation in 9 patients (15.51%). (Table 2)

Table-2: Showing Site of central venous cannulation.

Site of Central Venous Number of patients Percentage (%)
Cannulation (n=58)
Internal Jugular Vein 27 46.55
Femoral vein 22 37.93
Subclavian Vein 9 15.51
Total 58 100

Number of patients having CVC in-situ for more than 12 days were 45 i..77.58% while 13 patients i.e.22.42% had CVC
in-situ for less than 12 days. (Table 3)

Table-3: Showing distribution of patients according to number of catheter days.

Number of Sepsis Severe Sepsis Septic Shock Total N=58
Catheter Days N=25 N=20 N=8
No (%) No (%) No (%) No (%)
<12 days 4 16 4 20 0 0 13 22.42
>12 days 21 84 16 80 8 100 45 77.58

Most common organism cultured was Staphylococcus aureus (isolated in 22 patients 1.€.37.94%) 6 patients out of 22
succumbed to infection due to it)

Pseudomonas aeruginosa was next in the list affecting 11 patient i.e.18.96% of total cases. .It was the organism with
second highest case fatality (i.e. 5 patients out of 11 succumbed to infection). Klebsiella Pneumoniae was isolated in 4
patient i.e.6.89% of cases. Escherichia coli was isolated in 5 patients, 8.62 %of all cases. The candida group was isolated
from 7 patient i.e.12.07 % of all cases but had zero mortality. Coagulase negative staphylococci were cultured in 6
patients i.e. 10.35% of all cases .It also didn’t had any associated mortality. Acinetobacter baumannii was isolated from 3
patients (5.17%). (Fig.4)

Pathogen Observed %
37.94
40 -
30- 1 Q- 0L
10.70
20 A 12.07 10.35 @rn
° B 0o o &
0 T T T T T T 1
72} 17/} [~-1 L} o= <%} St
= < 6 i) & < [
3 gg Eg S 20 é'E S g
S 5 == = s SEz8 =S¢ 8 g
=] S & ) 5 %8s 4 & S g
= & SRS 9 o0 oo 2 = = E
2z = 5 5 S ga ¥ & g g
% ©n = - =5 v 2
8 A~ $ ) <
2 =

Fig.-4: Showing distribution of patients according to pathogen observed
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Of 58 patients developing CLABSI 14 patients i.e. 24.13% succumbed to infection and the rest 44 patients i.e. 75.86%

recovered with treatment. (Table 4 & Fig. 5)

Table-4: Showing distribution of Mortality in different categories of patients.

Outcome Complicated CLABSI Uncomplicated Total
Sepsis Severe sepsis | Septic shock CLABSI N=58
N=25 N=20 N=8 N=5
No % No % NO % NO % NO %
Recovery 25 100 13 65 12.5 5 100 44 75.86
Death 0 0 7 35 7 87.5 0 0 14 24.13
100 7
80
60
40
20
0
Recovery Death
¥ Uncomplicated CLABSI ¥ Sepsis ™ Severe sepsis ¥ Septic shock ® Total

Fig.-5: Showing distribution of Mortality in different categories of patients

Discussion

This study was designed to assess the course of
infection, microbiology of CLABSI, & to identify the
degrees of severity of sepsis. We also evaluated
differences in clinical signs observed, sites, duration of
central line and mortality. A total of 58 patients were
evaluated during the course of this study.

Most common age group affected was found to be 41-
50 years i.e. 32.75%, the second most common age
group affected was 51-60 years (16 patients i.e. 27.5%).
The mean age of affected patients was 42 years, this
observation was in accordance to a study by Mervyn
Mer et al [11], and Johnson et al [12] showed median
age of 47 years.

In the present study out of a total of 58 patients 36
patients (i.e. 62.06%) were males and 22patients
(37.94%) were females. The male to female’s ratio was
1.6:1. This finding was also comparable to the study by
Mervyn Mer et al [11], Johnson et al [12] in his study
had male proportion of 61% and females 39% with a
male: female ratio of 1.56:1.

Of total 58 patients developing CLABSI, 5 patients
(8.62%) had bacteremia without obvious signs of sepsis,
while the rest 53 patients (91.38%) developed CLABSI
with varying degrees of severity of sepsis. This finding
was in accordance with the study of Harsha V Patil et al
[13] in which 7.41% of patients were having Central
line related bacteremia and rest 92.59% had CLABSI
with sepsis. Patients developing CLABSI were
categorized into sepsis, severe sepsis, and septic shock
as per case definitions, Out of 53 patients who
developed sepsis, 25 patients (47.16%) had mild sepsis
and 20 patients (37.73%) progressed to developed
severe sepsis. Further 08 patients (15.09%) developed
septic shock.

Indications for CVC insertion in present study were
CVP monitoring in 32 patients, venous access in 25
patients, fluid resuscitation in 11 patients &
hemodialysis in 10 patients. On comparing it with
literature similar findings noted by Sanjeev Sinha et al
[14] et al in which the occurrence of CLABSI was 83%
when central line was inserted for Monitoring of central
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venous pressure, which in this study would account to
74.13% (CVP monitoring 55.17%+fluid resuscitation
18.96%) and was 17% when the indication was for
gaining central venous access which in present study
was 25.10%.

In general physical exam findings the most common
positive finding was fever in 54 patients, tachycardia in
45 patients. 13 patients out of 58 ie. 22.41% had
positive local signs of inflammation while the rest 45
patients did not had any local inflammatory signs at the
site of insertion. The finding was similar to the
observation made in one study by Patil HV et al [15], in
which local signs were present in 13 patients out of total
54 patients (i.e. 31.70%) while the rest 41 out of 54 i.e.
75.92% had no local signs of inflammation.

The occurrence of CLABSI according the site of
insertion of CVC was studied for I1JV, femoral vein and
subclavian vein, in this study and was found to be
46.55%, 37.39% and 15.51% respectively.

These findings were in contrast to findings of O'Connor
A et al [16] in which the incidence of CLABSI in IJV
was 68%, in femoral vein was 6.5% and in subclavian
vein was 24.6%. These differences were attributed
mainly to differential preference of central cannulation
sites which varied across different institute protocols.

In this study the number of patients having CVC in-situ
for more than 12 days were 45 i.e. 77.58% while rest 13
patients i.e. 22.42% had CVC in-situ for less than 12
days. This result was comparable to the findings made
by Parameswaran et al [17] who demonstrated that the
risk of infection for catheters placed for more than 12
days was 2.21 times higher than that of those who had
CVC in situ for less than 12 days.

The microbiology of CLABSI in this study showed
Staphylococcus aureus as most common organism
cultured in 37.94% followed by Pseudomonas in
18.96% and Candida species in 12.07%. Coagulase
negative Staphylococcus was reported in 10.35%,
Klebsiella pneumonia in 6.89%, Escherichia coli in
8.62%, and Acinetobacter baumannii in 5.17% In a
study by Chopdekar K et all [18], the incidence of
Staphylococcus aureus was 13.2% (divided as MRSA
11.32%+MSSA1.88%), Pseudomonas was seen in
16.95%, candida species in 22.64%, coagulase negative
Staphylococcus in 11.32%, Klebsiella pneumoniae in
9.43%, Escherichia coli in 3.77% patients,
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Acinetobacter baumannii in 1.88%. This study however
in addition isolated other organism which included
E.faecalis, Proteus vulgaris and Citrobacter koseri.
Study by Parameswaran et al [17] found Staphylococcus
aureus in 40%, candida species and Pseudomonas
aeruginosa in 16%, coagulase negative staphylococcus,
Escherichia coli and klebsiella pneumoniae in 8% each
and Acinetobacter baumannii in 4% of patients. Our
results were at times in concordance with few studies
and at times in contrast to other studies.

These differences were mainly due to differences of
antibiogram and isolates across various sites of studies
and the differences in their infection management
protocols and antibiotic policies

The overall mortality observed in our study was 24.13%
(i.e. 14 of 58 patients succumbed to infection) and in
terms of severity of sepsis mortality was 35% in severe
sepsis and 87.5% in septic shock. In a study by
Chopdekar et al [18] the mortality associated with
CLABSI was found to be 33.3% which was comparable
to the results of this study.

Limitations of his study do exist as this was a single site
study with a small sample size of 58 patients. Given the
geographical concentration of the study population,
small sample size, convenience, and homogeneity of the
sample the generalizability of this study and its results
is hence limited and may be flawed.

The antibiotic resistance and sensitivity patterns were
varied in all isolates even amongst the same organism
cultured. Hence antibiotic treatment was not
investigated in this study. Given institute protocol
preferences for site and type of Catheters the results
under corresponding subheadings may have a selection
bias confounding the observations and results hence
inferred.

Conclusion

CLABSI is an infection which is best prevented rather
than cured because of high associated mortality rates
which were as high as 24.13% in the present study. It
can manifest with varying degrees of severity of sepsis.
Organ Dysfunction, multi organ involvement, TLC
abnormalities, Oliguria, altered mental status,
Hypotension are all markers of poor prognosis. The data
and observations presented in this study are important
and offer direction for the use of CVCs in critically ill
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patients, irrespective of location, particularly in light of
the many controversies that exist, and also in view of
the suggestions by various workers in the field.
However more scientific data on the subject is required
to formulate guidelines and protocols for prevention and
treatment of CLABSL
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