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Background and Objective: Patients with end stage renal function
(ESRD) require vascular access for hemodialysis and infection is the most
common delayed complication of central venous catheters. The aim of this study
was to evaluate the effect of using two antibiotics, ceftazidime and coloxacillin,
as a permanent hemodialysis catheter blocker solution in the prevention of
catheter-related blood infections.

Materials and Methods: This clinical trial was performed on 64
patients undergoing hemodialysis in Tohid Hospital in Sanandaj, 2016-2017.
Patients were divided into two groups of intervention and controls (placebo).
The duration of follow up was 6 months in this study. All patients were
evaluated during dialysis and in each session for further evaluations of unwanted
drug reactions, skin complications such as rash, itching and other side effects.
For data analysis, STATA software version 12, independent t-test and chi-square
test were used.

Results: The results of this study showed that the mean duration of
hemodialysis in the intervention group was 19.76 + 4.28 and the control group
was 27.5 £ 4.96 months. Most of the microorganisms have been grown in the
blood culture of the subjects in both Staph Aureus groups.
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There was a significant relationship between the mean
duration of hemodialysis catheter in the intervention
group and the control group. (p = 0.004).

The number of hemodialysis catheter-related
infections (CRBSI) in the intervention group, which
ceftazidime and chloroxacillin antibiotics were addedto
the heparin solution, was lower than that of the control
group using the routine heparin lock method alone
(2.95%). In contrast, 4 cases (13.33%), but according to
P.Value( P=0.064), this difference was not significant.

Conclusion: Staph Aureus is the most common
organism involved in central venous catheter infection in
hemodialysis patients. The above findings can be used to
evaluate the diagnosis and initiate experimental therapy
in these patients.

INTRODUCTION

With progression of the chronic kidney disease
(CKD) to stage 4 (GFR <30 ML / MIN / 1.73 m2), in
addition to multidisciplinary care, appropriate method
for renal replacement therapy (RRT) should be
considered (1). RRT involves Kidney transplantation,
hemodialysis and peritoneal dialysis. Hemodialysis is
performed via Arteriovenous fistula (AVF), Venous
catheter, Arteriovenous graft. The intravenous catheters
are two types of Tunneled and Untunneled (2). Catheter
related blood stream infection (CRBSI) is one of the
most serious complications of tunneled catheters.
Catheter related bacteremia occurs in 2-5.5 cases per
1000 patients in a day (3, 4). Although the incidence of
CRBSI varies in different studies, the incidence of
CRBSI in tunneled cuffed catheter is 0.5-5.5 per 1000
catheters per day (5, 6).

Catheter Infections are the second cause of
mortality after cardiovascular disease in patients
undergoing hemodialysis. Most of these infections are
related to hemodialysis vascular access, which leads to
increased mortality and morbidity in these patients (2, 7,
8). CRBSI is developing after the release of the bacteria
or endotoxin from the Biofilm created at the internal
surface of the catheter. Biofilm is a structur contains
bacteria and bacteria-matrix, which are stably attached to
the inner wall of the catheter and it occurs only 80 days
after hemodialysis catheter insertion (9, 10). In 111383
Patients under hemodialysis from January 1998 to
December 2000 at 6 Hemodialysis Centers of Oregon
and Idaho of USA, hemodialysis infection were
prospectively investigated which the tunneled catheter
infection rate was 13.6% (P <0.0001), while with
temporary catheter was 32.6% (P <0.0001) and by was
AVF 2.2% (P = 0.002) (11).

Fever and chills are the most sensitive CRBSI
clinical symptoms and in some cases sepsis sign and
symptoms can occur including hemodynamic
impairment,  hypotension, and  disturbance of
consciousness that can be mild to severe. The presence
of sepsis symptoms after initiation of dialysis suggests
the bacterial endotoxin entry from catheter to systemic
circulation (12, 13).

Based on the definition of CDC in the United
States, CRBSI is divided into three definite, probable
and possible categories (14). Staphylococcal species are
one of the most commonly causes of bacteria in CRBSI.
CRBSI is associated with mortality, high morbidity and
high costs. Mortality of CRBSI due to Staphylococcus
aureus is high and is about 20% in hemodialysis patients
(15). Also gram-positive and gram-negative bacteria are
involved in this disorder, leading to endocarditis,
osteomyelitis, epidural abscess and septic arthritis, and
death if left untreated (16, 17).Treatment of catheter-
associated bacteremia with systemic antibiotics will
often not be effective without catheter removal, and only
22-37% of cases respond to systemic antibiotics (18).

The risk of CRBSI varies considerably

according to the catheter insertion site and the duration
of the catheter insertion. In the study of Matthew J et al.,
CRBSI, for catheters in the femoral vein were 3.1% in
the first week and 10.7% in the second week, and for
Jugular vein catheters, 1.7% in the first week and 4.6%
in the second week. Relative risk of bacteremia was 3.1
in patients with femoral catheter versus internal Jugular
(95% Cl, 1.1 to 8.5) (19).
Several ways are recommended to reduce the risk of
CRBSI, including hands hygiene by nurses, using
aseptic techniques, teaching aseptic methods and
controlling infection in hemodialysis staff, teaching
patients (on hand hygiene, catheter care, sign and
Symptoms of infection), reduced use of a catheter with
timely AVF insertion, or graft, using chlorhexidine as an
antiseptic solution, antimicrobial ointment and hub
disinfection of hemodialysis catheter (20).

In addition to the standard methods used in
hemodialysis centers, the use of antibiotic solutions as a
catheter blocker has been considered to reduce the risk
of CRBSI. Due to the pathogens responsible for this
complication (including gram positive and gram
negative bacteria), the used antibiotic composition
should cover a variety of pathogens. Antibiotics should
cover common pathogens, although most CRBSI cases
are secondary to gram-positive bacteria, however, the
risk of CRBSI with gram-negative bacteria is also
significant (21).
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According to our observations, the mortality rate
and the number of patients who are admitted to the
different wards of the hospital because of catheter
infections or need to removal of the catheter, is high.
These complications are associated with high therapeutic
costs (despite the mentioned standard preventive
methods). Therefore, it seems logical to use other
methods such as antibiotic solutions to prevent CRBSI.
Further studies on the effectiveness of this method can
lead to the provision of useful antibiotic protocols in
reducing CRBSI. This study was designed to evaluate
the efficacy of a solution containing two antibiotics,
ceftazidime and coloxicillin, as a catheter blocker
solution in the prevention of CRBSI in patients with
chronic dialysis via Tunneled Catheter, due to the
appropriate coverage of the pathogens.

METHODS

This study was a double-blind randomized
clinical trial (RCT), which was performed on all patients
with chronic kidney disease who needed hemodialysis
via tunnelled catheter referred to the hemodialysis ward
of Tohid Hospital of Sanandaj in 2016-2017. Exclusion
criteria of this study was alteration of vascular access to
AVF, kidney transplantation in the 6-months period of
the study, transferring of the patient to a location other
than the metioned center that have no possibility of
monitoring, a patient who does not wish to continue to
collaborate in the study, use of Tarolac solution as
antibiotic lock and patients who have received
antibiotics for any reasons other than CRBSI. Sampling
was done so that all patients who had inclusion criteria
(64 patients) undergoing chronic hemodialysis via
tunnelled hemodialysis catheter referred to hemodialysis
ward of Tohid Hospital after explaining the study
methods and obtaining written consent and approval by
the ethics committee of Kurdistan University of Medical
Sciences and they were randomly divided into two
groups of intervention and control groups (34 and 30
patients respectively). The duration of follow up was 6
months in this study. All patients were evaluated during

dialysis and in each session for unwanted drug reactions
and skin complications such as rash, itching and other
side effects. Based on the volume written on the
catheter, needed amount of solution prepared by
ceftazidime 10 mg / ml (Elixir Pharmaceutical Co.
Boroujerd, Iran) added to a solution of cloxacillin 100
mg / ml (Dana Pharmaceutical Co.Tabriz ) and heparin
(Daroopakhsh Pharmaceuticals Co.Tehran, Iran) entered
the lumen of patient's catheter after each dialysis
procedure and then we blocked the catheter. Based on
the mentioned definition, we divided CRBSI outcomes
into three groups of definite CRBSI, Probable CRBSI,
and Possible CRBSI. To analyze the data of the study,
STATA software version 12 was used. At first, Chi-
square and independent t-test were used for comparison
between the two groups in terms of confounding
variables. The significance level in all tests was
considered to be 5%.

RESULTS

In this study, 34 cases were in the intervention
group and 30 in the control group. 39 (60.9%) of them
were male and 25 (39.1%) were female. Descriptive
results of this study (Table 1) showed that the mean age
of the intervention group was 17.49 + 62.67 y/o and of
the control group was 59.9 £ 13.9 y/o, the mean BMI of
the intervention group was 22.47 + 0.77 and of the
control group was 24.26 + 0.86 and also the mean of
albumin level of the intervention group was 0.141 *
4.397 and of the control group was 0.122 + 4.446. The
mean duration of referral time in the intervention group
was 0.417 £ 9.147 and in the control group was 0.438 +
10.233 months, the mean duration of hemodialysis in the
intervention group was 19.76 + 4.28 and in the control
group was 4.96 + 27.5 months and the mean duration of
hemodialysis catheter insertion in the intervention group
was 0.7 = 10.5 and in the control group was 1.21 + 14.56
months. In this study, most of patients in both groups
have kidney failure due to hypertension or diabetes
(Table 2).

Table 1. The Mean Of Studied Variables In The Studied Groups.

Variable Group Frequency Mean Standard P Value
Deviation
Age Intervention 34 62.674 17.49 0.4337
Control 30 59.5 13.96
BMI Intervention 34 22.47 0.77 0.1387
Control 30 24.2 0.86
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Serum Intervention 34 4.397 0.141 0.7945
albumin Control 30 4.446 0.122
period of Intervention 34 9.147 0.418 0.782
Participation o) 30 10.233 0.438
in the study
Period of Intervention 34 19.76 4.28 0.24
hemodialysis  Control 30 27.5 4.96
Period Intervention 34 10.5 0.7 0.004
catheter Control 30 14.56 1.21
insertion
Table 2. Frequency Of Causes Lead To Kidney Failure In The Studied Groups.
Group Causes Lead to Kidney Failure P Value
Diabetes Hypertension Glomerulonephritis Nephrolithiasis Other
causes
Intervention 10 14 (41.18%) 0 (0%) 0 (0%) 10 0.029
(29.41%) (29.41%)
control 12 (40%) 9 (30%) 2 (6.67%) 4 (13.33%) 3 (10%)
Total 22 39 (35.94%)  2(3.13%) 4 (6.25%) 13
(34.38%) (20.31%)

The results of this study showed that in both
groups, jugular catheter was used for hemodialysis. In
this study, 58 cases (90.63%) had no catheter-related
infection, 4 cases (7.81%) were infected and only 1
(1.56%) had a possible infection. In this study, only 1
case (1.56%) of skin infection was observed in the
catheter site. Most of the microorganisms grown in the
blood cultures of the subjects in both groups were 3
cases of Staphylococcus Aureus (4.68%) that only one
case was in the intervention group and one case was
Staphylococcus Epidermidis(1.56%) and also one case
was E. coli (1.56%) which both last cases were in the
control group.

The analytical results of this study showed that
there was no significant relationship (P> 0.05) between
mean age, BMI, albumin level, duration of referral,
hemodialysis duration, hemodialysis catheter type,
catheter-related infection and microorganisms grown in
blood cultures in the intervention group and the control
group. However, there was a significant relationship
between the cause of kidney failure in the studied groups
(P = 0.029). Also, there was a significant relationship
between the mean duration of hemodialysis catheter
insertion in the intervention group and the control group
(p = 0.004).

The number of hemodialysis catheter-related
infections (CRBSI) in the intervention group, which
ceftazidime and colaxacillin antibiotics were added to to
the heparin solution, was lower than that of the control

group which the routine heparin lock method was used
(one (2.95%) versus 4 cases (13.33%)), but according to
the P.Value (P=0.064), this difference was not
significant (Table 3).

Table 3. Frequency Of Types Of Catheter Related Infections
In The Studied Groups.

Group Types of catheter related P
infections Value
Absence Probable Possible
Intervention 33 1 0(0%)  0.064
(97.05%) (2.95%)
control 26 3 1
(86.66%) (10.00%) (1.33%)
Total 59 4 1
(92.18%) (6.25%)  (1.56%)
DISCUSSION

One of the replacement therapies in the end-
stage renal disease is hemodialysis. Infections are the
second cause of mortality after cardiovascular diseases
in patients undergoing hemodialysis. Many of these
infections are related to vascular access to hemodialysis,
which increases mortality and morbidity in these patients
(8). Our aim in this study was to evaluate the effect of
using two antibiotics, ceftazidime and coloxacillin, as a
permanent hemodialysis catheter blocker solution in the
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prevention of catheter-related blood stream infections. In
this study 34 (53.13%) patients were in the intervention
group and 30 (46.87%) were in the control group. In this
study, 39 (60.94%) were male and 25 (39.06%) were
female so male sex was more in both groups. The results
showed that the mean age of the intervention group was
17.49 * 62.647 y/o and the control group was 13.96 +
59.5 y/o and the intervention group had a higher mean
age and there was no statistically significant relationship
(p=0.4337). In the study of Sani et al. From 65 patients,
34 (52.3%) were female and 31 (47.7%) were male. The
smallest of them were 26 years old and the largest of
them were 81 years old. Their average age was 54.9
years. The results of this study showed that the incidence
of catheter infection in women was slightly higher than
that of men. However, there was no association between
the age of the patients and the catheter related infection
(22). In our study, the mean BMI of the intervention
group was 22.47 + 0.77 and the control group was 24.2 £
0.86, the control group had a higher BMI and had no
statistically significant relationship (p = 0.1387). In this
study, the mean albumin level of the intervention group
was 0.141 + 4.397 and the control group was 0.122 +
4.446, so the control group had a higher mean albumin
level but this relationship statistically was not significant
(p = 0.7945). The mean duration of referral time in the
intervention group was 0.417 + 9.147 and in the control
group was 0.438 + 10.233 months. The results show that
the mean duration of referral was less in the intervention
group, but there was no statistically significant
relationship. (p = 0.0782). In this study, also the cause of
renal insufficiency has been studied. The most frequent
cause of referral was diabetes and hypertension (36-
34%). There was statistically significant relationship
between the cause of the kidney failure in the two
studied groups (p = 0.029).

In the study of Sani et al., in the case of
underlying disease type, 87.7% had heart disease and
55.4% diabetes, 41.3% had hypertension and 6.2% had
immunodeficiency (22). Results of our study and other
studies highlight the importance of prevention in these
patients. In this study, the association of risk factors such
as diabetes mellitus and high blood pressure and immune
deficiency with catheter-associated infection was
consistent with most of the researches (12). The mean
duration of hemodialysis in the intervention group was
19.76 + 4.28 and the control group was 4.96 + 27.5
months. There was no significant relationship between
the two groups (p = 0.24). But the mean in the
intervention group was much lower than the control
group. The mean duration of hemodialysis catheter
insertion in the intervention group was 105 = 0.7

months and the control group was 14.16 + 1.21 months
so this was less in the intervention group and there was a
significant relationship between the two groups (p =
0.004). Descriptive results of this study showed that in
both groups, Jugular catheter was used for hemodialysis.
But in the control group, only one case of femoral
catheter was used for hemodialysis. In this study, 7.81%
were probable to be infected and only 1.56% were
possible to be infected. There was no significant
relationship between hemodialysis catheter related
infection in the two groups (p = 0.469). In the study of
Sani et al., among the 65 studied patients, there were 41
patients (63.1%) who had a history of catheter infections
in the past that determine the importance of preventing
recurrent infection in these patients. The results of this
study showed that among the factors affecting the
prevalence of catheter related infection, the previous
history of infection, is one of the risk factors for
increasing the infection with the catheter, which was
similar to most of the studies (22). In our study, in
98.44% of patients no skin infection was detected in the
catheter site and only in 1.56% was observed. In the
study of Sani et al. in terms of the clinical signs of
catheter insertion infection among the patients, the
highest clinical symptom contributing to the diagnosis,
was the sensitivity of the catheter site to the touching
with 80% (52 people) which this point is very
importante in examining of patients with a possible
catheter infection (22). The descriptive results of this
study showed that the most microorganisms grown in the
blood culture of the subjects were Staphylococcus
Aureus in both groups. In the intervention group, there
was a case of Staphylococcus Aureus and in the control
group two cases of Staphylococcus Aureus, one case of
Staphylococcus Epidermidis and one E. coli case, but
this relationship was not statistically significant (p =
0.130). In the study of Sani et al., The type of organism
obtained from positive culture results in the studied
patients, the highest percentage was Staphylococcus
Aureus (67.7%), followed by Klebsiella Pneumoniae
(13.6%) and the lowest was Staphylococcus Epidermidis
(9.3%), which this findings can be considered in the
experimental treatment in patients with the possibility of
central venous catheter infection (22). In the study of
Christopher w et al. in the lock antibiotic group, a
catheter infection with staphylococcus (0.3 / 1000
catheter days) and a six patients in he heparin lock group
(4/1000 catheter days (P = 0.02)) was reported (23).

In this study, the number of infections related to
hemodialysis catheter (CRBSI) in the intervention
group, which ceftazidime and chloroxacillin antibiotics
was added to heparin solution, was lower than that of the
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control group using the routine heparin lock method (one
case (2.95%) versus 4 cases (13.33%)), but with respect
to P.Value 0.064, this difference was not significant.

The results of the study of Moghadas et al.
showed that the number of cases of CRBSI in the
intervention group was only two cases (0.58 per 1000
catheter-days) and in the control group, 11 cases (4.4 per
1000 catheter-days), which there was a significante
difference between the two groups (P=0.002) (24).

CONCLUSION

Staphylococcus aureus is the most common
organism involved in central venous catheter infection in
hemodialysis patients and the duration of hemodialysis
catheter insertion is one of the important factors in the
development of infection. As a result, mentioned
findings can be used to evaluate the diagnosis and
initiate experimental therapy in these patients. Also, in
this study, there was no statistically significant
relationship between the use of the two antibiotics
(ceftazidime and coloxacilin as a permanent blocker for
hemodialysis catheter) and the development of blood-
associated infections related to the hemodialysis
catheter, although the number of hemodialysis catheter
related blood stream infections in the control group was
higher. For further results we recommend that more
studies on the effects of various antibiotics on the
prevention of catheter related blood infections with
larger population and at a different time interval to be
done.
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