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Summary
The incidence of end stage renal diseases represented a big burden on national health institutes in Iraqg.

Hemodialysis is a common mode of treatment. Although the advantages, some adverse effects still reported
particularly catheter related bloodstream infection. To identify the risk factors of catheter related blood
stream infection among regular hemodialysis patients and its pathogens. A cross sectional study which carried
out in Erbil Teaching Hospital-Dialysis Unit in Erbil city-Kurdistan region-lraq through the period of six
months from first of December, 2020 to 31st of May, 2021 on convenient sample of one hundred patients on
regular hemodialysis. The catheter related blood stream infection diagnosis was done by researchers
according to blood culture on the criteria of catheter related blood stream infection for dialysis catheter.
Information regarding catheters and dialysis duration or catheters duration and hospital stay were collected
by the researchers through the follow up of patients until their discharge. Findings of our study revealed 44%
of patients had catheter related blood stream infection. The isolated pathogen were staphylococcus Epidermis
(40%), staphylococcus Aureus (24%), E. Coli (10%), Klebsiella (10%) and Candida Sp. (6%), no pathogen
was isolated in 10% of patients. Significant risk factors for catheter related blood stream infection were
obesity, diabetes mellitus, increased number of catheters, long duration of hemodialysis, catheters
maneuvering and severe anemia. In conclusion Catheter related blood stream infection among hemodialysis
patients in Erbil city is high and the main microorganism for catheter related infection is Staphylococcus
Epidermis.
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1. INTRODUCTION

The chronic renal disease is a public health problem affecting about 10% of population all
over the world. This higher proportion is related to high global prevalence of aging, obesity
and non-communicable diseases. However, the renal replacement therapy provided a
dramatic improvement in management of chronic renal disease and the hemodialysis
represented the widely used replacement therapy in developing and developed countries (1).
Hemodialysis is an artificial process aiming to remove wastes and excess water from blood
by using machine 2. Since its first use at 1945, the hemodialysis is progressing to become
the rescue treatment and improving quality of life for millions of patients with renal diseases
worldwide (1,2). Although significance of hemodialysis in saving lives, numerous
complications are reported specifically cardiac arrest and infection (3). The mechanism of
hemodialysis depends mainly on excretion of toxins through application of external filter
(dialyzer) that includes semipermeable membrane. Separation of wastes is accomplished by
counter-current flow gradient, as the blood flows with one direction and dialyzer fluid flows
in opposite way (1). Catheters used for hemodialysis are extracorporeal catheters that are
commonly characterized by wide sinus central venous lines allowing blood to in and out of
patients' vessels. These catheters help in temporarily transporting the blood from body to an
extracorporeal machine to perform the hemodialysis. The hemodialysis catheters could be
placed directly throughout skin to target vein or it could be placed under skin throughout the
short subcutaneous tunnel into way to the vein that secured by cuff of local tissue depending
on planned duration of hemodialysis (4).

Temporary vascular access of hemodialysis is achieved by central venous catheter. The
central venous catheters are accompanied with many complications mainly the infection. The
catheters related infections are either catheter related local infections or catheter related
bloodstream infections. Catheters related infections mainly catheters blood stream related
infections are associated with great burden on national health cost, many co-morbidities and
high mortality rates (5-7). The main cause of high death rates in patients with end stage renal
diseases on hemodialysis was the cardiovascular diseases followed by infection (8-10).
Many authors identified temporary catheters related infection among hemodialysis patients
in incidence of about 0.6 to 6.5 times/1000 catheters in one day (11-13). It was found that

main microorganism responsible for temporary catheter related infection was staphylococcus
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aureus (14,15). The urgent inserting of tunneled catheters is following difficulties facing
permanent vascular catheters used for hemodialysis. The catheter related bloodstream
infections of tunneled catheters present in range of 1.1-6.1 times/1000 catheter in one day
(16). Exploring risk factors for catheters related infections in all types is essential in planning
for development of prevention strategies and decreasing the incidence rates of infection and
lowering morbidity and mortality rates. The risk factors for catheter related infection are
variable with different literatures which might be elderly age, the duration of catheters
application, diabetes mellitus, anemia and albumin level (17-19).

In Irag, the chronic renal disease incidence is high with increasing demand for hemodialysis
or kidney transplant (20). Patients with end stage renal diseases in Kurdistan region are
unfortunately characterized by poor quality of life (21). Hemodialysis complications in Iraq
are commonly mild to moderate including anemia, edema, hypertension and poor daily
activities (22,23). The hemodialysis catheter related infections are frequent that need strict
polices for prevention (24-26). This study aimed to identify the risk factors of catheter
related blood stream infection in chronic kidney disease on regular hemodialysis and identify
the microorganisms which are responsible for this by blood culture, through which we can
decrease the intra-dialysis complications and costs of catheter changes and recurrent

admission to hospital and ultimately patient survival on hemodialysis.

2. PATIENTS and METHODS

The current study design was a cross sectional study which carried out in Erbil Teaching
Hospital-Dialysis Unit in Erbil city-Kurdistan region-lraq through the period of six months
from first of December, 2020 to 31st of May, 2021. The study population was all patients
with end stage renal diseases on regular hemodialysis presented to Dialysis unit during study
duration. Adult age (18-70 years) patients with end stage renal disease on regular
hemodialysis with temporary catheter and tunneled subcutaneous catheter and patients with
tunneled subcutaneous catheter were the inclusion criteria. Exclusion criteria were patients
with end stage renal disease on regular hemodialysis on arteriovenous fistula, insertion of
catheter was not done within study period, lost to follow up patients and refuse to participate

in the study. The ethical considerations were implemented according Helsinki Declaration
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regarding ethical approval of Health authorities; an ethical approval was taken from
Kurdistan Board Ethical Committee, informed written consent of patients and management
of catheters related complications accordingly. A convenient sample of 100 patients with
ESRDs on regular hemodialysis was selected after eligibility to inclusion and exclusion
criteria. The data were collected by the researchers through direct interview with selected
patients in Dialysis unit and fulfilled in a prepared questionnaire. The questionnaire was
designed by the researchers. The questionnaire included the following information: general
characteristics of hemodialysis patients (age, gender, body mass index (BMI), smoking status
and history of hypertension, diabetes mellitus, peripheral vascular diseases (PVD),
autoimmune disease, cancer and immunosuppressive therapy), hemodialysis characteristics
(catheters number, catheters type, insertion sites, duration of dialysis, duration of catheter,
catheters maneuvering and hospital stay duration) and catheter related blood stream infection
and isolated pathogens (culturing results). The catheter related blood stream infection
diagnosis was done by researchers according to blood culture on the criteria of CRBSI for
dialysis catheter 27. The age of hemodialysis patients was categorized into five groups (<40
years, 40-49 years, 50-59 years, 60-69 years and >70 years) and ranged from 18 years to 72
years. The gender of hemodialysis patients was distributed into male or female. The BMI
was regarded overweight (if BMI=25 to 29.9 Kg/m2). The smoking status of patients
grouped into current, no smoking and ex-smoking. The history of HT, DM, PVD,
autoimmune disease, cancer and immunosuppressive therapy was taken from the patients.
Information regarding catheters and dialysis duration or catheters duration and hospital stay
were collected by the researchers through the follow up of patients until their discharge. The
hemoglobin level was assessed in Laboratory of Erbil Teaching hospital. The blood culture
was investigated in Bio-Laboratory in Erbil city. The data collected were analyzed
statistically by Statistical Package of Social Sciences software version 22. Chi square and
Fishers exact tests were applied accordingly. Level of significance (p value) was regarded

statistically significant if it was 0.05 or less.

3. RESULTS

The current study included one hundred hemodilysis patients with mean age of (55.4 years)

and range of 18-72 years; 14% of patients were in age group <40 years, 14% of them were
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in age group 40-49 years, 26% of them were in age group 50-59 years, 32% of them were in
age group 60-69 years and 14% of them were in age group of 70 years and more. Male
gender patients were more than females with male to female ratio of 1.9:1. The mean body
mass of hemodilaysis patients was (23.09 Kg/m2); 28% of them were overweight. The
smoking status of patients was categorized into; current (18%), no smoking (46%) and ex-
smoking (36%). The past-medical history of hemodialysis patients included hypertension
(92%), diabetes mellitus (70%), peripheral vascular diseases (2%), autoimmune diseases
(6%), cancer (6%) and history of immunosuppressive therapy (14%). (Table 1) Mean
catheters number was (2.6), 52% of patients had two catheters and 40% of them had three
catheters, while 6% of patients had four catheters and 2% of them had five catheters. All
catheters used for hemodialysis were temporary. The insertion sites of catheters were
femoral (20%), right internal jugular (38%), right subclavian (26%) and left internal jugular
(16%). The mean dialysis duration was (3.3 months); 12% of patients had less than one
month dialysis duration, 60% 1-3 months and 28% of them had more than 3 months dialysis
duration. Mean catheter duration was (1 month); 52% of patients had catheter duration of
one month and more. Catheter maneuvering>3 days was observed for 34% of patients.
Mean hospital stay duration of hemodialysis patients was (3.7 days); 84% of them had
hospital stay duration of 3 days and more. Mean hemoglobin level of patients was (9.5
gm/dl); 91% of patients were anemic; the anemia was mild in 26.4% of them, moderate in
51.6% of them and severe in 22% of them. (Table 2). The prevalence of catheter infection
among hemodialysis patients was (44%). The common isolated pathogen was
staphylococcus Epidermis (40%), followed by; staphylococcus Aureus (24%), E. Coli
(10%), Klebsiella (10%) and Candida Sp. (6%), while pathogen was not isolated in 10% of
patients. (Table 3). No significant differences were observed between hemodialysis patients
with catheter infection and hemodialysis patients without catheter infection regarding age
(p=0.1), gender (p=0.6), smoking status (p=0.7), hypertension (p=0.7), PVD (p=0.1) and
autoimmune diseases (p=0.2). The mean BMI was significantly higher among hemodialysis
patients with catheter infection (p=0.02). There was a significant association between
diabetes mellitus and hemodialysis patients with catheter infection (p=0.002). The
hemodialysis patients with cancer and immunosuppressive therapy were significantly

associated with no catheter infection (p=0.02, p=0.01, respectively). (Table 4) There was a
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significant association between increased catheters number and catheter infection (p=0.01).

No significant differences were observed between hemodialysis patients with catheter

infection and hemodialysis patients without catheter infection regarding insertion site

(p=0.06), catheter duration (p=0.7) and hospital stay (p=0.1). A significant association was

observed between longer dialysis duration and catheter infection (p=0.02). There was a

significant association between catheter maneuvering>3 days and catheter infection

(p=0.003). The mean hemoglobin level was significantly lower among hemodialysis

patients with catheter infection (p=0.05). A significant association was observed between

severe anemia and catheter infection (p=0.02), (Table 5).

Table 1. General characteristics of hemodialysis patients (n=100).
Variable No. %
Age (year) <40 14 14.0
40-49 14 14.0
50-59 26 26.0
60-69 32 32.0
>70 14 14.0
Mean + SD 55.4 +12.9 - -
Gender Male 66 66.0
Female 34 34.0
Normal 72 72.0
BMI :
Overweight 28 28.0
Mean + SD (kg/m?) | 23.09+2.6 - -
Current 18 18.0
Smoking No smoking 46 46.0
Ex-smoking 36 36.0
Hypertension 92 92.0
Diabetes mellitus 70 70.0
PVD 2.0
Autoimmune disease 6.0
Cancer 6.0
Immunosuppressive therapy 14 14.0
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Table 2. Hemodialysis characteristics (n=100).

Variable No. %
Femoral 20 20.0
Insertion site ijgmalrntemal 28 38.0
Right Subclavian 26 26.0
Left Internal Jugular 16 16.0
Duration of dialysis (month) <1 month 12 12.0
1-3 months 60 60.0
>3 months 28 28.0
Mean + SD 3.3t24
Duration of catheter <1 month 48 48.0
(month) >1 month 52 52.0
Mean + SD 1+0.7
Catheter maneuvering>3 days 34 34.0
_ <3 16 16.0
Hospital stay (day) - o1 4.0
Mean + SD 3.7£1.3
Hemoglobin level Normal 9 9.0
Anemic 91 91.0
Mean £ SD 9.5+1.3 gm/dI

Anemia severity Mild 24 26.4
Moderate 47 51.6
Severe 20 22.0

*All catheters were temporary, SD: standard deviation
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Table 3. Catheter infection and isolated pathogens (n=100).
Variable No. %

Catheter infection

No 56 56.0
Isolated pathogens
Staph. Epidermis 40 40.0
Staph. Aureus 24 24.0
E. Coli 10 10.0
Klebsiella 10 10.0
Candida Sp. 6 6.0
No Isolated Pathogen 10 10.0
Table 4. Distribution of general characteristics according to catheter infection.
Catheter infection
Variable Yes No P
No. % No. %
Age <40 6 13.6 8 14.3
40-49 8 18.2 6 10.7
50-59 14 31.8 12 21.4 0.100
60-69 14 31.8 18 32.1
>70 2 45 12 21.4
Gender Mal 28 63.6 38 67.9
ake 0.600
Female 16 36.4 18 32.1
BMI Mean + SD (Kg/m2) 23.742.6 22.5+2.4 0.020
Smoking status Current 8 18.2 10 17.9
Non-smoker 22 50 24 42.9 0.700
Ex-smoking 14 31.8 22 39.3
Hypertension 40 90.9 52 929 | 0.700
Diabetes mellitus 38 86.4 32 57.1 0.002
PVD 2 45 0 - 0.100
Autoimmune disease 4 9.1 2 3.6 0.200
Cancer 0 - 6 10.7 0.020
Immunosuppressive therapy 2 4.5 12 214 | 0.010
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Table 5. Distribution of hemodialysis characteristics according to catheter infection.

Catheter infection

Variable Yes No P
No. % No. %
Catheters number Two catheters 20 455 32 57.1
Three 16 | 364 | 24 | 429
catheters 0.01°
Four catheters 6 13.6 0 -
Five catheters 2 45 0 -
Insertion site Femoral 12 27.3 8 14.3
Right Internal 20 455 18 321
Jugular NS
: 0.06
Right 8 |182| 18 | 321
Subclavian
Left Internal 4 9.1 12 21.4
Jugular
Duration of dialysis <1 month 8 18.2 4 7.1
1-3 months 20 455 40 71.4 | 0.02°
>3 months 16 36.4 12 21.4
Duration of catheter <1 month 22 50 26 46.4 0.7
>1 month 22 50 30 53.6 '
Catheter maneuvering>3  Yes 22 50 12 21.4 S
days 0.003
No 22 50 44 78.6
Hospital stay <3 days 10 22.7 6 10.7 0.1\
>3 days 34 77.3 50 89.3 '
Hemoglobin (Mean+ SD) (gm/dl) 9.1#1.3 9.741.3 0.05°
Anemia severity Mild 8 20 16 31.4
Moderate 18 45 29 56.9 | 0.02°
Severe 14 35 6 11.8
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4. DISCUSSION

Many challenges are facing the national health care system in many countries due to the
burden of increasing of end-stage renal disease prevalence that is related to high morbidity
and mortality rates (28). The hemodialysis is an essential step in management of thousands
of patients with end stage renal diseases. Venous catheter in hemodialysis has many
advantages; although, it is accompanied by many complications like bloodstream infection,
arthritis, endocarditis, epidural abscess which lead to higher rates of mortality (29). Present
study found that prevalence of catheter related blood stream infection among hemodialysis
patients in Erbil city was (44%). This prevalence is higher than prevalence of hemodialysis
catheter related blood stream infection of (25%) reported by Jaudah and Musa cross
sectional study in Irag (30) on 80 patients with hemodialysis. Our study prevalence of
(44%) for catheter related blood stream infection is also higher than results of Sahli et al.
(31) study in Algeria which found that (20.3%) of hemodialysis patients had catheter related
infection. Additionally, our study finding is higher than results of Martin et al. (16) study in
Australia which reported that 17% of hemodialysis patients had catheter related blood
stream infection. This high prevalence of catheter related blood stream infection in our
center might be attributed to many reasons such as poor health infrastructure, low hygiene
culture of community and factors related to methodology and sample size. However, our
study prevalence of catheter related blood stream infection is lower than prevalence of
(58.6%) reported by Al-Hchaim et al. (26) study in Iraq and prevalence of (64%) reported
by Alirezaei et al. (32) study in Iran. A study conducted in USA revealed that hemodialysis
bloodstream infection rates differ in regard to vascular access sites with prevalence of
(0.5%) for arteriovenous fistula, prevalence of (0.9%) for arteriovenous graft, prevalence of
(4.2%) for long duration central venous catheter and prevalence of (27.1%) for short
duration central venous catheter in one month (33). Indeed, multi-centers international
surveys on seven thousands hemodialysis patients showed that catheter-related
complications in general are detected commonly within the first three to six months
following insertion of the catheter (34, 35). In current study, the common isolated pathogen
was staphylococcus Epidermis (40%), followed by; staphylococcus Aureus (24%), E. Coli
(10%), Klebsiella (10%) and Candida Sp. (6%). These findings are close to results of
Farrington and Allon study in USA (36) reported than main microorganism detected by
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culturing of catheter related blood stream infection for hemodialysis patients was
staphylococcus Epidermis followed by staphylococcus Aureus. Inconsistently, Altaee et al.
(24) study in lraq reported the staphylococcus Aureus as the main isolated pathogen
responsible for catheter related infection among hemodialysis patients. It was shown that
gram positive and coagulase negative staphylococci are responsible for 40-80% of catheters
related blood stream infections (37), while the gram negative pathogens responsible for 20-
40% on infections and polymicrobial and fungal pathogens represented 10-25% (38). In
present study, mean BMI was significantly higher among hemodialysis patients with
catheter infection (p=0.02). This finding is similar to reports of Soi et al. (39) study in USA
which documented that obesity play a major role in increasing incidence of catheter related
blood stream infection in hemodialysis. Our study showed a significant association between
diabetes mellitus and hemodialysis patients with catheter infection (p=0.002). This finding
coincides with results of Sahli et al. 31 study in Algeria which reported the diabetes mellitus
as common risk factor for catheter related blood stream infection. It was shown that elderly
age, obesity, diabetes mellitus and poor vasculature are the main reasons for higher rates of
emergency hemodialysis (40). Current study found that cancer and immunosuppressive
therapy were significantly protective factors for catheter related infection. This finding
might be attributed to fact that those patients received excessive care for catheters by health
care staff than other patients. In current study, there was a significant association between
increased catheters number and catheter related infection (p=0.01). Similarly, Shahar et al.
(41) study in Malaysia reported that multiple uses of catheters in hemodialysis increases the
chance of catheter related blood stream infection. Our study also showed a significant
association between longer dialysis duration and catheter infection (p=0.02). This finding is
consistent with results of Ali et al. (25) study in Irag which revealed that longer duration of
hemodialysis is accompanied with high rates of catheter related infection. Our study found a
significant association between catheter maneuvering>3 days and catheter related blood
stream infection (p=0.003). This finding coincides with results of Knezevi¢ et al. (42) study
in Serbia which found that low hemoglobin level and catheters maneuvering are the main
risk factors for catheter related blood stream infection. In present study, there was a
significant association between anemia especially severe form and catheter related infection.

Roberts et al. (43) study in USA documented that anemia is prevalent among chronic renal
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diseases patients on hemodialysis and is related to high catheter related blood stream

infection rates.

5. CONCLUSIONS

The prevalence of catheter related blood stream infection among hemodialysis patients in
Erbil city is high. The main microorganism for catheter related infection is staphylococcus
Epidermis. Risk factors for catheter related blood stream infection were obesity, diabetes
mellitus, increased number of catheters, long duration of hemodialysis, catheters
maneuvering and severe anemia. This study recommended improvement of hygienic status
of Erbil hospitals, an appropriate selection of insertion site, better antiseptics, health and
hygiene patients education, infection surveillance and specific care and monitoring of
catheter
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