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Abstract 

Background: One of the most prevalent, fatal, and 

expensive complications of central venous 

catheterization is catheter - related blood stream 

infection (CRBSI).  S. aureus is the most frequent cause 

of CRBSI globally, but candidemia is also a significant 

hemodialysis complication. 

Objective: To identify the prevalence of candidemia and 

examine the clinical characteristics and prognosis of 

hemodialysis patients in tertiary care facilities. 

Methodology: The study includes all patients who were 

diagnosed with CRBSI in our facility between October 

2020 and December 2022. Patients with confirmed 

candidemia received susceptible antibiotic treatment in 

accordance with the culture sensitivity report for a 

minimum of two weeks before the results of a repeat 

culture were negative. Guidewire catheter exchange or 

catheter removal with delayed replacement was done 

depending on the clinical condition and outcome, along 

with antibiotics if necessary. 

Results: Most of the CRSBIs had IJV site of insertion. 

Variconazole, Caspofungin, and Amphotericin were the 

most sensitive anti-fungal. 

Conclusion: CRBSIs caused due to candida spp proved 

to have a very good survival rate. Early administration of 
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anti fungals may prove to be beneficial in treating 

candidal CRBSIs. 

Keywords: Candidemia, Hemodialysis, Catheter related 

blood stream infection, Antifungal Sensitivity. 

Introduction 

Infections are the second-leading cause of morbidity and 

mortality in the hemodialysis population, after only 

cardio vascular disease in importance. Al though 

candidemia is a serious side effect of renal failure and 

hemodialysis, staphylococcal septicemia is the most 

frequent cause of bloodstream infections in this 

population (1). Renal failure was linked to a relative risk 

of 4.2 for developing candidemia in critically ill patients. 

Candida species are the fourth most frequent cause of 

blood stream infections in all hospitalized patients in the 

US (2). According to one study, almost one-third of 

cases of candidemia had a community onset (3). 

According to estimates, there are between 2.1 and 6.9 

instances of Candida bloodstream infection (candidemia) 

in critically ill intensive care unit (ICU) patients per 

1000 ICU admissions (4–6), with a high crude death rate 

of 43-61% (4–7) 

Blood stream infections are dangerous and have a high 

fatality rate. Catheter-related infections are a major 

contributor to blood stream infections. The most com 

mon type of no socomial infection is catheter-related 

blood stream infections (CRBSIs), which are primarily 

caused by Gram-positive bacteria such Staphylococcus 

aureus and Staphylo coccus epidermidis. These Organic 

SMS can attach to biomaterials and create biofilms, 

which is generally thought to be a crucial step in the 

pathogenesis of CRBSI. Removal of the catheter and 

quick delivery of the proper antimicrobial medicines are 

acknowledged as crucial treatment procedures. (8) 

 

CRBSIs brought on by catheter-related candidemia, are 

more dangerous and necessitates longer treatment times. 

(9) Despite the fact that catheter-related candidemia 

benefits from prompt and effective antifungal treatment, 

this treatment is often started later than necessary, which 

contributes to the infection's poor prognosis. (10) To 

improve results, empiric antifungal medication must be 

started right away. According to several research, 

patients who have sepsis and any of the following risk 

factors should receive empiric antifungal medication for 

suspected catheter-related candidemia: total parenteral 

nutrition, extended use of broad-spectrum antibiotics, 

Haematological malignancy, receipt of bone marrow or 

solid organ transplant, femoral catheterization, and 

colonisation by Candida spp. at multiple sites. However, 

such trials were conducted in constrained settings, such 

as a single intensive care unit or cancer Centre. (11,12) 

More research is required to identify appropriate markers 

for starting empiric antifungal therapy for CRBSI. 

In the current investigation, we looked into the clinical 

characteristics of catheter-related candidemia in an effort 

to find novel and specific traits that would help doctors 

distinguish between CRBSIs caused by non-Candida 

spp. and catheter-related candidemia at disease onset. 

Methodology 

The current study population was made up of all patients 

who had catheter-related candidemia or bacteraemia 

from an organism other than Candida spp. while they 

were being treated at the Bharati Vidyapeth deemed to 

be university and medical college, Maharashtra, India, a 

teaching hospital with 1,200 beds, between October 

2020 and December 2022. The study was approved by 

the ethical committee of University of Bharati. Accor 

ding to the new guidelines published in 2018 by the 

Spanish Society of Infectious Diseases and Clinical 
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Microbiology (SEIMC) and the Spanish Society of 

Intensive and Critical Care Medicine and Coronary 

Units (SEMICYUC), after obtaining the necessary 

cultures, empiric antibiotic therapy should be started if 

CRBSI is suspected. Catheter removal and echo cardio 

graphy are essential in cases of candida spp. After the 

first negative blood culture, an antifungal is administered 

for 14 days.(8) 

The features of catheter-related candidemia and non-

Candida CRBSIs were compared in the current study. 

CRBSI was described in accordance with stated 

standards. (8) A patient was deemed to have a CRBSI if 

at least one blood culture and one catheter culture 

revealed the presence of microorganisms and the patient 

showed signs and symptoms of infection, such as fever, 

chills, confusion, hypotension, and respiratory failure, 

but no other specific signs of infection. (1) Elevated 

serum C-reactive protein (> 0.3 mg/dL) and a high white 

blood cell count (>12,000/mm3) in peripheral blood 

were helpful adjuncts to the infection diagnosis. The 

initial positive blood culture sample served as the marker 

for the beginning of CRBSI. New instances of CRBSI 

were those that manifested > 30 days after the original 

event. 

Blood specimens were inoculated into BACTEC™ 

blood culture bottles (Becton, Dickinson and Company, 

Franklin Lakes, NJ, USA), and the blood cultures were 

analysed using the BACTEC™ FX system (Becton, 

Dickinson and Company, Franklin Lakes, NJ, USA). 

Yeast-like organisms were identified using the ATB 

Expression TM system and Analytical Profile Index 

identification system (bio Merieux, Lyon, France), 

whereas bacteria were identified using the Walk Away 

System (Siemens, Munich, Germany). Fluconazole, 

variconazole, micafungin, and amphotericin B were the 

antifungals that were evaluated for sensitivity. Minimum 

inhibitory doses of antibacterial drugs were obtained 

using antimicrobial susceptibility assays utilising broth 

microdilution procedures, according to the criteria 

published by the Clinical Laboratory Standards Institute. 

Adequate treatment was defined as the administration of 

adequate antibacterial drugs. (13,14) 

Age, gender, sickness severity at disease beginning, 

underlying conditions (such as Diabetes Mellitus, Hyper 

tension, Hypo thyroidism, IHD, Chronic Kidney 

Disease, and prior antibiotic use), deaths as a result of 

bloodstream infections, and previously established risk 

variables (e.g., increased use of broad-spectrum anti 

biotics, femoral catheterisation, and colonisation due to 

Candida spp. at multiple sites, recurrent CRBSI) were 

identified in the clinical parameters of the patients  

Broad-spectrum antibiotics included beta-lactam/beta-

lactamase inhibitor combinations, carbapenems, third- 

and fourth-generation cephalosporins, and quinolones. 

The treating physician, intensivists and nephrologist 

determined the best course of antifungal treatment. Most 

patients underwent an antifungal treatment regimen 

lasting two weeks. Each nephrologist chose the catheter 

management strategy (guidewire exchange or removal 

with delayed implantation of a new catheter) based on 

his or her personal experience.(15) 

A prolonged course of broad-spectrum antibiotics was 

classified as one lasting more than 14 days. The term 

"CRBSI-attributable mortality" refers to fatalities that 

were thought to be brought on by CRBSI within 30 days 

of the commencement of the illness. 

Unless otherwise stated, the results of this study are 

presented as mean standard deviation. For continuous 

variables, Student's t-test or Mann-Whitney U test was 

used in univariate analysis. When necessary, Fisher's 
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exact test was performed to compare proportions. 

Logistic regression analysis was used to do the 

multivariate analysis. A p-value of 0.05 or less was 

regarded as statistically significant for all two-sided p-

values. Stat Flex version 6.0 was used to perform the 

statistical analysis (Artec Co Ltd, Osaka, Japan). 

Result  

Table 1: Demographic and clinical characteristics 

 CRI due to non-Candida spp CRI due to Candida spp P value 

Age 

<30 

31-50 

>50 

 

6 (7.5) 

21 (26.3) 

53 (66.3) 

 

1 (5.3) 

4 (21.1) 

14 (73.7) 

 

0.81 

Non-significant 

Gender  

Male 

Female  

 

32 (40) 

48 (60) 

 

15 (78.9) 

4 (21.1) 

 

0.123 

Underlying conditions 

CKD 

AKI 

Diabetes 

Hypertension 

Hypothyroid 

IHD 

 

73 (91.3) 

7 (8.8) 

49 (61.3) 

68 (65) 

8 (10) 

13 (16.3) 

 

16 (84.2) 

3 (15.8) 

14 (73.7) 

15 (78.9) 

4 (21.1) 

4 (21.1) 

 

0.360 

0.385 

0.311 

0.531 

0.212 

0.618 

HB category  

<6 

6-10 

>10 

 

3 (3.8) 

75 (93.8) 

2 (2.5) 

 

1 (5.3) 

13 (68.4) 

5 (26.3) 

 

0.002 

Significant 

Emergency 61 (76.3) 10 (52.6) 0.04 

Elective  19 (23.8) 9 (47.4) 0.04 

Temporary  60 (75)  10 (52.6) 0.054 

Permacath 20 (25) 9 (47.4) 0.054 

Site of cathether 

Femoral  

IJV 

 

9 (11.3) 

71 (88.8) 

 

2 (10.5) 

17 (89.5) 

 

0.928 

No. of lumen (Triple) 80 (100) 19 (100)  

Site of cathether 

Lt femoral 

 

3 (3.8) 

 

 

 

 



 Dr. Prachee Makashir, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
©2023, IJMACR 

 
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

P
ag

e4
5

3
 

  

Lt IJV 

Lt Permacath 

Permacath 

Rt femoral 

Rt IJV 

Rt Permacath 

12 (15) 

2 (2.5) 

3 (3.8) 

6 (7.5) 

46 (57.5) 

8 (10) 

3 (15.8) 

1 (5.3) 

1 (5.3) 

2 (10.5) 

8 (42.1) 

4 (21.1) 

0.298 

Fever 70 (87.5) 19 (100) 0.033 

Shock 12 (15) 3 (15.8) 0.932 

Inotropic support 10 (12.5) 3 (15.8) 0.708 

Local catheter site infection 34 (42.5) 7 (36.8) 0.653 

Outcome 

Survived  

Death  

 

75 (93.8) 

5 (6.3) 

 

19 (100) 

0.318 

Most of the CRBSIs in both the groups belonged 

to individuals in the age group of over 50 years. A 

female predominance was seen in the non-candida 

group while a male predominance was noted in 

the candida group. CKD, hypertension and 

diabetes were the three most common underlying 

comorbidities in both the groups. More of 

emergency surgeries were observed in both the 

groups. The right Internal jugular vein was the 

most frequent site of catheter insertion in both the 

groups (57.5% in non-candida group vs 42.1% in 

candida group). 

Inotropic support was needed in both the groups 

Fever and shock was seen in 87.5% and 15% 

cases of non-candida spp and 100% and 15.8% of 

the candida spp. Local catheter site infection was 

more in the non-candidal group (42.5%) as 

opposed to candidal group (36.8%). An overall 

mortality of 6.3% was noted in the non-candidal 

group versus 0% in the candidal group. 

 

Table 2: Mean values of some parameters in both 

the groups 

 CRI due to 

non- 

Candida 

spp 

CRI due to 

Candida 

spp 

P 

value 

Albumin 2.97 ± 0.09 2.94 ± 0.25 0.307 

Procalcitonin 30.27 ± 

35.56 

19.58 ± 

30.13 

0.068 

Duration of 

infection (days)  

14.51 ± 

0.50  

14.82 ± 

0.37 

0.233 

No of dialysis 

sessions/week 

2.76 ± 0.60  3.05 ± 1.39 0.019 

No of CRSBIs  1.35 ± 0.67  1.26 ± 0.65 0.427 

The mean albumin levels in non-candidal group and 

candidal group was 2.97 ± 0.09 and 2.94 ± 0.25 

respectively while the mean Procalcitonin levels in the 

non-candidal group (30.27 ± 35.56) was higher than that 

in the candida group (19.58 ± 30.13). The duration of 

infection as well as number of CRSBIs in both the 

groups were almost similar. More dialysis sessions were 
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needed in the candida group (3.05 ± 1.39) as opposed to 

the non-candida group (2.76 ± 0.60). 

Table 3: Candida spp infections 

Fungal Species  Number  

Candida Parapsilosis 13 

Candida Albicans 02 

Candida Guilliermondii 01 

Candida Tropicalis 01 

Candida Glabrata 02 

Table 4: Antifungal medications prescribed to candida 

spp infections 

Antifungal 

medication 

Resistant (%) Sensitive (%) 

Fluconazole  5.3 12 

Variconazole  68.4 

Caspofungin 5.3 68.4 

Micafungin  7.37 

Amphotericin  5.3 68.4 

Various subspecies of candida were checked such as C. 

glabrata, C. parapsilosis, C. tropicalis and C. krusei. It 

was observed that candida infections showed a 

sensitivity of 12%, 68.4%, 68.4%, 7.37% and 68.4% 

respectively to Fluconazole, Voriconazole, Caspofungin, 

Micafungin and Amphotericin. 5.3% each were resistant 

to Fluconazole, Caspofungin and Amphotericin.  

Discussion 

Hemodialysis damages anatomical barriers, which 

makes patients more susceptible to candidemia. The use 

of catheter-based dialysis is typically, though not 

always, a temporary solution. Catheters can be used for 

ongoing hemodialysis access or for prolonged periods of 

time until a different access has developed. In this study, 

IJV catheters were used for dialyzing 89.5% of 

hemodialysis patients with candidemia and 88.8% of 

noncandidemic hemodialysis patients. Catheter-based 

dialysis is more common in patients who are in-patients 

and may be a sign of a more serious underlying illness, 

but it also increases the risk of infection because intra 

vascular devices are independently linked to candidemia 

regardless of renal function (16–18).Majority of the 

participants in both the groups were above 50 years of 

age. In the present study, a female predominance was 

seen in the non-candida spp group while a male 

predominance was seen in the candida spp group.  

Similar male predilection was also seen in a study by 

Yoshino et al. (19) 

Diabetes, kidney engraftment failure and previous 

bacteremia were amongst the most common underlying 

factors contributing to CRSBIs. (20) Ohki et al 

(21)observed that the three most prevalent comorbidities 

in their study were (21%) were auto immune disease, 

diabetes mellitus, and liver disease. Blood stream 

infections are more likely to occur in patients who have 

renal failure, and candidemia is a known risk factor for 

hemodialysis patients.  Dysfunctional phagocytes are 

related to renal failure. A previously healthy monocyte's 

ability to phagocytose Candida albicans is inhibited by 

uremic plasma, and mono nuclear cells from uremic 

patients have lower receptivity to Candida antigens. 

Patients who receive hemodialysis are more likely to 

develop candidemia because it com promises anatomical 

barriers during Angio access and may cause immuno 

logical dysfunction by triggering monocyte apoptosis, 

which inhibits the growth of Candida. As a result, a 

number of factors, such as co-morbid illnesses like 

diabetes mellitus, widespread exposure to antibacterial 

drugs, underlying renal impairment, and the dialysis 

procedure, contribute to the high risk of candidemia in 

this population.(1) 
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The IJV site of cathether insertion saw the most candidal 

as well as non-candidal infections. Fever and shock were 

the accompanying symptoms seen. Inotropic support 

was required in 12.5 % and 15.8% cases on non candidal 

infections and candida infections respectively. 

Candidemia has been linked to 30–60% crude mortality 

rates. (22,23)A mortality of 6.3% was seen in the non-

candidal group while no deaths were noted in the 

candidal infection group. It was observed that the 

empirical therapy helped in the reduction of mortality 

rate. The duration of use of catheter was almost similar 

in both the groups with 14.51 ± 0.50 and 14.82 ± 0.37 

days respectively in non candidal and candida infections. 

A clinical feature of catheter-related candidemia is 

thought to be a longer duration of catheter use. This is 

due to the fact that Candida infections are typically 

linked to the development of biofilms on the surface of 

biological and inert surfaces (24), and prolonged catheter 

use would increase the likelihood of the yeast develop 

ping a biofilm. It's probable that Candida spp. take 

longer than bacteria to produce biofilms, despite the fact 

that several features of Candida biofilm production are 

still unclear. 

Procalcitonin was higher in the non-candidal infection 

group as opposed to the candidal group. Similar results 

were obtained in other studies wherein patients with 

candidemia had lower Procalcitonin serum levels than 

those with bacteremia. (25,26) Lipo poly saccharides 

and cytokines, which are expressed in pro-inflammatory 

circumstances, encourage Procalcitonin synthesis. 

Procalcitonin levels can rise in various non-bacterial in 

flammatory diseases, however bacterial infections often 

have greater procalcitonin serum concentrations. 

Immune cell depletion, poor in flammatory response, 

and decreased production of positive co-stimulatory 

molecules were all observed in patients with invasive 

candidiasis contributing to lowered procalcitonin levels. 

(27) Various antifungals are used in treatment of candida 

CRSBIs such as fluconazole, variconazole, caspofungin, 

micafungin and amphotericin.(28) In the current study 

Variconazole, Caspofungin, and Amphotericin were the 

most sensitive (68.4% each). Similar results were 

obtained in a study by Chong ham et al (29), 

variconazole (86%) was the most sensitive antifungal 

agent while ketoconazole (56%) was the least sensitive. 

Amphotericin B showed a sensitivity of 81% and 

resistance of 8%. If azole resistance is suspected, 

echinocandins (micafungin, caspofungin, and 

anidulafungin) are preferable treatments for suspected 

candidemia (prior azole use or prevalent nonalbicans 

candida such as C. glabrata or C. krusei). If not, 

intravenous fluconazole would be adequate 

Conclusion 

The gold standard treatment for Candida CRBSI, which 

poses a serious risk to hemodialysis patients is catheter 

removal followed by antifungal therapy, although 

prophy lactic catheter locks and treatments that leave 

catheters in place appear to be gaining ground. 

Therefore, we advise starting empiric antifungal 

medications in patients who are non-responsive to 

antibacterial drugs.  
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