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CRBSI Microbiological isolates
Table 3. Microbiological Characteristics of Catheter-Related Bloodstream Infections
	Culture Parameters
	n (%)

	Monomicrobial
	187 (94.92)

	Polymicrobial
	10 (5.08)

	Total Organisms Isolated 
	200

	Total multidrug-resistant organisms isolated
	89 (44.5)

	Gram-Positive Bacteria (n = 96) 

	Coagulase-negative Staphylococcus spp.
	

	- Methicillin-resistant Staphylococcus epidermidis
	34 (17)

	- Staphylococcus hominis
	16 (8)

	- Staphylococcus hemolyticus
	13 (6.5)

	- Methicillin Susceptible Staphylococcus epidermidis
	5 (2.5)

	- Staphylococcus lugdunensis
	1 (0.5)

	Methicillin Susceptible Staphylococcus aureus
	16 (8)

	Methicillin-Resistant Staphylococcus aureus
	10 (5)

	Streptococcus pyogenes
	1 (0.5)

	Gram Negative Bacteria (n=104) 

	Burkholderia cepacia complex
	26 (13)

	Enterobacter
	

	- Klebsiella pneumoniae
	12 (6)

	- Escherichia coli
	11 (5.5)

	· Serratia marcescens
	1 (0.5)

	· Enterobacter cloacae
	1 (0.5)

	· Providencia stuartii
	1 (0.5)

	Acinetobacter spp.
	

	· Acinetobacter baumanii
	18 (9)

	· Acinetobacter lwolffi
	3 (1.5)

	· Acinetobacter junii
	1 (0.5)

	Pseudomonas spp.

	· Pseudomonas aeruginosa 
	7 (3.5)

	· Pseudomonas stutzeri
	1 (0.5)

	Stenotrophomonas maltophilia
	5 (2.5)

	Achromobacter spp.
	5 (2.5)

	Elizabethkingia spp.
	3 (1.5)

	Ralstonia spp.
	3 (1.5)

	Enterococcus faecium
	3 (1.5)

	Eikinella spp
	2 (1)

	Chrysobacterium spp.
	1 (0.5)

	Fungi (n=4)                                                                                                    

	Candida spp
	4 (2)


Table 3 presents the microbiological profiles of the isolates in the study. A total of two hundred organisms were isolated, with the majority of infections being monomicrobial (n = 187, 94.92 %). The most common organisms causing CRBSI were gram-negative bacteria (n = 104, 52 %) with B. cepacia complex (n = 26, 13 %), Enterobacter spp (n = 26, 13 %), and Acinetobacter (n = 22, 11 %) comprising the most common isolates. Among gram-positive organisms, Coagulase-negative staphylococci (CONS) (n = 69, 34.5 %) and Staphylococcus aureus (n = 26, 13 %) predominated. Fungal species were also noted, comprising around 2% of the total isolates. 
CRBSI Antimicrobial Susceptibility Patterns
Table 4. Initial antibiotics and frequency
	Antibiotic Usage
	n (%)

	Vancomycin
	70 (33.02)

	Meropenem
	43 (20.28)

	Piperacillin-Tazobactam
	24 (11.32)

	Polymixins
	19 (8.96)

	Oxacillin
	11 (5.19)

	Ceftazidime
	8 (3.77)

	Levofloxacin
	7 (3.30)

	Trimethoprim-sulfamethoxazole
	5 (2.36)

	Ceftriaxone
	4 (1.89)

	Ciprofloxacin
	4 (1.89)

	Cefazolin
	4 (1.89)

	Others
	13 (6.13)



Table 4 illustrates the different antibiotics utilized in our institution during the study period and their frequency. Vancomycin (n = 70, 33.02 %), meropenem (n = 43, 20.28 %), and piperacillin-tazobactam (n = 24, 11.32 %) were the most common options for initial, empiric therapy.
Table 5. Antibiotic susceptibility profile of Gram-positive organisms
	
	Coagulase negative Staphylococcus spp
	Staphylococcus aureus
	Group A 
Streptococcus
	Total
n = 96 (%)

	
	MRSE
n = 34 (%)
	SHO
n = 16 (%)
	SHL
n = 13 (%)
	MSSE
n = 5 (%)
	SLU
n = 1
	MSSA
n = 16 (%)
	MRSA
n = 10 (%)
	SPY 
n =1 (%)
	

	VA
	34 (100)
	16 (100)
	13 (100)
	5 (100)
	1 (100)
	16 (100)
	10 (100)
	1 (100)
	96 (100)

	OX
	-
	3 (18.75)
	1 (7.69)
	4 (80)
	1 (100)
	15 (93.75)
	-
	-
	24 (47.06) 1

	SXT
	24 (70.59)
	9 (56.25)
	5 (38.46)
	4 (80)
	1 (100)
	14 (87.5)
	8 (80)
	-
	65 (68.42) 2

	LVX
	29 (85.29)
	14 (87.5)
	2 (15.38)
	4 (80)
	1 (100)
	16 (100)
	10 (100)
	-
	76 (80) 2

	CIP
	29 (85.29)
	14 (87.5)
	1 (7.69)
	4 (80)
	1 (100)
	16 (100)
	8 (80)
	-
	73 (76.84) 2

	LZD
	33 (97.06)
	16 (100)
	13 (100)
	5 (100)
	1 (100)
	16 (100)
	10 (100)
	1 (100)
	95 (98.96)

	G
	29 (85.29)
	15 (93.75)
	2 (15.38)
	4 (80)
	-
	16 (100)
	10 (100)
	-
	76 (80.85) 3

	MXF
	28 (82.35)
	10 (62.5)
	3 (23.08)
	4 (80)
	1 (100)
	11 (68.75)
	7 (70)
	-
	64 (67.37) 2

	E
	12 (35.29)
	2 (12.5)
	1 (7.69)
	1 (20)
	1 (100)
	15 (93.75)
	8 (80)
	-
	40 (42.11) 2

	TE
	29 (85.29)
	12 (75)
	12 (92.3)
	5 (100)
	-
	16 (100)
	8 (80)
	1 (100)
	83 (87.37) 2

	CD
	29 (85.29)
	14 (87.5)
	2 (15.38)
	4 (80)
	1 (100)
	16 (100)
	10 (100)
	1 (100)
	77 (80.21)

	CRO
	-
	-
	-
	-
	-
	-
	-
	1 (100)
	1 (100) 4

	FEP
	-
	-
	-
	-
	-
	-
	-
	1 (100)
	1 (100) 4

	PEN
	-
	-
	-
	-
	1 (100)
	-
	-
	1 (100)
	1 (100) 5

	AMP
	-
	-
	-
	-
	-
	-
	-
	1 (100)
	1 (100) 4

	MDR 
	12 (35.29)
	12 (75)
	10 (76.92)
	1 (20)
	0
	1 (6.25)
	2 (20)
	0
	38 (39.58)


Abbreviations: MRSE, methicillin resistant Staphylococcus epidermidis; SHO, Staphylococcus hominis; SHL, Staphylococcus hemolyticus; MSSE, methicillin susceptible Staphylococcus epidermidis; SLU, Staphylococcus lugdunensis; MSSA, methicillin susceptible Staphylococcus aureus; MRSA, methicillin resistant Staphylococcus aureus; SPY, Streptococcus pyogenes; VA, vancomycin; OX, oxacillin, SXT, Trimethoprim/Sulfamethoxazole; LVX, Levofloxacin; CIP, ciprofloxacin; LZD, linezolid; G, gentamicin; MXF, moxifloxacin; E, erythromycin; TE, tetracycline; CD, clindamycin; CRO, ceftriaxone; FEP, cefepime; PEN, penicillin G; AMP, ampicillin; MDR, multidrug resistant organism
Note: 1 Calculated in relation to 51 isolates, 2 Calculated in relation to 95 isolates, 3 Calculated in relation to 94 isolates, 4 Calculated In relation to 1 isolate, 5 Calculated in relation to 2 isolates.

Table 5 demonstrates the antibiotic susceptibility profiles for gram-positive organisms. Most isolates were found to be susceptible to vancomycin (n = 96, 100%), linezolid (n = 95, 98.6%), and tetracycline (n = 87, 87.37%) while being least susceptible to erythromycin (n = 40, 42.11%) and oxacillin (n = 24, 47.06%). Multidrug-resistant organisms comprised 39.58% (n = 38) of gram-positive isolates, mostly documented among CONS species (n = 35, 92.11%), with S. hemolyticus (n = 10, 76.92%) and S. hominis (n = 12, 75%) having the highest proportion of MDRO organisms. 
Antibiotic susceptibility profiles of gram-negative organisms are shown in Table 6. Among antibiotics that were tested with at least 50 isolates, gram-negative organisms were found to be most susceptible to meropenem (n = 72, 75.79%), imipenem (n = 48, 71.64%), colistin (n = 47, 71.21%) and minocycline (n = 38, 70.37%) and poorly susceptiblility to gentamicin (n = 32, 47.06%), levofloxacin (n = 40, 45.98%) and piperacillin-tazobactam (n = 36, 55.38%). MDROs comprised almost half (n = 51, 49.04%) of the isolates, the majority of which were Acinetobacter spp. MDROs (n = 15, 29.41%). Lastly, all fungal isolates were pan-susceptible to all antifungal agents (Table 7).

Table 6. Antibiotic susceptibility profile of gram-negative organisms
	
	BCE
n = 26
	Acinetobacter spp
	Enterobacter spp
	Pseudomonas spp
	ACH
n = 5
	SMA 
n = 5
	ELK 
 n = 3
	RLS
n = 3
	EFM 
n =3
	EIK 
n = 2
	CHR 
n = 1
	Total 
n = 104

	
	
	ABA
n = 18
	ALW
n = 3
	AJU 
n = 1
	KPN
n = 12
	ECO
n = 11
	SER 
n = 1
	ECL 
n = 1
	PRO 
n = 1
	PAE
n = 7
	PST 
n = 1
	
	
	
	
	
	
	
	

	[bookmark: _Hlk96617383]MEM
	26 (100)
	5 (27.78)
	[bookmark: _GoBack]1 (33.33)
	-
	12 (100)
	11 (100)
	1 (100)
	1 (100)
	1 (100)
	7 (100)
	1 (100)
	3 (60)
	-
	0
	3 (100)
	-
	0
	0
	72 (75.79) 1

	TZP
	-
	4 (22.22)
	-
	-
	9 (75)
	10 (90.91)
	-
	1 (100)
	1 (100)
	5 (71.43)
	1 (100)
	2 (40)
	-
	0
	3 (100)
	-
	0
	0
	36 (55.38) 2

	COL
	-
	18 (100)
	1 (33.33)
	1 (100)
	10 (83.33)
	10 (90.91)
	-
	-
	-
	3 (42.86)
	1 (100)
	3 (60)
	-
	0
	0
	-
	0
	-
	47 (71.21) 3

	CAZ
	26 (100)
	4 (22.22)
	1 (33.33)
	-
	7 (58.33)
	10 (90.91)
	-
	-
	1 (100)
	7 (100)
	1 (100)
	3 (60)
	-
	0
	0
	-
	0
	0
	60 (64.52) 4

	SXT
	16 (61.54)
	5 (27.78)
	1 (33.33)
	-
	7 (58.33)
	5 (45.45)
	1 (100)
	1 (100)
	-
	-
	1 (100)
	5 (100)
	5 (100)
	-
	3 (100)
	-
	2 (100)
	1 (100)
	53 (59.55) 5

	MI
	15 (57.69)
	14 (77.78)
	2 (66.67)
	1 (100)
	-
	-
	-
	1 (100)
	-
	-
	-
	-
	5 (100)
	-
	-
	-
	-
	-
	38 (70.37) 6

	CZ
	-
	-
	-
	-
	7 (58.33)
	8 (72.72)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	15 (65.22) 7

	SAM
	-
	6 (33.33)
	3 (100)
	1 (100)
	3 (25)
	9 (81.82)
	-
	1 (100)
	1 (100)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	24 (51.06) 8

	AMC
	-
	-
	-
	-
	7 (58.33)
	7 (63.64)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	14 (60.87) 7

	CXM
	-
	-
	-
	--
	6 (50)
	9 (81.82)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0
	15 (62.5) 9

	FOX
	-
	-
	-
	-
	9 (75)
	9 (81.82)
	-
	-
	1 (100)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	19 (79.16) 9

	CRO
	-
	-
	2 (66.67)
	-
	7 (58.33)
	9 (81.82)
	1 (100)
	1 (100)
	-
	-
	1 (100)
	-
	-
	0
	3 (100)
	-
	2
	0
	26 (68.42) 10

	FEP
	-
	5 (27.78)
	1 (33.33)
	
	8 (66.67)
	10 (90.91)
	1 (100)
	1 (100)
	-
	7 (100)
	1 (100)
	5 (100)
	
	0
	3 (100)
	-
	2
	0
	44 (64.71) 11

	ETP
	-
	-
	-
	-
	12 (100)
	11 (100)
	1 (100)
	1 (100)
	-
	-
	-
	-
	-
	3 (100)
	-
	-
	-
	-
	28 (100) 12

	IPM
	-
	5 (27.78)
	3 (100)
	-
	12 (100)
	10 (90.91)
	-
	1 (100)
	-
	7 (100)
	1 (100)
	5 (100)
	-
	0
	3 (100)
	-
	1 (50)
	0
	48 (71.64) 13

	AN
	-
	0
	1 (33.33)
	-
	12 (100)
	11 (100)
	1 (100)
	1 (100)
	-
	7 (100)
	1 (100)
	5 (100)
	-
	0
	0
	-
	2
	0
	41 (60.29) 11

	LVX
	7 (26.92)
	3 (16.67)
	1 (33.33)
	-
	12 (100)
	5 (45.45)
	-
	1 (100)
	1 (100)
	5 (71.43)
	-
	-
	5 (100)
	-
	-
	0
	-
	-
	40 (45.98) 14

	CIP
	-
	4 (22.22)
	1 (33.33)
	-
	11 (91.67)
	4 (36.36)
	1 (100)
	1 (100)
	1 (100)
	7 (100)
	1 (100)
	5 (100)
	-
	-
	3 (100)
	0
	2 (100)
	0
	41 (59.42) 15

	G
	-
	5 (27.78)
	1 (33.33)
	-
	7 (58.33)
	7 (63.64)
	1 (100)
	1 (100)
	--
	5 (71.43)
	1 (100)
	3 (60)
	-
	0
	0
	-
	1 (50)
	0
	32 (47.06) 11

	G120
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2 (66.67)
	-
	-
	2 (66.67) 16

	MXF
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0
	-
	-
	0

	LZD
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	3 (100)
	-
	-
	3 (100) 16

	VA
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	-
	1 (33.33)
	-
	-
	1 (33.33) 16

	AMP
	-
	-
	-
	-
	-
	-
	-
	-
	1 (100)
	-
	-
	-
	-
	-
	-
	0
	-
	-
	1 (25) 17

	PEN 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0
	-
	-
	0

	S300
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0
	-
	-
	0

	TE
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0
	-
	-
	0

	MDR
	10 (38.46)
	14 (77.78)
	1 (33.33)
	0
	6 (50)
	5 (45.45)
	0
	0
	0
	2 (28.57)
	0
	2 (40)
	0
	3 (100)
	3 (100)
	2 (66.67)
	2 (100)
	1 (100)
	51 (49.04)


Abbreviations: BCE, B. cepacia complex; ABA, Acinetobacter baumanii; ALW, Acinetobacter lwolfii; AJU, Acinetobacter junii; KPN, Klebsiella pneumoniae; ECO, Escherichia coli; SER, Serratia marcescens; ECL, Enterobacter cloacae; PRO, Providencia stuartii; PAE, Pseudomonas aeruginosa; PST, Pseudomonas stutzeri; ACH, Achromobacter spp; SMA, Stenotrophomonas maltophilia; ELK, Elizabethkingia spp; RLS, Ralstonia spp.; EFM, Enterococcus faecium; EIK, Eikinella spp; CHR, Chrysobacterium spp; MEM, meropenem; TZP, piperacillin-tazobactam; COL, colistin; CAZ, ceftazidime; SXT, Trimethoprim /Sulfamethoxazole; MI, minocycline; CZ, cefazolin; SAM, ampicillin/sulbactam; AMC, amoxicillin/clavulanic acid; CXR, cefuroxime; FOX, cefoxitin; CRO, ceftriaxone; FEP, cefepime; ETP, ertapenem; IPM, imipenem; AN, amikacin; LVX, levofloxacin; CIP, ciprofloxacin; G, gentamicin; G120, high gentamicin; MXF, moxifloxacin; LZD, linezolid; VA, vancomycin; AMP, ampicillin, PEN, penicillin G; S300, streptomycin; TE, tetracycline; MDR, multidrug resistant organism
Note: 
1 Calculated in relation to 95 isolates, 2 Calculated in relation to 65 isolates, 3 Calculated in relation to 66 isolates, 4 Calculated in relation to 93 isolates, 5 Calculated in relation to 89 isolates
6 Calculated in relation to 54 isolates, 7 Calculated in relation to 23 isolates, 8 Calculated in relation to 47 isolates, 9 Calculated in relation to 24 isolates, 10 Calculated in relation to 38 isolates,  
11 Calculated in relation to 68 isolates, 12 Calculated in relation to 28 isolates, 13 Calculated in relation to 67 isolates, 14 Calculated in relation to 87 isolates, 15 Calculated in relation to 69 isolates
16 Calculated in relation to 3 isolates, 17 Calculated in relation to 4 isolates 
Table 7. Antibiotic susceptibility profile of fungal organisms
	
	CAL
n = 1 (%)
	CFA
n = 1 (%)
	CGL
n = 1 (%)
	CTR
n = 1 (%)

	Fluconazole
	1 (100)
	1 (100)
	1 (100)
	1 (100)

	Caspofungin
	1 (100)
	1 (100)
	1 (100)
	1 (100)

	Voriconazole
	1 (100)
	1 (100)
	1 (100)
	1 (100)

	Micafungin
	1 (100)
	1 (100)
	1 (100)
	1 (100)

	Amphotericin B
	1 (100)
	1 (100)
	1 (100)
	1 (100)

	Flucytosine
	1 (100)
	1 (100)
	1 (100)
	1 (100)


Abbreviations: CAL, Candida albicans; CFA, Candida famata; CGL, Candida glabrata; CTR, Candida tropicalis
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