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Device- and procedure-associated 
infection
Multidrug-resistant organisms
HCW health
◦ Air-borne diseases
◦ Blood/ body fluid-borne diseases
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Medical devices
Vascular catheters
Endotracheal tube
Urinary catheter
Drains

Procedures
Endoscopy
Surgery
FNA, LP
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• ESBL-producing E. 
coli, Klebsiella 
pneumoniae, 
Citrobacter sp.

• Carbapenem-
resistant P. 
aeruginosa, A. 
baumannii, and 
Enterobacteriaceae



Prefer alcohol-based hand rub solution in most 
circumstances

CHG make hand dry, sequential hand washing 
with antiseptic soap and alcohol is the worst

Application of hand cream @ the end of work 
shift can help keep hands healthy
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Femoral versus subclavian
Femoral Subclavian
Number HR (95%CI) P value

Catheters 875 878 — —
Catheter-days 5198 5739 — —
Primary composite 
outcome 25 8 3.5 (1.5–7.8) 0.003

BSI 11 4 3.4 (1.0–11.1) 0.048
Symptomatic DVT 15 5 3.4 (1.2–9.3) 0.02

Secondary outcome 
Catheter-tip col. 107 39 3.4 (2.4–5.0) <0.001 
DVT 46 19 3.0 (1.7–5.3) <0.001 

Major mech. complications 6 18 0.3 (0.1–0.8)§ 0.03

15Parienti J-J., et al. N Engl J Med 2015;373:1220-9



Jugular versus subclavian
Jugular Subclavian
Number HR (95%CI) P value

Catheters 984 981 — —
Catheter-days 6573 6651 — —
Primary composite 
outcome 23 11 2.1 (1.0–4.3) 0.04

BSI 13 6 2.3 (0.8–6.2) 0.11
Symptomatic DVT 10 6 1.8 (0.6–4.9) 0.29

Secondary outcome 
Catheter-tip col. 104 42 2.5 (1.7–3.5) <0.001 
DVT 69 20 3.1 (1.9–5.0) <0.001 

Major mech. complications 12 22 0.5 (0.3–1.1)§ 0.09

16Parienti J-J., et al. N Engl J Med 2015;373:1220-9



Femoral versus jugular
Femoral Jugular
Number HR (95%CI) P value

Catheters 1140 1145 — —
Catheter-days 6658 7427 — —
Primary composite 
outcome 33 30 1.3 (0.8–2.1) 0.3

BSI 15 21 0.9 (0.5–1.8) 0.81
Symptomatic DVT 20 9 2.4 (1.1–5.4) 0.04

Secondary outcome 
Catheter-tip col. 145 121 1.6 (1.2–2.0) 0.003
DVT 62 78 0.9 (0.7–1.3) 0.68

Major mech. complications 7 13 0.5 (0.2–1.4)§ 0.19

17Parienti J-J., et al. N Engl J Med 2015;373:1220-9
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Chlorhexidine-impregnated dressing



23Simmons S.et al. Crit Care Nurs Q Vol. 34, No. 1, pp. 31–35



Hub Sets Average cfu/mL
Negative control 0
Positive control 4912
3 second 118
10 second 28
15 second 6
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All intravascular catheters (CVC, PIV) that 
were inserted in an emergency situation 
must be changed once the patient is in a 
stable condition, or within 48 hours

Review the need for intravascular devices
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A. Avoid intubation if possible
B. Minimize sedation
C. Maintain and improve physical conditioning
D. Minimize pooling of secretions above the 

endotracheal tube cuff
E. Elevate the head of the bed
F. Maintain ventilator circuits
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Cuffed endotracheal tube
Continuous subglottic 
secretion drainage
Monitor gastric residual 
volume
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Healthcare- associated UTI เกือบทั้งหมด 
เกี่ยวของกับการคาสายสวน หรือการทํา
หัตถการที่ระบบทางเดินปสสาวะ
ภาวะแทรกซอนที่สําคัญ: cystitis, pyelonephritis, 
gram-negative bacteremia, prostatitis, 
epididymitis, orchitis in males and, less 
commonly, endocarditis, vertebral osteomyelitis, 
septic arthritis, endophthalmitis, and meningitis 
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Extraluminal contamination
◦ Early: direct inoculation 

when the catheter is inserted
◦ Late: ascending from the 

perineum
Intraluminal contamination
◦ Reflux from failure of closed 

drainage
◦ Contamination of urine in the 

collection bag.
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• Rate of progression of 
bacteriuria and 
candiduria in 25 
catheterized patients

• Low-level bacteriuria 
>105 organisms/ml in 
within 2 days.

• Candiduria: a 
concentration of >105

organisms/ml within 3 
days.

Maki DG., Tambyah PA. Emerg Infect Dis 2001; 7:1-6
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Factor Relative risk 

Prolonged catheterization >6 days 5.1-6.8 
Female gender 2.5-3.7 
Catheter insertion outside operating room 2.0-5.3 
Urology service 2.0-4.0 
Other active sites of infection 2.3-2.4 
Diabetes 2.2-2.3 
Malnutrition 2.4
Azotemia (creatinine >2.0 mg/dL) 2.1-2.6 
Ureteral stent 2.5
Monitoring of urine output 2
Drainage tube below level of bladder and above 

collection bag 1.9
Antimicrobial-drug therapy 0.1-0.4 

Maki DG., Tambyah PA. Emerg Infect Dis 2001; 7:1-6



Appropriate Urinary Catheter Use
Proper Techniques for Urinary Catheter 
Insertion
Proper Techniques for Urinary Catheter 
Maintenance
Quality Improvement Programs
Administrative Infrastructure
Surveillance

36
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Acute urinary retention or bladder outlet 
obstruction
Accurate measurements of urinary output
Perioperative use
◦ Urologic surgery or other surgery on contiguous 

structures of the genitourinary tract
◦ Anticipated prolonged duration of surgery
◦ Anticipated to receive large-volume infusions or 

diuretics during surgery
◦ Intraoperative monitoring of urinary output
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Assist in healing of open sacral or perineal
wounds in incontinent patients
Prolonged immobilization
Improve comfort for end-of-life care
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คาสายโดยไมมีขอบงชี้ที่ชัดเจน
คาสายไวนานเกินความจําเปน
◦ คนไขไมมีปสสาวะก็ยังคาสาย
◦ คนไขปสสาวะเองไดก็คาสาย
การดูแลสายสวนไมเหมาะสม
◦ ไมทําความสะอาดมือ
◦ ไมทําความสะอาดขอตอ
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Girard TD., et al. Lancet 2008; 371: 126–34

Methicillin-resistant Staphylococcus aureus
(MRSA)
Vancomycin-resistant enterococci (VRE)
Extended-spectrum β-lactamase (ESBL) -
producing Gram-negative bacilli
Carbapenem-resistant P. aeruginosa (CRPA)
Carbapenem-resistant A. baumannii (CRAB)
Carbapenem-resistant Enterobacteriaceae  (CRE)



No. (% [95% CI]) of observations

Patients with MDR A
baumannii

. Patients with MDR P. 
aeruginosa

Source of culture-
positive sample (n=199) (n=134)
Gloves 72 (36.2 [29.5–42.9]) 9 (6.7 [2.5–11.0]) 
Gown 22 (11.1 [6.7–15.4]) 6 (4.5 [1.0–8.0]) 
Gloves and/or gown 77 (38.7 [31.9–45.5]) 11 (8.2 [3.6–12.9]) 
Hands 9 (4.5 [1.6–7.4]) 1 (0.7 [0–2.2]) 

Morgan DJ., et al Infect Control Hosp Epidemiol 2010; 31(7):716-721
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