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 Share practices: what happen in reality? 
 
 How common are those practices? 

 
 What does it take to improve those practices? 

 
 Emerging Issues and Technology for future 





 A) Yes 
 
 B) No 

 
 C) Unsure 



Patient developed 
MRSA/VRE/ESBL 
CLABSI episodes 



 A) Reduce frequency of catheter manipulation 
 
 B) Improve hand hygiene practice before manipulation 

catheter 
 
 C) Disinfecting hub 

 
 D) Reduce use of 3-way stop clock 

 
 E) All of the above 



 Frequent manipulation of the hubs 

 

 No Hand Washing before and after procedure 

 

 No disinfection at the hub 

 

 Use of 3-way stop clock connected to each other 

 
 Rely on unproven technology 



Detection of 2 CLABSI cases 
 due to Candida albican  

 



 During round with ID fellow at OB/GYN unit, 2 patients were 
noted to have CLABSI due to Candida albicans. 
 
 Both patients had OB/GYN cancers (pt 1: ovarian cancer, pt 2: 

cervical cancer) with advanced stage IV and underwent surgical 
procedures for resection of bowel obstruction. 
 
 Patient one admitted for 21 days and patient two for 14 days; both 

exposed to several antibiotics for nosocomial infections. 
 
 Both patients had PICC line in place and receive TPN because of 

bowel obstruction and plan for palliative CMT.    



 
 A) Yes 

 
 B) No 

 
 C) Not sure 



 On hospital day 30 (pt 1), hospital day 45 (pt 2), both developed 
fever and chill with T 39 C and normal physical examination. 
 
 Hemocultures took from peripheral and PICC lines grew C. 

albicans with PICC line grow faster than peripheral 45 mins and 
100 mins for patient 1 and 2, respectively.  
 



 A) Not an outbreak, do nothing 
 
 B) Not an outbreak, just check with the ICN to do more education 

on line insertion 
 
 C) Not an outbreak, but further investigation should be performed 

 
 D) This is an outbreak and further investigation should be 

conducted 
 
 E) This is an outbreak but may due poor immunocompromised 

host (cannot do anything more) 
 

 
 
 
 
 





 Observation was made in this unit and patients, insertion of 
catheters remains appropriate. 
 
 However, several non-adherence to maintenance bundle was 

noted (e.g., not using glove, not using alcohol before 
manipulating hub, not washing hand when dressing wound 
near the catheter sites).  
 
 Lessons learnt: In long-term catheter use (>6 days), 

maintenance bundle become more critical in these patients 
and thus monitoring of these components are crucial to 
prevent CLABSI. 



 A case-control was performed to evaluate risks for C. 
parasilopsis (n = 9) and C. tropicalis (n= 20) vs. C. albicans (n 
= 40) 
 
 By multivariate analysis, presence of TPN was associated with 

CP (aOR = 4.7), while presence of GI diseases (aOR = 7.1) and 
MICU admission (n = 4.1) was associated with CT (70% due to 
CLABSI). 
 
 Notable, 5 of 9 cases of CP had PICC line insertion for care at 

home, where full compliance of maintenance bundle was 
observed in 20%. 

Apisarnthanarak A, et al.  IDWeek 2018 



Novel Technology and New Strategise 
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Study Country ICU unit ICU VAP CAUTI CRBSI 

Ling 2013 S. E. Asia 20.0 14.7 9.1 4.7 

Rosenthal 
2012 Developing  422 15.8 6.3 6.8 

Allegranzi 
2011 Developing 47.9 22.9 9.8 11.3 

Hu 2013 China 7 10.5 1.3 7.7 
 

Mehta 2007 India 12 9.1 10.5 1.4 7.9 

Kanj 2012 Lebanon 1 11.8 8.1 4.1 5.2 

Guanche-
Garcell 2011 Cuba 1 31.0 52.5 8.1 2.0 

Dudeck 2011 US NHSN 1.6 1.9 1.2 

Summary of Incidence Density Rates 







What are pitfalls? 

Use of multi-dose vial 
 
Cover with 
contaminated tape 



 
Suboptimal Practices: Use of Multi-

Dose Vial 



However…Suboptimal Practices Still 
Commonly Seen 

Rosenthal VD.  CID 2009 



How frequent are these practices in 
Thailand now? 

Apisarnthanarak A, et al.  National survey of suboptimal and unnecessary practices.  AJIC 2013 

Characteristics 

General Number (%) 

Reported unnecessary and suboptimal practices 

Not disinfecting connectors/hubs before accessing 99(49) 

Use of multi-dose vial 87(43) 

Use of central venous cutdown for any CVC insertion 56(28) 

Use of 3-way stopcock 50(25) 

Routine submission of catheter tip for culture 43(21) 

Routine CVC change 31(15) 

Femoral CVC insertion in adults 0(0) 



Unneccessary and 
suboptimal practice 

Protective factor Adjusted odds ratio 
(95%confidence interval) 

P 

Not disinfecting connectors /hubs 
before accessing 

Having a designated CVC insertion team 0.17)0.06-0.49) 0.001 

Use of multi-dose vial Having a designated CVC insertion team 0.40(0.17-0.95) 0.04 

Use of PICC 0.37(0.18-0.75) 0.006 

Participation in a collaorative prevention effort 0.26(0.11-0.60) 0.002 

Use of central venous cutdown Having Infection Diseases-trained ICC Chair 0.18(0.08-0.40) <0.001 

Having a designated CVC insertion team 0.26(0.11-0.61) 0.002 

Use of PICC 0.36(0.17-0.78) 0.009 

Good to excellent infection control support 0.13(0.03-0.53) 0.004 

Use of 3-way stopcock Having Infection Diseases-trained ICC Chair 0.18(0.08-0.40) <0.001 

Having a designated CVC insertion team 0.30(0.13-0.70) 0.005 

Use of PICC 0.47(0.21-1.04) 0.06 

Having a hospital epidemiologist 0.28(0.10-0.81) 0.02 

Routine submission of catheter Having Infection Diseases-trained ICC Chair 0.12(0.04-0.32) <0.001 

tip for culture Having a designated CVC insertion team 0.18(0.06-0.52) 0.002 

Use of PICC 0.16(0.06-0.48) 0.001 

Good to excellent infection control support 0.14(0.02-0.96) 0.04 

Routine central venous catheter 
change 

None --- --- 





A 

C 

B 

D 



 A) Duration of insertion in tropical region should be less 
than what recommended in the guideline 
 
 B) Host factors (e.g., elderly, presence of cutaneous 

lesion) 
 
 C) Position of catheterization 

 
 D) Stable fixed of the PIV line 

 
 E) Use of transparent dressing  



Transparent dressing 
but covered with non-
transparent tape     

Transparent dressing but 
covered with unstably fixed  non-

transparent tape  

Transparent dressing with 
transparent tape  but the edge 

isn’t covered properly 

Transparent dressing with 
transparent tape  but the 

edge isn’t covered properly 



  Year  Study 
type 

N PVCAEs incident (per 
1000 PVC day) 

Comment  

Rickard CM et.al 
Routine resite of peripheral intravenous devices every 3 days 
did not reduce complications compared with clinically 
indicated resite 

2010 RCT 362 patients (603 
IVDs)  

68 (Control group) 
 
66 ( routine resite group) 

There is growing 
evidence to support 
the extended use of 
peripheral IVDs 
with removal only 
on clinical 
indication. 

Abolfotouh MA et.al,. Prospective study of incidence and 
predictors of peripheral intravenous catheter-induced 
complications.  

2014 Prospective 
observationa
l study 

122 patients 68  Phlebitis was the 
most common 
complication 

Webster J et.al. Routine care of peripheral intravenous 
catheters versus clinically indicated replacement: 

2008 RCT 755 patients  59.8 (intervention group) 
60.9 (control group) 

Same as RCT in 
2010 



 A prospective cohort study was conducted to evaluate the incidence, type, 
and associated factors of adverse events associated with PVC. 
 

 All hospitalized patients >15 years with a PVC were consented for study 
participation.  Every PVC in place for >24 hours of each patient was 
prospectively followed until PVC removal or complications occurred. 
 

 PVC-related complications were categorized as mechanical or clinical 
PVCAEs. 
 

 Mechanical PVCAEs was defined as any catheter dislodgement that was 
unplanned; an occlusion of the PVC, or a rupture of the closed infusion 
system when infusion lines were disconnected from the infusion bag or 
the absence of a well-sealed injection site.  Clinical PVCAEs included 
localized edema at the site of insertion, phlebitis, hematoma at the 
insertion site, leakage of fluid/blood and suspected sepsis. 



Risk factors for PVCAE: 
Being male (P = 0.02) 

Presence of cutaneous lesion (P = 0.04) 
Unstable PVC (P = 0.01) 

Protective factor for PVCAE: 
A covered transparent dressing (P = 

0.01) 



Total 
durations 
(days) 

No. of total 
peripheral  IV 
catheters (%) 

No. of 
complicatio

ns (%) 

P value 95%CI 

<=3                         164(50.8%) 44(55.0%)   

>3 159(49.2%) 36(45.0%)   

total 323(100%) 80(100.0%) 0.38 0.48-
1.33 









 PVC dwell time >3 d in 54% & 60% of STPVCRBSIs 
 PVC dwell time >4 d in 67% of 45 STPVCRBSIs 3 
 PVC dwell time >3 d independently associated w/risk of 

STPVCRBSI (adj OR, 324; 95%CI 21-1139) 4 

 

 
Collignon et al, Med J Aust 2013 

Freixas et al, Clin Micrbiol Infect 2013 

Lolom et al, Presse Med 2009 

Safdar al, J Hosp Infect 2011 

 



Multimodal Infection Prevention 
Program Reduces STPVCRBSI 

 

 Insertion & maintenance bundles 

 Educational campaigns targeting frontline staff 

 Compliance monitoring (eg, ward rounds by infection control staff) to 
assess PVC insertion & maintenance 

 Same day notification of  STPVCRBSI for root-cause analysis 

 Prospective and continuous STPVCRBSI surveillance 

 

 

 
 

Saliba et al; JHI 2018 



Episodes of PVCR-BSI and rate per 10,000 hospitalizations from 2003 to 2016 

Saliba et al; JHI 2018 



Prevention of STPVCRBSI 
 

 Remove emergently-inserted PVCs 

 Limit non-emergently inserted PVC dwell time to 3-4 days in adults 

 Insertion & maintenance by IV team 

 Daily assessment of insertion site & need for continued catheterization 







 
Minimize femoral arterial catheter 
insertion 

   - Femoral arterial catheters increase risk of    
   CRBSI (RR = 1.93; 95%CI 1.32-2.84)* 
 
Use CHG dressing 
   - CHG dressing reduces risk of CRBSI  
   (RR = 0.35, 9%CI 0.13-0.91)* 
 

 

O’Horo et al, Crit Care Med 2014 



 Arterial Catheter Use in ICUs: 
National Survey of Aseptic Technique & Perceived  

Infectious Risk Among Intensivists 
 

 Published risk of CRBSI due to arterial catheter is 0.9-3.4/1000 catheter-
days, which comparable to CVC 

 

 Survey of intensivists – risk of CRBSI due to arterial catheter compared 
of CVC = RR 0.15 (0.1-0.3/1000 catheter-days) 

 

 Only 11% of intensivist using full barrier precaution 

    (gloves, surgical cap, surgical mask, small sterile drape) 

 
Cohen et al, Crit Care Med 2015 





Antiseptic Impregnated  
Dressings Update 

Previous Recommendation: Use a CHG-impregnated sponge 
dressing for temporary short-term catheters in patients older 
than 2 months of age if CLABSI rates are not decreasing 
despite adherence to basic prevention methods including 
education and training, MSB, and chlorhexidine skin 
antisepsis. 1B 
 
No recommendation for other types of  CHG dressings. 
Unresolved issue. 



Antiseptic Impregnated Dressings Update 

Draft Recommendations: 
1. CHG-impregnated dressings are recommended to cover the site of 

short-term non-tunneled CVCs in patients 18 years and older. 1A 
2. CHG-impregnated dressings are NOT recommended to cover the 

site of short-term, non-tunneled CVCs in neonates who are 
premature of less than 2 months of age due to risk of serious 
adverse skin reactions. 1A 

3. No recommendation can be made about the use of CHG dressings 
for non-neonatal patients less than 18 years of age. Unresolved 
issue. 



Reducing PICC CLABSI and PICC Lumen 
Colonization: Quasi-Experimental, Multi-

Center study 

Alcohol wipe 
Needleless connector 

Alcohol-containing 
Port protector +/- wipe 

 
CLABSI/1000 PICC d 

 

 
1.4 

 
0.7” 

 

Lumen contam 12.7% 5.5% 

*p=0.4;**p=0.002 

Wright et al.AJIC 2010 



Reducing CVC CLABSI in Adult Trauma & 
Neurosurgery ICU: Quasi-Experimental, 

Single Center Study 

Alcohol wipe 
Needleless connector 

Alcohol-containing 
Port protector +/- 

alcohol wipe 

 
CLABSI/1000 CVC d 

 

 
4.3 

 
1.1 

 

*3763 total CVC days 

Paridis, Ustis, Jefferson, Mermel 2013 





 Several catheter practices are not supported by evidence-based 
 
 Attempt should be made to improve catheter maintenance 

practices 
 
 Increasing complications of several types of catheter are 

noticed in Asia Pacific 
 
 Technology can be considered to help reduce CLABSI where 

appropriate 
 











 pooled odds ratio for cardiac implantable electronic device infection across cohort studies between 
patients with versus without TRYX envelope. 

 

        Ali et al, Ther dv Infectionus Dis 2017  
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