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TRANSMISSION OF 

INFECTIOUS DISEASE  

Source of  
Infection – 

Patients/HCWs 
infected with BBP 

  

Modes of  
Transmission 

Percutaneous / 
mucocutaneous 

Susceptible Host 

Chain of Infection 



 



 



BBV TRANSMITTED IN 

HEALTHCARE SETTINGS  

 2 million HCV infections each year 

 21 million HBV infection each year 

 37.6% HBV, 39% HCV, 4.9% HIV in HCW due to needlestick 

injuries (NSI) 

 No. of  sharp injuries annually 0.18/HCW to 4.28/HCW 

(questionnaire by surgeons) 

 Occup Environ Med 2008;65:446-451 



 



BBV TRANSMISSION 

INCIDENTS FROM HCW 

Management of  HIV-infected healthcare workers - a paper for consultation. The Report of  the Tripartite Working Group. DoH 

2011. Accessed at: http://www.dh.gov.uk/en/Consultations/Liveconsultations/DH_131532.  

HBV Technician (Canada) 

 

75 patients infected by an HBeAg 

positive  technician who was 

implanting subdermal electrodes 

HCV CTS surgeon (USA) 14 patients infected (10000 operations 

over a 10 yr period) 

http://www.dh.gov.uk/en/Consultations/Liveconsultations/DH_131532


RISK OF BLOOD CONTACT 

& SHARPS INJURY 

 

73% suturing, >50% when fingers were used 



 

Source of  Infection 
- Pathogens 

  

Modes of  
Transmission Susceptible Host 

1. Disinfection to kill the 
infective agents 

2. Early diagnosis and 
treatment of infected 
person  

1. Standard Precautions 

2. Safety devices 

3. Double gloving/frequent 

glove change? 

HBV immunization  

Prevention of Infection –  

Breakdown the Chain of Infection 

22-gauge needle 1 µl of   

blood inoculated 

http://hk.wrs.yahoo.com/_ylt=A3OyCpUgAcpNvToAwRu1ygt.;_ylu=X3oDMTBqZWJkbjNvBHBvcwM1MwRzZWMDc3IEdnRpZAM-/SIG=1kfjjihh6/EXP=1305112992/**http:/hk.image.search.yahoo.com/images/view?back=http://hk.image.search.yahoo.com/search/images?p=cartoon+scissors&b=41&ni=20&xargs=0&pstart=1&fr=FP-tab-web-t&w=270&h=299&imgurl=www.clker.com/cliparts/3/9/f/7/12247845911693553444schoolfreeware_Scissors.svg.med.png&rurl=http://www.clker.com/clipart-scissors.html&size=25k&name=Scissors+Clip+Ar...&p=cartoon+scissors&oid=eb577fb983126252&fr2=&no=53&tt=1989&b=41&ni=20&sigr=11ao8jcrj&sigi=12mlgigcr&sigb=13dnsvv06&.crumb=smOgAzvIIMY


 

Titer of  HIV reduced by  

90-99% within several  

hours after drying;  

rapid degradation of   

HCV at room temperature 

HBV 

Resistant to drying, ambient temperature & alcohol 

Stable on environmental surfaces for >=7 days 

0.1% glutaaldehyde & 

500 ppm free chlorine 

98oC x 2 min 
HCV 

1:5 household bleach if  blood spills 

Betadine 0.25% 

Chlorhexidine >=0.2% 



EARLY DIAGNOSIS AND 

TREATMENT 

 
 70% HBV, 60-80%  HCV and 20% HIV acutely infected patients were 

asymptomatic 

 Rely on clinicians’ alertness to screen HIV (acute infections, 

opportunistic infections, TB patients) 

 Promote screening in high risk groups (drug users, MSM etc.) 

 Promote reporting of  NSI (only 43% reported in US) 

 Confidentiality issues (Need to know basis) 

 Expert Review panel  



Based on the concepts 

that all of  the following 

should be treated as 

potentially infectious: 

Blood  

All body fluids, secretions 

& excretions (except  

sweat) 

Non-intact skin 

Mucous Membrane 



WHY GLOVE? 

 <10% occupationally HBV infected HCW recalled a specific 

percutaneous injury.                             Br Med J 1982; 284:1408-1982. 

 50% reduction in blood volume during simulated needlesticks with 

hollow bore needles 

 80% reduction in blood transferred with suture needles 

 

 

 

J Infect Dis 1993; 168: 1589-1592 



WHY HAND HYGIENE 

AFTER GLOVE REMOVAL 

 Leak rate for sterile gloves ( 2.5%) &  exam  gloves (4%) : 1989 FDA 

 Study reported that leak rates for surgical gloves (up to 8%); latex & vinyl  

      gloves (7-20% & 34-63%)  

   AJIC 1989;17:196-201; J clin Micro 1990; 28: 787-788; Nurs Res 1989;38 : 144-146 

 Study reported that there are pits suggesting the viruses can penetrate this 

     barrier gloves                                                               Nature 1988;335-19 

 



Dispose 
Sharps 

Immediately & 
Properly  

Convenient placement of  sharps  

containers decrease needlestick  

injuries by 60% 



  

  
Use Safety / 
Needleless 

Devices  
Needle Cap 

Holder 

IV related percutaneous injuries  

decreased by 72 -100% following 

 the introduction of  needleless  

systems 

Resheathable & bluntable needles reduced percutaneous injuries during phlebotomy by 23-76% 



  

  

Glove liner 

Type of  suture needles  Percutaneous injuries 

 Blunt  No 

 Curved                    1.9/1000 used 

 Straight                  14.2/1000 used 

Glove liners, knitted gloves 

and triple gloves all show less 

perforations to the 

innermost glove compared 

with double gloving  

Blunt needles 

Knitted gloves 



DOUBLE GLOVING –  

EVIDENCE? 

 Single  gloving vs Double gloving   - perforations to innermost gloves (OR 

4.10, 95% CI 3.30 to 5.09 – 14 trials). 

 Indicator gloves – more perforations detected (OR 10 – 12.5) 

 

 In a simulation in which the surgeon tied surgical knots continuously for 1 hr, 

visible skin separations were observed on his index fingers and HBsAg was 

detected in the saline used to rinse out his gloves 

 

 

 
 

 

 

Cochrane Database Syst Rev 2002;3:CD003087 



 



HBV VACCINATION –  

FREQUENT QUESTIONS 

 >90% healthy recipients develop protective antibody response 

 30-50% of  individuals will respond to the second 3 dose series 

 21-60% of  HCW had non-reactive titers > 7 -8 years  after 

vaccination. 

 Immune memories intact for >=12 yrs, even though anti-HBs 

levels may become low or undetectable.           Lancet 1995; 345: 1089-1092 



BBV INFECTED HCW 

 Category I: Procedures with minimal risk of  BBV transmission 

      e.g. minor surface suturing, elective peripheral phlebotomy,   

       colonoscopy/sigmoidoscopy 

 Category II: Procedures for which bloodborne virus transmission is possible but 

unlikely 

      e.g. Periodontal scaling, minor local procedures, other endoscopy 

 Category III: Procedures for which there is definite risk of  BBV transmission 

/’exposure-prone’ (digital palpation of  a needle tip in a body cavity or the simultaneous 

presence of  the HCWs fingers and a sharp instrument in a poorly visualized or highly 

confined anatomic site) 

      e.g. General surgery, open resuscitation, open surgical procedure > 3 hrs  



SHEA GUIDELINE 2010 

 



Lower viral load 

 Double gloving for Category 

II & Category III procedures 

 Frequent glove changes, 

particular for tasks known to 

compromise glove integrity (e.g. 

placing sternal wires) 

 

 

FOR  

BBV INFECTED HCW  

High viral load with restrictions in practice 

 Double gloving for all invasive 

procedures and all indications of  

gloving 

 



UK DH GUIDANCE 

 HIV-infected HCWs can perform EPP if  they are on cART and have a  

plasma viral load suppressed consistently to <200 copies/ml (Retest at 3 months)  

 

 

 HBV infected HCW can perform EPP if  HBV DNA <103 GE/mL (Retest at 12 months) 

 HCV infected HCW can perform EPP only if  circulating HCV RNA is negative   

    ( Retest at 6 months) 

Management of HIV-infected healthcare workers - a paper for consultation. 

The Report of the Tripartite Working Group. DoH 2011. Accessed at: 

http://www.dh.gov.uk/en/Consultations/Liveconsultations/DH_131532.  

http://www.dh.gov.uk/en/Consultations/Liveconsultations/DH_131532


EFFICACY OF STANDARD 

PRECAUTIONS  

 Mean no. of  blood exposures 35.8 /yr -> 18.1/yr 

 No. of  occupational HBV infections in HCWs  ~10000 in 1983  

x3-5 greater risk of  contracting HBV Vs 400 (x5 less risk)  in 2002 

(CDC, unpublished data) 

 

 



The End. 


