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Discovery of blood-borne virus infection 

HCVHBV HIV

1975 1984 19891970



Serological screening of 
blood donor in Hong Kong 

Transmission of blood-borne virus infection

HBV 1977

HIV 1985

HCV 1991

(Data from HK Red Cross)
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Transmission of blood-borne virus infection

Risk of transmission 

HBV (eAg+) 33%

HCV (RNA+) 3%

HIV (Ab+) 0.3%





Ann Intern Med. 1992 May 15;116(10):798-805. 

Transmission of HIV in a dental practice – Florida US 



Science. 1992 May 22;256(5060):1165-71. 

Sequence of a portions of the 
HIV proviral envelope gene

Dentist and 5 dental patients 
were closely related

Transmission of HIV in a dental practice – Florida US 



Transmission of HIV from HCW to patients

Of 22,171 patients tested

Treated by 51 HIV+ HCW

113 (0.5%) patients became HIV+

Epidemiology follow up did not implicate
HCW as the source of infection

CDC data

Ann Intern Med. 1999 Jan 5;130(1):1-6. 

(F/74)

Ann Intern Med. 1995 May 1;122(9):653-7. 



N Engl J Med. 1996 Feb 29;334(9):549-54. 

13% infected
(19 of 144 patients)

Thoracic surgeon: acute hepatitis B infection (HBeAg +ve)



N Engl J Med. 1996 Feb 29;334(9):549-54. 

Sequence of 160 bases 
in the core region 

Infected 
surgeon

9 Infected patients



4 surgeons 4 patients 

N Engl J Med. 1997 Jan 16;336(3):178-84. 



N Engl J Med. 1997 Jan 16;336(3):178-84. 



Antiviral Res. 2003 Oct;60(2):79-85. 

Published HBV transmissions from infected HCWs to patients



J Clin Virol. 2003 Aug;27(3):213-30.

Published HCV transmissions from infected HCWs to patients



Courtesy of Dr WH Chui,        
Cardiothoracic surgeon, GH

Exposure prone procedure



Antiviral Res. 2003 Oct;60(2):79-85. 

Calculation of HBV transmission from         
surgeon to patient during operative procedure 

Maternal – fetal transfusion during delivery
< 1 µl of maternal whole blood



Scale of measurement

1,000,000 µl        10,000 µl 1000 µl      1 µl 
1 L = 1000 ml            10 ml 1 ml 0.001 ml



Antiviral Res. 2003 Oct;60(2):79-85. 

Calculation of HBV transmission from         
surgeon to patient during operative procedure 

Maternal – fetal transfusion during delivery
< 1 µl of maternal whole blood

102 gEq/ml    103 gEq/ml    104 gEq/ml    105 gEq/ml    106 gEq/ml 

< 1                 1                 10                 100    1000 

Maternal viral 
load in serum

Viral particle 
per 1 µl serum

< 1              < 1                  1                   10    100 
Infectious 

viral particle 
per 1 µl

(About 10% of HBV particles is infectious)Serum



Antiviral Res. 2003 Oct;60(2):79-85. 

Calculation of HBV transmission from         
surgeon to patient during operative procedure 

Maternal – fetal transfusion during delivery
< 1 µl of maternal whole blood

102 gEq/ml    103 gEq/ml    104 gEq/ml    105 gEq/ml    106 gEq/ml 

< 1                 1                 10                 100    1000 

Maternal viral 
load in serum

Viral particle 
per 1 µl serum 

< 1              < 1                  1                   10    100 
Infectious 

viral particle 
per 1 µl 

(About 10% of HBV particles is infectious)

< 1              < 1                < 1                    6    64
(a factor of 0.64 to calculate the vol of serum in whole blood)

Serum



J Am Coll Surg. 2008 Jan;206(1):113-22. 

Quantify inoculation volume delivered by 
suture needlestick injury 



< 1 µl of whole blood

Estimating volume of blood inoculated using 
a suture needle 



Antiviral Res. 2003 Oct;60(2):79-85. 

102 gEq/ml    103 gEq/ml    104 gEq/ml    105 gEq/ml    106 gEq/ml 

< 1                 1                 10                 100    1000 

Surgeon viral 
load in serum

Viral particle 
per 1 µl serum 

< 1              < 1                  1                   10    100 
Infectious 

viral particle 
per 1 µl < 1              < 1                < 1                    6    64

Serum

Whole blood

Estimating volume of blood inoculated using 
a suture needle 

< 1 µl of whole blood



http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_073164

2007 (revised)

Test for HBV DNA at designated lab 

Baseline HBV DNA > 105 copies/ml 

Restriction: performing EPP

Baseline HBV DNA: 103 to 105 copies/ml 

(HBeAg negative)

Allow to perform EPP if 

(i) on oral antiviral treatment

(ii) HBV DNA < 103 copies/ml 



J Clin Virol. 2003 Aug;27(3):231-4. 

Baseline HBV DNA: 103 to 105 copies/ml 

(HBeAg negative)

Allow to perform EPP if 

(i) on oral antiviral treatment

(ii) HBV DNA < 103 copies/ml 



http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_073132

2007

New HCW who will perform EPP

Non infectious for HBV:

HBsAg -ve OR HBsAg +ve (HBeAg -ve & HBV DNA < 103 copies/m) 

Non infectious for HCV :

HCV Ab -ve OR HCV Ab +ve (HCV RNA -ve)

Non infectious for HIV (HIV Ab -ve)



MMWR Recomm Rep. 1991;40(RR-08):1-9. 

HCWs who are infected with HIV or HBV (HBeAg positive) should not 
perform EPP unless

(i) Consulted an expert review panel 

(ii) Patients be informed of the HCW’s seropositivity before procedure

Recommendations for Preventing Transmission of HIV & HBV 
to Patients During Exposure-Prone Invasive Procedures

No specific recommendation for HCV



http://www.facs.org/fellows_info/statements/st-13.html

HIV-infected surgeons may continue to perform EPP unless: 

(i) Clear evidence that a significant risk of transmission of infection exists 

(ii) Surgeon is functionally unable to care for patients 

(Revised May 2004)

(Revised April 2004)

HBV - infected surgeon (HBeAg +ve or high HBV DNA): refer expert panel

HCV - infected surgeon: no reason to alter their practice 

http://www.facs.org/fellows_info/statements/st-22.html



Model-based estimates of transmission from 
infected surgeons to patients 

Seropositive
surgeon

Percutaneous
injuries during 
operation (2.3%)

Sharp recontact
with susceptible

patient (27%)

Transmission
after

exposure HIV 0.002%

HCV 0.01%

HBV 0.2%

Risk of surgeon-to-patient 
infection per single procedure:

Arch Intern Med. 2000 Aug 14-28;160(15):2313-6. 



HIV infection and the health care workers 
Recommended Guidelines in HK (1994)

Expert panel – HIV infection in health care worker

Director of Health

Appointed members

Infected HCW as patient

Advisory council on AIDS, Dec 2003

HIV specialist
Anonymous 

referral 

Recommendations 
(restriction in EPP)  Further counseling



http://www.info.gov.hk/hepatitis/doc/hepsurv06.pdf

HIV: 
0.0023%



Vaccination of health care workers

HBV vaccine is safe and 
efficacious (80-95%)

Baseline

1 month

6 month

1st dose

2nd dose

3rd dose



Vaccination of health care workers

HBV vaccine is safe and 
efficacious (80-95%)

Baseline

1 month

6 month

1st dose

2nd dose

3rd dose

7 month Post vaccination 
antibody level

> 100 IU/I 10-100 IU/I <10 IU/I
Responder Hypo-

responder
Non-

responder

1 booster



Manpower by specialty in HA & Private HKSAR (2006)

Surgical fellow 
1597

HBV carrier (5%) 
~ 80

69

359

249

115

Private 
fellow

Source: HA website &       
HK Academy Annual Report

Dental surgeon 197

HBeAg (33%) 
~ 25





Management of HBV-infected HCW in Hong Kong

Serostatus confidentiality

Viral load assay & antiviral therapy

Encourage HCW (esp EPP) for voluntary testing for 
HBV (if not know)

Special program 

Council concerning clinical duty 

Patient safety



Thank you


