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Preface 

Objectives of Surveillance of Occupational 
Exposure to Bloodborne Viruses in 
Healthcare Workers:         

1.	To collect data on healthcare workers (HCWs) 
following significant occupational exposure 
to human immunodeficiency virus (HIV), 
hepatitis B (HBV) (HBsAg), and hepatitis 
C (HCV) in England, Wales and Northern 
Ireland.

2.	To examine the types of exposures, the staff 
involved and circumstances surrounding 
exposure episodes. 

3.	To inform the development of national 
prevention policies.

4.	To monitor the implementation of national 
HIV Post-Exposure Prophylaxis (PEP) guidelines 
and to inform future HIV PEP policy.

5.	To monitor the implementation of and 
adherence to national guidelines on the 
management and follow-up of HCWs 
exposed to the risk of HCV infection.

6.	To inform the management of HCWs 
who seroconvert following occupational 
exposures. 

7.	To monitor adherence to the policy on HBV 
vaccination of HCWs.

8.	To raise awareness of occupational exposures 
and encourage all NHS Trusts and other 
healthcare providers to reduce the risk of 
injury to HCWs  

Enquiries on occupational exposures to 
bloodborne viruses (hepatitis B, hepatitis C  
and HIV):

Consultant Epidemiologist
Dr Fortune Ncube
E-mail: fortune.ncube@hpa.org.uk
Tel: 020 8327 6423

Principal Scientist (Epidemiology)
Brian Rice
E-mail: brian.rice@hpa.org.uk
Tel: 020 8327 7566

Senior Scientist (Epidemiology)
Sarah Tomkins
E-mail: sarah.tomkins@hpa.org.uk
Tel: 020 8327 7095

Health Protection Scotland:
Epidemiologist
Beth Cullen
E-mail: beth.cullen@nhs.net
Tel: 0141 300 1404

Specific webpages on the surveillance 
scheme and related issues are available 
at the following link: www.hpa.org.uk/
Topics/InfectiousDiseases/InfectionsAZ/
BloodborneVirusesAndOccupationalExposure/
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Foreword
This report is an important source of information for health professionals and 
provides insight into the current burden of occupational exposures to bloodborne 
viruses and the challenges still to be met in reducing and managing them. The 
European Union Council Directive on the prevention of sharps injuries in the 
hospital and healthcare sector requires member countries to provide the safest 
possible working environment to comply with the Directive by May 2013. The 
developments presented in this report are therefore timely.

Given the increase over the past decade in the number of occupational exposures 
to bloodborne viruses which has largely been driven by procedures involving 
hollowbore or solid needles in theatres and wards, the report underlines the 
importance of adhering to protocols for the safe handling and disposal of sharps 
and clinical waste. Whilst presenting encouraging results on the implementation 
of national policies in the management of bloodborne viruses, the report also 
provides details of new cases of hepatitis C seroconversion among healthcare 
workers. The fact that documented cases are still occurring is a reminder of the 
importance of NHS Trusts and other NHS providers ensuring healthcare workers 
are adequately trained on how to prevent injuries, and of providing services for 
the prompt, effective and appropriate management of such incidents.
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Dr Paul Cosford

Acting Chief Executive and Director of Health Protection Services
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The data collected indicate that:

1.	 Between 2002 and 2011, 4381 significant 
occupational exposures were reported 
(increasing from 276 in 2002 to 541 in 2011).

2.	Between 2008 and 2011, there were five 
hepatitis C virus nosocomial transmissions 
from patients to healthcare workers following 
percutaneous exposure injuries; three reported 
from England and two in Scotland.

3.	 Even though percutaneous injuries remain 
the most commonly reported occupational 
exposures in the healthcare setting, they have 
decreased over time as a percentage of all 
exposures (from 79%; 218/276 in 2002 to 
67%; 363/541 in 2011), whilst mucocutaneous 
exposures have shown an increase (from 21%; 
58/276 in 2002 to 29%; 159/541 in 2011).

4.	The percentage of healthcare workers 
reporting percutaneous exposures that 
involved a hepatitis C virus infected source 
patient has declined from 38% (105/276) in 
2002 to 32% (173/541) in 2011. 

5.	Between 2002 and 2011 most occupational 
exposures involved nursing professions. 
Medical and dental professions reported a 
similar number of occupational exposures as 
nursing professions in 2011 (231 compared 
to 237), with exposures in medical and dental 
professions increasing by 131% (100 to 231) 
between 2002 and 2011.

6.	 Seventy two significant occupational 
exposures reported between 2002 and 2011 
involved ancillary staff, a staff group with no 
direct involvement in patient care; of these, 
81% (58/72) were due to percutaneous 
exposures, with 62% (36/58) of them caused 
by hollowbore needles. The majority of these 
exposures were due to non-compliance with 

standard infection control precautions for the 
handling and safe disposal of clinical waste.  

7.	 The total number of hepatitis C virus 
seroconversions in healthcare workers reported 
between 1997 and 2011 now stands at 20; 
17 cases reported in England and three 
in Scotland. Eight of the cases in England 
occurred after the immediate procedure 
and most could have been prevented with 
adherence to standard infection control 
precautions for the safe handling and disposal 
of clinical waste. To date, no cases have been 
reported from Wales or Northern Ireland.

8.	Of healthcare workers exposed to an HIV 
positive source patient between 2002 and 
2011, 78% (1048/1336) began HIV post-
exposure prophylaxis (PEP) after sustaining a 
significant exposure. Of these exposures, a 
third (34%; 221/645) had commenced HIV 
PEP within an hour of their exposure and 89% 
(577) within 24 hours.  However, a minority of 
healthcare workers are remaining on HIV PEP 
drugs for longer than necessary in cases where 
the source has been shown to be negative.  

9.	 The last case of an HIV seroconversion in an 
occupationally exposed healthcare worker was 
reported in 1999.  
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Recommendations
1. In line with the EU Directive1 for the prevention 
of sharps injuries in the healthcare setting, Primary 
Care Trusts, Hospital Trusts, and any other relevant 
healthcare service, should adopt safety engineered 
devices in place of conventional devices in order to 
prevent needlestick injuries in healthcare workers.

2. Primary Care Trusts (includes soon to be NHS 
Commissioning Boards and Clinical Commissioning 
Groups, Health Boards in Wales and Health and 
Social Care Boards in Northern Ireland) and 
Hospital Trusts should ensure that appropriate 
Occupational Health services are in place with 
an identified designated healthcare provider 
to whom healthcare workers can be referred 
urgently, following an occupational exposure. 
Local health policies should specifically identify 
those staff responsible for: i) the management 
of occupational exposures; ii) the provision of 
PEP; and iii) clinical and serological post-exposure 
follow-up management. As part of their local 
protocols for appropriate/effective reporting, 
management and follow-up of those exposed to 
bloodborne viruses, these services must ensure 
that all healthcare workers are made aware of 
how to report an exposure, according to current 
national guidance. 

3. Although much has already been achieved, the 
Health Protection Agency (HPA) Health Protection 
Services needs to sustain and continue to improve 
data collection by encouraging better reporting 
by existing centres, recruiting new centres and 
forging closer links with virology and microbiology 
colleagues. Greater emphasis is needed on: 
i) conducting source and follow-up testing; ii) 
reporting of results at local and national level; 
and iii) alerting the surveillance programme to 
any occupational bloodborne virus exposures and 
outcomes including seroconversions.
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Introduction

The active surveillance of significant occupational exposures in healthcare settings in England, 
Wales and Northern Ireland for bloodborne viruses (BBVs) was implemented in July 1997.2  Under 
the scheme, occupational exposures include percutaneous exposures where the skin has been 
broken by a needle or other sharp object, or a human scratch or bite. Occupational exposures also 
include mucocutaneous exposures, where the mucous membranes (mouth, nose or eyes), or non-
intact skin, have been contaminated.3  A significant exposure is a percutaneous or mucocutaneous 
exposure to blood or other body fluids from a source patient that is known to be, or as a result of 
the incident found to be, hepatitis B virus surface antigen (HBsAg), hepatitis C virus (HCV), or human 
immunodeficency virus (HIV) positive.   

This report includes all significant occupational exposures to BBVs in healthcare workers (HCWs) 
that occurred between 1st January 1997 and 31st December 2011, and were reported to the 
Health protection Agency’s (HPA) enhanced surveillance system by 17th October 2012. There are 
199 reporting centres in England, 10 in Wales, and two in Belfast in Northern Ireland (see Map 1), 
participating in the significant occupational exposures surveillance scheme. The reporting centres 
include occupational health (OH) departments, genito-urinary medicine (GUM) clinics, microbiology, 
virology and infection control departments. Details on methodology were presented in the previous 
report.4

Health Protection Scotland does not have an equivalent surveillance scheme.

1
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Key messages

2.1 Type of exposures

Since 1997, 5822 occupational exposures to blood or other high-risk body fluids5 were reported 
in England, Wales and Northern Ireland. From 2002 to 2011, 4381 incidents have been reported 
from 172 centres (increasing from 276 in 2002 to 541 in 2011) (Table 1 – Appendix 1). One third 
of these reports (35%, 1520/4381) were received from 39 centres in London. Outside London, the 
greatest number of reports between 2002 and 2011 were received from the South West (471 from 
15 centres), followed by the West Midlands (466 from 17 centres), and the North West (428 from 
20 centres). Reports were received from all Strategic Health Authorities (SHAs) in England, Wales 
and Northern Ireland (Map 1).

Percutaneous exposure injuries carry the greatest risk for the transmission of BBVs in the healthcare 
setting.6,7 Nearly three-quarters (72%, 3140/4381) of reported injuries between 2002 and 2011 
were percutaneous injuries. Whilst the number of percutaneous injuries occurring has increased, as 
a percentage of the overall number of reports, they have declined, from 79% in 2002 (218/276) to 
67% in 2011 (363/541) (Table 1 – Appendix 1). 

The risk of infection following a percutaneous injury, especially deep penetrating injuries involving 
a hollowbore needle or a device visibly contaminated with blood, has been estimated at 1 in 3 for 
HBV,8 1 in 30 for HCV,6 and 1 in 300 for HIV.5 The devices causing sharps injuries are numerous. 
Between 2002 and 2011, 66% (1952/2947) of injuries caused by needles and other sharps were 
attributed to hollowbore needles, 21% (607) to solid needles, and 13% (374) were stated as ‘other’ 
sharps, such as scalpels and dental probes. This is consistent with published data,9 which show 
that percutaneous injuries involving hollowbore needles following blood sampling, which includes 
procedures such as venepuncture, are the most commonly reported occupational exposures in the 
healthcare setting. As a percentage of all percutaneous exposures, hollowbore needle attributed 
injuries slightly increased from 64% (140/218) in 2002 to 67% (246/365) in 2005, before declining 
steadily to 57% (205/363) in 2011. The reason for the overall decrease in the proportion of 
percutaneous exposures caused by hollowbore needles is currently unclear.  

2
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Of the 3140 percutaneous exposures reported between 2002 and 2011, nearly half (48%, 
1521/3140) involved HCV positive source patients (Table 1 - Appendix 1).  Since 2005, as a 
percentage of all exposures, HCV-related exposures have decreased; from 38% (105/276) in 2002 
to 32% (173/541) in 2011 (Figure 1 and Table 1- Appendix 1). Considering just percutaneous 
exposures, the percentage of HCV-related exposures decreased slightly from 52% (189/365) in 
2005 to 48% (173/363) in 2011.  

Map 1: Number of centres and reports by Strategic Health Authority, in England, Wales and 
Northern Ireland, 2002-2011

Northern Ireland: 
reports 15 – centres 2

North East: 
reports 83 – centres 7

Yorkshire and The Humber: 
reports 278 – centres 15

East Midlands: 
reports 286– centres 9

East of Englands: 
reports 272– centres 14

London: 
reports 1520– centres 39

South East Coast: 
reports 237– centres 14

South Central : 
reports 235– centres 11

South West: 
reports 471– centres 15

Wales: 
reports 90– centres 9

North West: 
reports 428– centres 20

West Midlands: 
reports 466– 
centres 17
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Figure 1: Occupational exposure by virus, type of exposure, 2002-20111
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Of percutaneous exposures reported between 2002 and 2011, injuries involving HIV positive source 
patients accounted for 23% (723/3140) (Table 1 – Appendix 1). The overall trend in reporting of 
these incidents has been upward, with an increase of 118% between 2002/03 and 2010/11 (from 
89 to 194). It is likely that the increasing number of exposures to HIV-infected source patients 
reflects national trends, with the number of people seen for HIV care in the UK having increased 
from 31,000 in 2002 to over 73,000 in 201110 because of the impact of effective antiretroviral 
therapies, more widespread testing and continued transmission. In addition, with the prevalence 
of diagnosed HIV exceeding two per 1,000 population in an increasing number of local authorities 
across England, the likelihood of HCWs outside of London coming into contact with an HIV-infected 
patient has also increased.11 

Of the 3140 percutaneous exposures reported between 2002 and 2011, 8% (241) involved an HBV- 
infected source patient, and 7% (203) involved a co-infected (infected with a combination of two 
or all of the BBVs) source patient. Exposures involving both source patients of unknown status for all 
three viruses and HCWs who started HIV PEP accounted for 14% (452/3140) of the reports.  

Mucocutaneous exposures carry a lower risk of BBV infection, estimated at 1 in a 1000 for 
HIV.5 There is currently no evidence on the risk of transmission for HBV and HCV following 
mucocutaneous exposure. Whilst these exposures accounted for only 27% (1189/4381) of reports 
between 2002 to 2011, mucocutaneous exposures have increased from 58 reports in 2002 to 159 
in 2011 (Table 1 – Appendix 1). This increase could partly be due to improved exposure reporting 
by HCWs and centres.  

Whilst the risk of BBV transmission due to percutaneous or mucocutaneous (in the case of HIV) 
exposure has been quantified, it is more difficult to estimate the risk of BBV transmission where 
the recipient has sustained a human scratch or bite injury. The number of reported exposures 
attributed to a human scratch or bite was 101 in 2002 and 46 in 2011. Risk of transmission in these 
cases will depend on the severity of the incident, the source patient’s oral hygiene, and disease 
stage in the source patient.12

The number of reports received as a percentage of all reports by type of virus and exposure for that year 
1 Date of exposure up to 31st December 2011. The number may rise as further reports are received.
2 PCE = percutaneous; these include injuries sustained by needles and other sharp instruments, human bites and human scratches.
3 Unknown & HCW on HIV PEP = source status was unknown for all three bloodborne viruses at the time of reporting; these reports did not start to be collected until 2000.
4 MCE = mucocutaneous; these include exposures to the mucous membranes (e.g. eyes, mouth) and non-intact skin (e.g. broken skin through cuts and abrasions or skin conditions).
HCW = healthcare worker     PEP = post-exposure prophylaxis
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2 Date of incident up to 31st December 2010. The number may rise as further reports are received.
3 SP = standard (universal) infection control precautions.

1 These include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.

1 These include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.
3 PCE = percutaneous; these include injuries sustained by needles and other sharp instruments, human bites and human scratches.
4 MCE = mucocutaneous; these include exposures to the mucous membranes (e.g. eyes, mouth) and non-intact skin (e.g. broken skin through cuts and abrasions or skin conditions).
HCW = healthcare worker     PEP = post-exposure prophylaxis

Proportion (%) = the number of reports received as a proportion of reports where the HCW  has commenced HIV PEP for that year of incident and reported a time to HIV PEP.
1 These include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.
HCW = healthcare worker     PEP = post-exposure prophylaxis
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 Figure 5: Factors 1 contributing to the accidental exposure, 2002-2002-20112
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2.2 Exposures by profession

Between 2002 and 2011, occupational exposures among nursing professions accounted for almost 
half (46%; 2033/4381) of all reports, with exposures among medical and dental professions 
accounting for 42% (1845). Over time, however, the proportions of exposures reported by the 
medical and dental professions have increased. Since 2007, the percentage of exposures reported 
by medical and dental professions (2011: 43%; 231/541) has been similar to that reported by 
nursing professions (2011: 44%; 237) (Figure 2 and Table 2 - Appendix 1). Overall, occupational 
exposure reports involving the medical and dental professions rose from 100 in 2002 to 231 in 
2011, a 131% increase (Figure 2), whilst in the nursing professions reports increased by 82%; 130 
reports in 2002 to 237 reports in 2011.  

By type of exposure within the nursing professions, nurses and healthcare assistants reported 
a greater percentage of hollowbore needle injuries between 2002 and 2011 (48%, 866/1810) 
compared to midwives (30%; 34/113). Midwives, in turn, reported a greater percentage of solid 
needle exposures (20%; 23 compared to 7%; 124) and mucocutaneous incidents (42%; 47 
compared to 33%; 597) than nurses and healthcare assistants (Figure 3), reflecting differences in 
clinical duties. 

Reported occupational exposures between 2002 and 2011 in professions allied to medicine and 
ancillary staff (porters, security and housekeeping staff) were much lower (9%; 411/4381), and 
showed minimal change over time. It is however, discouraging that 72 of these exposures involved 
ancillary staff who were not directly involved in patient care. Of these incidents, 81% (58/72) 
were due to percutaneous exposures, with 62% (36/58) of these caused by hollowbore needles. 
These exposures were preventable since the majority were from inappropriately discarded needles, 
and are clear examples of the consequences of non-compliance with standard infection control 
precautions and safe disposal of clinical waste. 

The number of reports received as a percentage of all reports by occupational group for that year 
1 Date of exposure up to 31st December 2011. The number may rise as further reports are received.
2 Nursing professions = nurses, midwives, healthcare assistants/auxiliary nurses and dental personnel (dental nurses/hygienists). 
3 Professions allied to medicine = including phlebotomists, laboratory workers, paramedics, radiographers, operating department assistants, physiotherapists, general technician, dialysis 
technician, embalmer/mortuary technician, national vocational qualifications staff/trainees.
4 Ancillary staff = porters, security and housekeeping staff.

Figure 2: Percentage of reports by occupational group, 2002-20111
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Proportion (%) = the number of reports received as a proportion of reports where the HCW  has commenced HIV PEP for that year of incident and reported a time to HIV PEP.
1 These include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.
HCW = healthcare worker     PEP = post-exposure prophylaxis
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Figure 8: Length of time on HIV PEP, source HIV negative or of unknown HIV status, 2006-2011
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2.3 Exposures by location

Over three quarters of occupational exposures reported between 2002 and 2011 occurred in 
wards, theatres, Accident and Emergency (A&E) and Intensive Care Units. Reported exposures in the 
ward accounted for 43% (162/379) of all exposures in 2011 (Figure 4 and Table 3 – Appendix 1). 
In the same year, occupational exposures in theatre and A&E accounted for 17% (64) and 7% (28) 
of reported exposures, respectively. Exposures also occurred in the community (4%; 17) and dental 
(6%; 24) settings. In 2011, both nursing and medical professions experienced a higher number of 
percutaneous injuries in wards (63%; 58/92 and 67%; 36/54, respectively) and theatres (73%; 8/11 
and 82%; 36/44, respectively) compared to other locations.
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Proportion (%) = the number of reports received as a proportion of reports by location of incident for that year. 
1 Date of incident up to 31st December 2011. The number may rise as further reports are received.
2 Other includes: laboratory; mortuary; other hospital departments; GUM; outpatient department; liver unit; minor treatment centre; incidents occurring in other parts of the hospital, such 
as the grounds, toilet, car park and post room; non-hospital based clinical settings, and a small number of incidents that occurred in another country but were reported in the UK, etc.

The number of reports received as a percent of all reports by occupational group for that year 
1 Date of exposure up to 31st December 2011. The number may rise as further reports are received.
2 Professions allied to medicine = including phlebotomists, laboratory workers, paramedics, radiographers, operating departments assistants, physiotherapists, general technician, dialysis 
technician, embalmer/mortuary technician, National Vocational Qualification staff/trainees.
3 Ancillary staff = porters, security and housekeeping staff.
4 Mucocutaneous; these include exposures to the mucous membranes (e.g. eyes, mouth) and non-intact skin (e.g. broken skin through cuts and abrasions or skin conditions).

1 Date of exposure up to 31st December 2011. The number may rise as further reports are received.
2 Other includes: laboratory; mortuary; other hospital departments; GUM; outpatient department; liver unit; minor treatment centre; incidents occurring in other parts of the hospital, such as 
the grounds, toilet, car park and post room; non-hospital based clinical settings, and a small number of incidents that occurred in another country but were reported in the UK, etc.
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3 SP = standard (universal) infection control precautions.
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3 PCE = percutaneous; these include injuries sustained by needles and other sharp instruments, human bites and human scratches.
4 MCE = mucocutaneous; these include exposures to the mucous membranes (e.g. eyes, mouth) and non-intact skin (e.g. broken skin through cuts and abrasions or skin conditions).
HCW = healthcare worker     PEP = post-exposure prophylaxis

Proportion (%) = the number of reports received as a proportion of reports where the HCW  has commenced HIV PEP for that year of incident and reported a time to HIV PEP.
1 These include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.
HCW = healthcare worker     PEP = post-exposure prophylaxis
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Figure 8: Length of time on HIV PEP, source HIV negative or of unknown HIV status, 2006-2011
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Figure 10: Healthcare worker hepatitis B vaccination status, 2009-2011
1,2

0

20

40

60

80

100

120

140

Known non-
responder 
to HB vaccine3

Not known

Hepatitis B vaccination status

N
um

be
r 

of
 r

ep
or

ts

Figure 11: Reported risk factors for infection, HCV and HIV positive patients1, 2005to 20112 
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denominator (although they are relatively few in number).
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HCW = healthcare worker     PEP = post-exposure prophylaxis

Proportion (%) = the number of reports received as a proportion of reports where the HCW  has commenced HIV PEP for that year of incident and reported a time to HIV PEP.
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HCW = healthcare worker     PEP = post-exposure prophylaxis

    

Nursing professions2

Medical and dental professions 

Professions allied to medicine3

Ancillary staff4

Unknown occupation

0

10

20

30

40

50

60

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Pe
rc

en
ta

ge
 o

f r
ep

or
ts

Year of exposure 

0

10

20

30

40

50

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year of exposure

Pe
rc

en
ta

ge
 o

f r
ep

or
ts

Ward

Theatre

A&E

Intensive Care Unit

Community

Dental

Other2

2

 Figure 5: Factors 1 contributing to the accidental exposure, 2002-2002-20112

0

20

40

60

80

100

2002-2004 2005-2007 2008-2011

Year group

Pe
rc

en
ta

ge
 o

f r
ep

or
ts

Figure 6: HIV PEP status of HCW after exposure to HIV positive source 1, by type of exposure, 2002-2011 2

0

20

40

60

80

100

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year of exposure

N
um

be
r 

of
 r

ep
or

ts

PCE incidents - HIV PEP3

PCE incidents - no HIV PEP

MCE incidents - HIV PEP4

MCE incidents - no HIV PEP

Figure 7: Time elapsed (hours) between exposure to an HIV positive source  1 and initiation of HIV PEP, 2002-2011 2

0

20

40

60

80

100

2002-2003 2004-2005 2006-2007 2008-2009 2010-2011

Year of exposure

Pe
rc

en
ta

ge
 o

f r
ep

or
ts

 

<=1

>1-3

>3-12

>12-24

>24-48

>48-72

>72

n=96 n=144 n=104n=167 n=134

Figure 8: Length of time on HIV PEP, source HIV negative or of unknown HIV status, 2006-2011

0

20

40

60

80

100

2006-2008 2009-2011 2006-2008 2009-2011

Year group of exposure

Pe
rc

en
ta

ge
 o

f r
ep

or
ts

 

1 day

2-3 days

4-7 days

8-14 days

15+ days

HIV negative source patients Source patients of unknown HIV status  

n=163 n=42n=114 n=20

0

20

40

60

80

100

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year of exposure

Pe
rc

en
ta

ge
 o

f r
ep

or
ts

AZT+3TC+Indinavir4 AZT+3TC+Nelfinavir4 AZT+3TC only AZT+3TC+Kaletra Kaletra+Truvada Other drug combination Yes on PEP - drug names NK

February 2004 July 20073 September 2008

Figure 10: Healthcare worker hepatitis B vaccination status, 2009-2011
1,2

0

20

40

60

80

100

120

140

Known non-
responder 
to HB vaccine3

Not known

Hepatitis B vaccination status

N
um

be
r 

of
 r

ep
or

ts

Figure 11: Reported risk factors for infection, HCV and HIV positive patients1, 2005to 20112 

0

10

20

30

40

50

60

70

80

90

100

HCV HIVHCV or HIV

Pe
rc

en
ta

ge
 o

f r
ep

or
ts

People who inject drugs

Country of origin high risk for BBVs

Men who have sex with men

Dialysis patient / chronic renal failure

Liver transplant patient

Haemophiliac

Blood transfusions

History of imprisonment

Body piercing / tattoo

Multiple sex partners

Mother-to-child transmission

Other

n=787 n=234

Healthcare worker-related

Procedure-related

Non-compliance with SP3

    1 dose 
HB vaccine 
pre-exposure

<    2 doses 
HB vaccine 
pre-exposure 
(anti-HBs 
not known)

> Known 
responder to 
HB vaccine4

// Eye of the Needle: United Kingdom surveillance of significant occupational exposures to bloodborne viruse in healthcare workers



13

Using cumulative data from 2002 to 2011, where information on the occurrence of the exposure 
in relation to the procedure was reported, 39% (554/1410) of exposures occurring in the ward 
took place after the procedure. Over time, this percentage has consistently decreased from 46% 
(102/221) in 2002/03 to 37% (110/298) in 2010/11. Incidents in the ward tended to be more HCW–
related and, therefore, with behavioural change, can be avoided. 

Between 2002 and 2011, 20% (110/552), 24% (68/285) and 37% (120/328) of exposures in 
theatres, Intensive Care Units and A&E, respectively, occurred after the procedure. Exposures after 
the procedure in these locations remained relatively stable over time.  In these three locations, 
exposures were mostly procedure-related and were associated with more complex exposure-prone 
procedures or procedures performed under emergency conditions with increased risk of injury.  
Safety engineered devices could have a role in reducing these procedure-related incidents.

2.4 Time of exposure

There were 2690 exposures reported between 2004 and 2011 where information was available 
on the time and location of the exposures. In the ward, whilst the majority of exposures occurred 
between the hours of 08:00 and 21.59, 19% (213/1106) were still occurring between 22.00-07.59.  
Theatre exposures were more time-dependent, decreasing from 36% (167/462) at 12.01-16.00 
to 27% (125) at 16.01-21.59, with a greater dip to 8% (38) at 22:00 to 07:59. In A&E, the highest 
percentage (37%; 98/265) of reported exposures occurred between 22:00 and 07:59, with the 
lowest (16%; 43) occurring between 08:00 and 12:00.

Two-hourly time intervals were also examined, with the ward and theatres (other than emergency 
sessions) busiest during the day between 08:00 and 18:00, when most routine operations and 
therapeutic interventions occur. By contrast, A&E showed two peaks of reporting at 18.00 – 
20:00 and midnight – 02:00, reflecting busier periods during the night when most emergency 
consultations occur. In the Intensive Care Unit, because of the constant nature of the care provided, 
incidents were not as time-dependent as in these other locations. Due to the type of work 
performed in community and dental settings, the majority of exposures (74%; 126/171 and 80%; 
94/117, respectively), occurred between 08:00 and 16:00.  

2.5 Prevention of exposures

Occupational exposures occurring after the procedure are preventable with proper adherence 
to protocols for the safe handling and disposal of sharps and clinical waste. Exposures occurring 
after the procedure include injuries sustained before disposal whilst inappropriately re-capping a 
needle, disassembling a device, as a result of items left on or near disposal containers, or in transit 
to the rubbish disposal and cleaning area. Exposures that occur during or after disposal include 
injuries sustained while putting items into disposal containers or clearing devices left on the floor, 
table or bed, as well as due to items protruding from sharps containers as a result of inappropriate 
waste disposal, or items piercing the side of sharp boxes. As these are down-stream injuries, safety 
engineered devices could contribute significantly to their reduction and elimination.
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Between 2002 and 2011, information on the device used and timing of the injury in the procedure 
was reported for 36% (1594/4381) of percutaneous exposures. Of these, 68% (1086/1594) and 
32% (508/1594) were attributed to hollowbore and solid needle injuries, respectively.  

In percutaneous injuries caused by hollowbore needles, 57% (616/1086) occurred after the 
procedure and of these, where information was provided, in 73% (234/319), 18% (56) and 
9% (29), the contributory factor was reported as non-compliance with standard precautions, 
procedure-related and HCW-related, respectively. In injuries caused by solid needles, 25% (125/508) 
occurred after the procedure. Of these, where information was provided, in 69% (36/52), the 
contributory factor was reported as non-compliance with standard precautions and in 15% (8) 
each, the reported factors were procedure-related and HCW-related.  Thus, 73% (270/371), of 
exposures occurring after the procedure could have been prevented by compliance with standard 
precautions. Procedure and HCW-related contributory factors in exposures occurring after the 
procedure, accounted for 17% (64/371) and 10% (37) of percutaneous injuries, respectively; these 
injuries were potentially preventable.

Procedure-related contributory factors include, emergency procedures, bloods taken for blood 
gases or culture, or where the procedure was performed differently to routine practice. Healthcare 
worker-related factors include the exposed HCW not holding the sharp (injured by another HCW), 
distraction, tiredness, inexperience and rushing the procedure. Non-compliance with standard 
precautions as a contributory factor include not having a sharps bin at hand, clearing of sharps 
used by someone else, and overfull sharps bins. Comprehensive education, training and promotion 
of adherence to standard precautions would reduce these factors as sources of occupational 
exposures. The rationale and steps that can be taken to reduce injuries and exposures to BBVs have 
been published elsewhere.8,13

Overall, of the percutaneous exposures attributed to hollowbore needles, 39% (425/1086) 
occurred during the procedure.  Information on the contributory factors involved in the exposures 
was available in 19% (79/425) of the reports. Of these, procedure-related, non-compliance with 
standard precautions, and HCW-related contributory factors were reported in 72% (57/79), 13% 
(10) and 15% (12) of hollowbore needle injuries, respectively.  In injuries caused by solid needles, 
75% (383/508) occurred during the procedure and of these, where information was provided, 
in 79% (48/61), 16% (10) and 5% (3), the contributory factor was reported as HCW-related, 
procedure-related and non-compliance with standard precautions, respectively.  

In comparing contributory factor categories over time, exposures involving non-compliance with 
proper handling and disposal of clinical waste increased from 54% (177/329) of exposures in 2005-
2007 to 65% (213/327) in 2008-2011 (Figure 5). Procedure-related exposures decreased from 29% 
(95/329) to 19% (63/327) over the same time period, as did HCW-related exposures (from 17%; 57 
to 16%; 51).  
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2.6 Hepatitis C related exposures 

2.6.1 Clinical management
Since there is currently no vaccine or post-exposure chemoprophylaxis to prevent HCV 
seroconversions, and given that HCV infections remain asymptomatic in up to 85% of cases,14 
appropriate testing and follow-up is essential to detect a case of HCV seroconversion. Appendix 
2 provides a flow chart for HCV occupational exposure testing where a HCW has had a significant 
exposure to an HCV positive source patient.  

2.6.2 Outcome monitoring
Between 2008 and 2011, there were three patient to HCW HCV transmissions following significant 
occupational exposures, bringing the total number of HCV seroconversions in HCWs reported 
to date to 17 (Table 1 and Appendix 3). All the HCWs seroconverted following percutaneous 
exposures involving hollowbore needles contaminated with fresh blood. In two cases, the injury was 
reported as being of moderate depth. Two incidents occurred in the ward and one in a clinic. One 
incident occurred during the procedure, when the patient moved whilst the HCW was performing 
a venepuncture using a conventional butterfly needle in the vein. The second incident occurred 
after the procedure when the HCW left the device in a tray next to the sharps bin and did not 
dispose of the sharp directly after use. In the injury that happened during the procedure, the 
exposure was related to patient factors and the HCW could not have acted differently to prevent 
injury. Where the injury occurred after the procedure, here, as well as non compliance with the safe 
disposal of clinical waste, the HCW also reported that they were at the end of a night shift and the 
venepuncture had been difficult. The third incident occurred when the HCW was assisting a patient 
whose butterfly needle had come out of their vein.  The three HCWs were wearing gloves at the 

The number of reports received as a percentage of all reports where a contributory factor was attributed for that year group.
1 The database allows up to two contributory factors to be listed per incident, and these second factors have been included in the denominator (although they are relatively few in number).
2 Date of exposures up to 31st December 2011. The number may rise as further reports are received.
3 SP = standard (universal) infection control precautions.
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Figure 10: Healthcare worker hepatitis B vaccination status, 2009-2011
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time of their injury. Eight of the 17 seroconversions reported to the surveillance programme from 
1997 to 2011, where there was sufficient information on timing, occurred after the procedure, 
with most potentially preventable (Appendix 3).

The genotype of the source patient was available in one of the incidents and this matched 
the genotype of the HCW. The HCWs had no other risk factors for HCV infection other than 
occupational exposure, and their first positive HCV PCR tests were consistent with transmission 
having occurred following their needlestick injuries.

In addition, two further seroconversion incidents were reported from Scotland, one of which 
occurred in theatre and the other in a ward, both after a cannulation procedure. In one incident, 
the sharps bin was not immediately at hand, a failure of adherence to standard precautions and 
the other occurred whilst clearing up after the procedure. Thus, there are now three cases in total 
reported from Scotland.  For further details on these cases, please see Appendix 3.

Annual HCV seroconversion rates following occupational exposures have been calculated for 
each year between 1997 and 2011 (Table 5). The denominator used includes the number of 
seroconversions by year of exposure documented through the scheme, the number of six month 
reports received for HCWs who were exposed to an HCV positive source patient following a 
percutaneous injury who have remained HCV antibody negative, and the number of HCWs 
who were HCV RNA or antibody negative at three months post-exposure and were HCV RNA 
negative at six months. In 2011, 188 six month reports of HCW exposures to HCV were received 
by the surveillance programme, including one seroconversion. Of these, 73 HCWs exposed to 
an HCV positive source patient following percutaneous injury remained HCV negative at their 
six month follow-up. The seroconversion rate for the cases reported in 2011 was 1.4% (1/74). 
The seroconversion rate for the 14 cases reported between 1997 and 2011 was 1.4% (14/1011). 
The HCWs who seroconverted in 1996 (SOE1/1996), 2003 (SOE3/2003) and 2007 (SOE1/2007) 
following exposure to an unknown source patient were excluded from the seroconversion rate 
calculations since they did not meet the case definition of an exposure to a known HCV positive 
source patient. Three cases of HCV seroconversion following a percutaneous exposure were 
reported in Scotland in 2007, 2008 and 2011. There have been no cases of HCV seroconversion 
reported to the surveillance system from Wales or Northern Ireland.

Year of incident

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total

Number of healthcare workers with 
six months follow-up (including 
seroconversion cases)

18 35 38 58 59 44 68 81 118 102 78 93 66 79 74 1011

Number of HCV seroconversions 0 0 0 1 1 0 4 1 2 2 0 0 1 1 1 14

Transmission rate (seroconversions/
number of cases)

0 0 0 1.7% 1.7% 0 5.9% 1.2% 1.7% 2.0% 0 0 1.5% 1.3% 1.4% 1.4%

1Date of exposure up to 31st December 2011. The number may rise as further reports are received.

Table 5: Number of healthcare workers with six months follow-up for percutaneous exposures to HCV 
positive source patients, and number of HCV seroconversion cases that year, 1997-20111
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Figure 6: HIV PEP status of HCW after exposure to HIV positive source patient1, by type of 
exposure, 2002-20112
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Of 20 cases (see Appendix 3) of HCV seroconversion in HCWs in the UK, 17 were reported to 
have cleared the virus. Sixteen of the cases were known to have been on treatment, with 13 
HCWs known to have achieved a sustained virological response (cleared the virus and became 
HCV RNA negative). One of these HCWs was started on treatment which was then stopped one 
week later because they had spontaneously cleared the virus. There is evidence that recent HCV 
seroconverters started on early treatment, within six months of their infection, go on to clear the 
virus.15  However, in the absence of controlled study data, no definitive recommendations can 
be made about the timing of treatment initiation.  It seems reasonable to delay treatment for 
two to four months after acute onset to allow for spontaneous resolution16 since most patients 
who spontaneously clear the virus would have done so within this period. Although no definitive 
recommendation can be made about the duration of treatment needed to clear the virus, the 
available evidence would suggest that it is reasonable to continue treatment for at least six 
months.16 It is essential that proper post-exposure follow-up testing is conducted, in order that 
treatment for HCV can be started promptly when appropriate.

2.7 HIV related exposures 

2.7.1 Policy monitoring
The majority of HCWs exposed to the risk of HIV infection are started on HIV PEP in line with the HIV 
Post-Exposure Prophylaxis Guidance from the UK Chief Medical Officers’ Expert Advisory Group on 
AIDS (Appendix 4).5 A total of 1336 HCWs were reported as having been exposed to HIV positive 
source patients between 2002 and 2011.  Of these, 78% (1048/1336) initiated HIV PEP (Figure 6 
and Table 4 – Appendix1); 71% (742/1048) of the HCWs on HIV PEP had sustained percutaneous 
exposures to known HIV-infected source patients. Nineteen percent (256/1336) of HCWs did not 
initiate HIV PEP despite being exposed to an HIV positive source patient. Reported reasons for not 
initiating HIV PEP included: i) the exposure was perceived to be low-risk by the managing clinician 
or HCW; ii) the HCW refused HIV PEP; iii) the interval since exposure was too great for HIV PEP to be 
of benefit. Between 2007 and 2011, there was a sustained increase in HCWs who initiated HIV PEP 

1 These include reports of dual/triple-infected source patients.
2 Date of exposure up to 31st December 2011. The number may rise as further reports are received.
3 PCE = percutaneous; these include injuries sustained by needles and other sharp instruments, human bites and human scratches.
4 MCE = mucocutaneous; these include exposures to the mucous membranes (e.g. eyes, mouth) and non-intact skin (e.g. broken skin through cuts and abrasions or skin conditions).
HCW = healthcare worker     PEP = post-exposure prophylaxis
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Proportion (%) = the number of reports received as a proportion of reports where a contributory factor was attributed for that year group.
1 The database allows up to two contributory factors to be listed per incident, and these second factors have been included in the 
denominator (although they are relatively few in number).
2 Date of incident up to 31st December 2010. The number may rise as further reports are received.
3 SP = standard (universal) infection control precautions.

1 These include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.

1 These include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.
3 PCE = percutaneous; these include injuries sustained by needles and other sharp instruments, human bites and human scratches.
4 MCE = mucocutaneous; these include exposures to the mucous membranes (e.g. eyes, mouth) and non-intact skin (e.g. broken skin through cuts and abrasions or skin conditions).
HCW = healthcare worker     PEP = post-exposure prophylaxis

Proportion (%) = the number of reports received as a proportion of reports where the HCW  has commenced HIV PEP for that year of incident and reported a time to HIV PEP.
1 These include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.
HCW = healthcare worker     PEP = post-exposure prophylaxis
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Figure 10: Healthcare worker hepatitis B vaccination status, 2009-2011
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Figure 7: Time elapsed (hours) between exposure to an HIV positive source patient1 and 
initiation of HIV PEP, 2002-20112
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after percutaneous injuries (71 in 2007 increasing to 100 in 2011). In mucocutaneous exposures, 
initiation of HIV PEP also increased, from 28 in 2007 to 41 in 2011.

There were 493 cases between 2002 and 2011 where the HCW sustained an injury from a source 
patient whose viral status was not available for all three BBVs at the time of injury, but who on risk 
assessment was considered to be at high-risk for HIV infection. In all of these cases, the HCW was 
started on HIV PEP as indicated in national guidance. Most of these HCWs (92%; 452/493) had 
sustained percutaneous injuries (Table 1 – Appendix 1).

National guidance recommends that for ‘optimal efficacy’ HIV PEP should be commenced ideally 
within an hour and certainly within 48-72 hours of exposure.5 Between 2002 and 2011, 34% 
(221/645) of all HCWs exposed to an HIV positive source patient, who initiated HIV PEP, did so 
within an hour of the exposure, and 89% (577/645) had commenced HIV PEP within 24 hours of 
the exposure (Figure 7). There is still room for improvement on time to initiate HIV PEP; between 
2010 and 2011 four HCWs exposed to an HIV positive source patient initiated HIV PEP after 72 
hours. Between 2002 and 2011, time taken to initiate HIV PEP differed by location of exposure. In 
wards, theatres and ITU 90% (383/427) of HCWs received HIV PEP within 24 hours. In A&E, a slightly 
lower proportion (78%; 38/49) received HIV PEP within 24 hours. 

Timely testing of the source patient where the HIV status is unknown is essential to avoid the 
unnecessary exposure of HCWs to antiretroviral drugs with possible side effects.17 To show changes 
over time, and because of small numbers, 2006 to 2008 data are compared to 2009 to 2011 
data (Figure 8). Where HCWs have been exposed to HIV negative source patients, the percentage 
of HCWs discontinuing HIV PEP within a day of initiating their treatment increased from 44% 
(72/163) between 2006 and 2008 to 52% (59/114) between 2009 and 2011. The percentage of 
HCWs exposed to an HIV negative source patient, and who remained on HIV PEP beyond seven 
days, decreased from 11% (18/163) between 2006 and 2008 to 9% (10/114) between 2009 
and 2011 (Figure 8). These data are difficult to interpret as there is often a lack of information 

The number of reports received as a percentage of all reports where the HCW  has commenced HIV PEP for that year of exposure and reported a time to HIV PEP.
1 These include reports of dual/triple-infected source patients.
2 Date of exposure up to 31st December 2011. The number may rise as further reports are received.
PEP = post-exposure prophylaxis
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1 The database allows up to two contributory factors to be listed per incident, and these second factors have been included in the 
denominator (although they are relatively few in number).
2 Date of incident up to 31st December 2010. The number may rise as further reports are received.
3 SP = standard (universal) infection control precautions.

1 These include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.

1 These include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.
3 PCE = percutaneous; these include injuries sustained by needles and other sharp instruments, human bites and human scratches.
4 MCE = mucocutaneous; these include exposures to the mucous membranes (e.g. eyes, mouth) and non-intact skin (e.g. broken skin through cuts and abrasions or skin conditions).
HCW = healthcare worker     PEP = post-exposure prophylaxis

Proportion (%) = the number of reports received as a proportion of reports where the HCW  has commenced HIV PEP for that year of incident and reported a time to HIV PEP.
1 These include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.
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0

20

40

60

80

100

2006-2008 2009-2011 2006-2008 2009-2011

Year group of exposure

Pe
rc

en
ta

ge
 o

f r
ep

or
ts

 

1 day

2-3 days

4-7 days

8-14 days

15+ days

HIV negative source patients Source patients of unknown HIV status  

n=163 n=42n=114 n=20

0

20

40

60

80

100

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year of exposure

Pe
rc

en
ta

ge
 o

f r
ep

or
ts

AZT+3TC+Indinavir4 AZT+3TC+Nelfinavir4 AZT+3TC only AZT+3TC+Kaletra Kaletra+Truvada Other drug combination Yes on PEP - drug names NK

February 2004 July 20073 September 2008

Figure 10: Healthcare worker hepatitis B vaccination status, 2009-2011
1,2

0

20

40

60

80

100

120

140

Known non-
responder 
to HB vaccine3

Not known

Hepatitis B vaccination status

N
um

be
r 

of
 r

ep
or

ts

Figure 11: Reported risk factors for infection, HCV and HIV positive patients1, 2005to 20112 

0

10

20

30

40

50

60

70

80

90

100

HCV HIVHCV or HIV

Pe
rc

en
ta

ge
 o

f r
ep

or
ts

People who inject drugs

Country of origin high risk for BBVs

Men who have sex with men

Dialysis patient / chronic renal failure

Liver transplant patient

Haemophiliac

Blood transfusions

History of imprisonment

Body piercing / tattoo

Multiple sex partners

Mother-to-child transmission

Other

n=787 n=234

Healthcare worker-related

Procedure-related

Non-compliance with SP3

    1 dose 
HB vaccine 
pre-exposure

<    2 doses 
HB vaccine 
pre-exposure 
(anti-HBs 
not known)

> Known 
responder to 
HB vaccine4

// Eye of the Needle: United Kingdom surveillance of significant occupational exposures to bloodborne viruse in healthcare workers



19

provided relating to the reasons for the length of time on HIV PEP. Although factors such as access 
to laboratory testing and delay in the source patient being consented for testing may provide an 
explanation, it is still important for OH, together with the Microbiology and Virology laboratories, 
to ensure that the source patients involved in occupational exposures are consented and tested 
promptly and results reported with minimal delay.

Between 2009 and 2011, 91% (104/114) of HCWs exposed to an HIV negative source patient 
discontinued HIV PEP within seven days of commencement. However, 10 HCWs remained on 
HIV PEP for over a week, with seven of these completing the course. Four of the source patients 
involved in these cases had recent risk factors for HIV and therefore could have been in the window 
period. All of these four source patients were also known to be HCV antibody positive, with two 
HCV RNA positive and two of unknown HCV RNA status. 

Where length of time on HIV PEP was reported, there was no change in the percentage of HCWs 
continuing with HIV PEP for over two weeks following exposure to a source patient of unknown HIV 
status (60%; 25/42 between 2006 and 2008, and 60%; 12/20 between 2009 and 2011). Of the 20 
HCWs exposed to a source patient of unknown HIV status between 2009 and 2011, 11 completed 
the full course. Of the remaining nine HCWs, reasons were provided for discontinuing HIV PEP 
prematurely for seven; reasons included side effects and the exposure being reassessed as low-risk. 
It is plausible that with raised awareness of risk factors and the accumulating evidence on the use of 
HIV PEP, HCWs and those providing their care are gaining more confidence in managing exposures. 

Following a re-call of nelfinavir from the European market in mid-2007, the Expert Advisory Group 
on AIDS in 2008 recommended the use of Truvada (tenofovir and emtricitabine) with Kaletra 
(lopinavir and ritonavir) for HIV PEP starter packs.5 Appendix 4 outlines the main changes to the 
guidelines. Figure 9 shows the distribution of prescribed HIV PEP regimens by year of exposure 
for those HCWs exposed to an HIV positive source patient. Between 2009 and 2011, no indinavir 
(within the regimen AZT+3TC+indinavir) had been prescribed, with only two HCWs prescribed 

Figure 8: Length of time on HIV PEP, source patient HIV negative or of unknown HIV 
status, 2006-20111
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Figure 1: Occupational exposure by virus, type of exposure, 2002-20111 
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Figure 6: HIV PEP status of HCW after exposure to HIV positive source 1, by type of exposure, 2002-2011 2
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Figure 10: Healthcare worker hepatitis B vaccination status, 2009-2011
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Figure 11: Reported risk factors for infection, HCV and HIV positive patients1, 2005to 20112 
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nelfinavir (with AZT+3TC) in the same period. The switch from nelfinavir to Kaletra in mid-2007 is 
reflected in the data. In 2007, 28% (24/87) of HCWs were prescribed a nelfinavir-based regimen 
with 31% (27/87) receiving Kaletra-based (AZT+3TC+Kaletra) starter packs. In 2011, 44% (40/90) 
of HCWs prescribed HIV PEP initiated a Kaletra-based regimen (41%; 37 Kaletra+Truvada and 3%; 3 
AZT+3TC+Kaletra) (Figure 9).  

Six percent (5/90) of HCWs on HIV PEP in 2011 were on drug combinations which differed to that 
recommended for the starter pack; in 2007 the figure was 11% (10/87). The percentage of HCWs 
exposed to an HIV positive source patient prescribed an HIV PEP regimen categorised as ‘other’ has 
ranged between 5% and 15% of reports over time.   

The prescription of different HIV PEP drugs to those that are recommended is guided in part by the 
information that those managing the HCW are able to obtain about the source patient, such as 
their treatment regimen and resistance profile. Indeed, of the five HIV positive source patients who 
were involved in these exposures in 2011, two were known to be on antiretroviral therapy and both 
had known drug resistance. This information is very important in guiding the prescribing clinician’s 
choice of HIV PEP regimen.  

The percentage of reports with no details on the HIV PEP regimen has steadily increased from 4% 
(2/51) in 2002 to 50% (45/90) in 2011. Protocols for the management of exposed HCWs varies by 
centre; in particular, different processes are in place to assign responsibility to a member of staff 
to oversee further follow-up of HCWs if they initiate HIV PEP. Where GUM services are involved, OH 
Departments do not always receive follow-up information on the HCW. This could explain the lack 
of follow-up information on some reports. Clear communication between OH and GUM services is 
essential in order to improve the management of the HCW.  

 

Figure 9: HIV PEP regimens prescribed after exposure to an HIV positive source patient1, 
2002-20112
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Figure 8: Length of time on HIV PEP, source HIV negative or of unknown HIV status, 2006-2011
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Figure 10: Healthcare worker hepatitis B vaccination status, 2009-2011
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Figure 11: Reported risk factors for infection, HCV and HIV positive patients1, 2005to 20112 
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2.7.2 Outcome monitoring
Since 1997, there has been one documented HIV seroconversion in a HCW, in 1999, following a 
significant occupational exposure,18 and 38 HCWs with probable occupational acquisition of HIV. 
These cases were classified as “probable” rather than “documented” occupational seroconversions 
because, although these HCWs had no risk factors other than an occupational exposure, they 
did not have a baseline HIV negative test at the time of exposure. All but one of these HCWs had 
previously worked in healthcare settings in countries of high HIV prevalence and were, therefore, 
presumed to have been infected outside the UK. On investigation, the remaining HCW had no 
other risk factors to explain their infection and had never lived in a country of high HIV prevalence 
or worked as a HCW outside the UK. Thus the overall number of HIV cases in the UK diagnosed in 
HCWs since 1984 following occupational exposure is five documented cases18,19,20 and 47 probable 
cases. Of these 47, nine were diagnosed prior to 1997.

Risk factors associated with HIV transmission to HCWs following percutaneous injuries include deep 
injuries involving a hollowbore needle that has been in the vein or artery of an HIV positive source 
patient, especially with late-stage disease and a high viral load.7 Up to September 2008, completed 
follow-up for an occupational exposure to an HIV positive source patient was defined as having 
had an HIV test at six months following the exposure. National policy changed after September 
2008; completed follow-up was regarded as having had an HIV test at three months after exposure. 
Based on the new policy, of the 281 HCWs who had sustained a percutaneous injury involving an 
HIV positive source patient between 2008 and 2011, 62% (173/281) had a reported three month 
follow-up HIV test and all were negative.  

2.8 Hepatitis B exposures

In 2009, information on HBV post-exposure management and follow-up was introduced. Between 
2009 and 2011, 190 HBV exposures (including those involving a source patient co-infected with 
HCV and/or HIV) were reported. Where reported, 71% (77/109) involved a previously known 
HBV positive source patient. Percutaneous exposures accounted for 67% (123/184) of the HBV 
exposures, with mucocutaneous exposures representing the remaining 33% (61). The distribution 
of where the HBV exposures occurred is similar to that among all exposed HCWs (wards 66; 
theatres 29; Intensive Care Units 12; Community 8; A&E 5; Dental 5). 

Of 141 exposed HCWs with reported vaccination status, 89% (126) were known responders to 
hepatitis B vaccination (Figure 10). Of six HCWs who were non-responders to hepatitis B vaccination, 
two received hepatitis B immunoglobulin (HBIG) on the day of exposure, with an additional three 
receiving a booster dose of hepatitis B vaccine (including an accelerated course of vaccination for 
one HCW). The sixth HCW was not reported to have received HBIG or a booster dose of hepatitis B 
vaccine. There were no cases of seroconversion amongst the HCWs exposed to HBV positive source 
patients.
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2.9 The Source Patient

The viral status of the source patient and their risk of BBV infection are vital in assessing the 
likelihood of BBV transmission following an occupational exposure. Between 2005 and 2011, the 
viral status of the source patient was known at time of exposure in 83% (601/724) of HIV and 73% 
(1065/1454) of HCV significant occupational exposures. 

Where viral status is unknown at time of exposure, the timely testing of the source patient is crucial 
in minimising any unnecessary anxiety in the HCW, reducing unnecessary exposure to antiretroviral 
drugs, and in offering the HCW the opportunity to benefit from available interventions. Where the 
test results of a known source patient are yet to be made available, the likelihood of the patient 
being infected should be considered based on known risk factors. In circumstances where the 
source patient has not been identified, the likelihood of infection can be assessed based on the BBV 
risk profile of the relevant population. 

Figure 11 highlights how the risk factors for infection differ among HCV and HIV positive source 
patients. Among the 787 HCV positive source patients, for whom information was available, the 
three main risk factors for infection were: being a person who currently or has previously injected 
drugs (76%; 594); receiving dialysis and/or having experienced chronic renal failure (7%; 54); having 
had a liver transplant (4%; 33). Among the 234 HIV positive source patients, for whom information 
was available, the three main risk factors for infection were: originating from a country with a high 
prevalence of BBVs (52%; 121); sex between men (18%; 42); mother–to-child transmission (9%; 21).

Where viral status is unknown, a “high-risk” source patient is one where one or more of the risk 
factors presented in Figure 11 are known, or are likely, to be relevant. However, assessing whether 
an exposure is “high-risk” depends not only on the viral status of the source patient, but also the 
severity and type of exposure. In “high-risk” exposures, antiretroviral drugs and other available 
interventions should be recommended and offered in line with existing national guidance, in 
consultation with the HCW. 

Figure 10: Healthcare worker hepatitis B vaccination status after exposure to a HBV positive 
source patient, 2009-20111,2
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2 Date of exposure up to 31st December 2011. The number may rise as further reports are received.
3 Known non-responder to HB vaccine: anti-HBs<10mIU/ml 2-4 months post immunisation.
4 Known responder to HB vaccine: anti-HBs>10mIU/ml.
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Occupational exposures to BBVs in the healthcare setting continue to be of public health 
concern. Since the previous report, which contained data to end 2007, a further 2039 significant 
occupational exposures were reported in England, Wales and Northern Ireland, and five 
seroconversions to HCV have been reported (three in England and two in Scotland). 

Most of the occupational exposures to BBVs occurred in the ward, theatre, Intensive Care Unit and 
A&E. A major proportion of these exposures, such as those attributed to non-compliance with the 
safe handling of sharps and the disposal of clinical waste, were preventable. Each HCW should be 
responsible for the proper disposal of their clinical waste, rather than leaving it to be cleared by 
another person. The fact that five more documented HCV seroconversion cases have been reported 
in the UK since 2007 is a stark reminder that occupational exposures can result in BBV infections.  

It is highly likely that, in the UK, HCWs remain unaware of the outcome of their exposures and 
that the number of cases reported to date potentially underestimates the true number of 
seroconversions attributable to occupational exposures to HCV positive source patients. The 
consequences in terms of the exposed HCW’s own health, the risk of transmitting BBVs to patients, 
and the resource implications to the NHS in undertaking patient notification exercises and 
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 Figure 5: Factors 1 contributing to the accidental exposure, 2002-2002-20112
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Proportion (%) = the number of reports received as a proportion of reports where a risk factor for infection has been reported.
1 Does not include reports of dual/triple-infected source patient.
2 Date of incident up to 31st December 2011. The number may rise as further reports are received.

Conclusions and Future Developments
3.1 Conclusions

3

The number of reports received as a percentage of all reports where a risk factor for infection has been reported.
1 Does not include reports of dual/triple-infected source patients.
2 Date of exposure up to 31st December 2011. The number may rise as further reports are received.

// Eye of the Needle: United Kingdom surveillance of significant occupational exposures to bloodborne viruse in healthcare workers



24

restricting the practice of highly specialised and valued HCWs, should not be underestimated. As 
such, HCWs should be encouraged to ensure that they are aware of the outcome of exposures they 
may have sustained.  

The European Parliamentary Committee on Employment and Social Issues, in their 
recommendations to the European Commission on protecting European HCWs from bloodborne 
infections due to needlestick injuries,21 has endorsed the responsibilities of employers and 
employees in reducing the risk of these infections. In the UK, the Chief Medical Officer for England, 
in the HCV Action Plan for England, endorsed the need for all NHS organisations to minimise 
the risk of HCV transmission within healthcare settings by the adoption of rigorous standard 
infection control precautions, occupational health checks for staff, and effective management 
of occupational blood exposures.22  In addition, under the Health and Social Care Act 2008, a 
specific Code of Practice on the prevention and control of infections and related guidance has 
been published.23  Part of this Code requires NHS bodies to implement policies relating to the 
safe handling and disposal of sharps, the prevention of occupational exposures to BBVs including 
prevention of sharps injuries (including the provision of medical devices that incorporate sharps 
protection), and the implementation of policies on the management of occupational exposures to 
BBVs and PEP.23

It is important that Primary Care Trusts in England (the NHS Commissioning Board and Clinical 
Commissioning Groups in future), Health Boards in Wales, Health and Social Care Boards in Northern 
Ireland, and NHS Trusts and other healthcare providers, ensure that services are in place and 
accessible for the prompt, effective, and appropriate management of exposed HCWs. They should 
ensure that services for urgent advice and psychological support are available. This should include 
ensuring availability and access to out-of-hours services, usually through A&E, on an ongoing basis.  
These services should include information on management options, comprehensive follow-up, 
source patient pre-test discussion and consent for testing, and information and education for HCWs 
on local BBV policies, risks, reporting and availability of PEP.5 Healthcare workers, including locum 
personnel, should be made aware, not only of the risks of BBVs in the workplace, but also of the 
importance of timely reporting of exposures to the designated personnel for proper management.  
This is particularly important where HIV PEP is required because maximum benefit is seen if 
treatment is started immediately following the exposure.  

Although on the whole OH services are adhering to national HIV PEP Guidelines on the 
management of HCWs at risk of HIV infection, timely testing of the source patient where the HIV 
status is unknown still remains an issue.5 To avoid unnecessary exposure to antiretroviral drugs, as 
these can cause possible side effects, it is essential that NHS laboratory services manage samples 
for occupational exposure testing as urgent investigations requiring the prompt reporting of results 
as soon as they become available.17 Although the numbers are small, it is disconcerting that, 
between 2008 and 2011, delays in source patient testing prevented some HCWs from discontinuing 
HIV PEP for over a week after the exposure. Some HCWs exposed to source patients of unknown 
HIV status who initiated HIV PEP did not complete their treatment. This may have been as a result 
of difficulties tolerating the drugs prescribed. It is important that HCWs are given the necessary 
information to help them make informed choices. 
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3.2 Future developments 

The current surveillance programme of significant occupational exposures to BBVs in England, 
Wales and Northern Ireland is based on the voluntary reporting of exposures by health services. 
Data from comprehensive surveillance and prevention monitoring systems are essential in assessing 
the effectiveness of current practice and interventions and the extent to which these may need to 
be strengthened. However, evidence suggests that occupationally acquired needlestick injuries are 
underreported;24,25 denominator data on the number of occupational exposures with a potential for 
BBV transmission are not currently available.  

3.2.1 UK Sentinel Surveillance System
To gain a better understanding of the number of occupational exposures among HCWs in the UK, 
a comprehensive web-based sentinel surveillance system has been developed (Box 1). This system, 
which complements the existing surveillance of significant occupational exposures, will allow 
the collection of detailed risk information on all exposures as they occur and will provide robust 
epidemiological information on the risk of BBV transmission in the healthcare setting.  

The system will use an enhanced version of Cohort (Medgate UK Limited), a clinical management 
system used by OH departments for managing needlestick injuries within Trusts. The creation of the 
sentinel surveillance system has involved the development of a web-based needlestick and sharps 
application that will link directly to the main Cohort application. It also incorporates an A&E module, 
thus ensuring exposures managed in and out of hours are also captured.

Box 1:  UK Sentinel Surveillance System - objectives

•	 To monitor the incidence of, and risk factors for, all occupational exposures to HCWs with a 
potential for BBV transmission, and changes in these factors over time.

•	 To monitor exposure outcomes and assess the impact of therapeutic interventions such as 
HIV and HBV post-exposure prophylaxis or disease treatment (HCV), and monitoring HBV 
vaccination policy over time.

•	 To evaluate the impact of safety engineered devices on sharps injuries.

•	 To collect and make available real-time information for decision making at a local and 
national level.

•	 To collect and make available information to improve awareness of the risk of occupational 
exposures and available prevention strategies, at both the national and local level.
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3.2.2 Rationale for the UK Sentinel Surveillance System 
To monitor principles underpinning sharps prevention. The surveillance system will function as a 
prevention monitoring tool, monitoring the impact of preventative measures, awareness raising, 
education/training, adherence to standard precautions and safe injection policy, and safety 
engineered devices.  

To improve the reporting of needlestick and sharps injuries. Seventeen per cent of accidents to NHS 
staff involve needlestick and sharps injuries, the second most commonly reported accidents behind 
moving and handling (18%).26 Nearly half (48%) of Royal College of Nursing members surveyed in 
2008 had ever sustained a needlestick injury.27 One in ten nurses had an injury in the last year, with 
16% sustaining more than one injury.27 Under-reporting of such injuries is a problem and varies 
by occupation and speciality. For example, 91% of nurses and midwives, compared to 53% of 
surgeons, had reported their injuries in a survey of operating theatre professionals;25 however, only 
around 2% of needlesticks injuries were reported by surgeons in another study.24 Frequently cited 
reasons for not reporting injuries are perception by the HCW that the source patient is low risk, 
and time consuming reporting procedures.24,25 This suggests a need for a system that will facilitate 
reporting.

To support EU Directive requirements. In May 2010, the European Union ratified the EU Directive 
on Sharps Safety (Council Directive 2010/32/EU), implementing the Framework Agreement on 
prevention from sharps injuries in the hospital and healthcare sector.1, 21 One of the main tenets 
of the Directive is the introduction of safety engineered devices into healthcare systems as a 
sharps injury prevention strategy. The Directive stipulates that Member States must have in place 
all measures necessary in order to comply with the Directive by 11th May 2013. By capturing 
information on safety engineered devices in greater detail and monitoring and evaluating their 
introduction, safety and effectiveness, the UK sentinel surveillance system will address the EU 

Directive’s requirements.
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Appendix 1: Tables 1-4: Occupational exposure to blood or other high-risk body fluid

Table 1: Occupational exposure to blood or other high-risk body fluid by virus, type of exposure, and year initial reports (n=5822)

Virus 
Type of 

exposure
1996-
19991 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2 Year Total

Hepatitis C

Percutaneous 3

N 273 123 126 105 124 130 189 167 148 168 153 164 173 6 2049

% 37% 37% 35% 38% 41% 35% 40% 35% 34% 34% 33% 31% 32% 33% 35%

Seroconversions 1 1 0 0 5 0 2 1 1 0 1 1 1 0 14

Mucocutaneous 4
N 75 25 23 24 36 51 55 68 60 76 68 65 77 1 704

% 10% 8% 6% 9% 12% 14% 12% 14% 14% 15% 14% 12% 14% 6% 12%

HIV

Percutaneous

N 149 63 64 47 42 65 83 71 70 77 74 94 100 2 1001

% 20% 19% 18% 17% 14% 17% 18% 15% 16% 15% 16% 18% 18% 11% 17%

Seroconversions 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Mucocutaneous
N 54 16 29 13 26 25 30 58 36 44 50 51 53 4 489

% 7% 5% 8% 5% 8% 7% 6% 12% 8% 9% 11% 10% 10% 22% 8%

Hepatitis B

Percutaneous
N 75 19 16 19 10 22 27 25 27 20 26 32 33 1 352

% 10% 6% 4% 7% 3% 6% 6% 5% 6% 4% 6% 6% 6% 6% 6%

Mucocutaneous
N 15 5 3 7 3 3 6 8 4 9 8 17 14 0 102

% 2% 2% 1% 3% 1% 1% 1% 2% 1% 2% 2% 3% 3% 0% 2%

Co-infections 5
Percutaneous

N 54 18 15 16 20 24 24 25 17 19 23 20 15 0 290

% 7% 5% 4% 6% 7% 6% 5% 5% 4% 4% 5% 4% 3% 0% 5%

Seroconversions 0 0 1 0 0 1 0 1 0 0 0 0 0 0 3

Mucocutaneous
N 24 11 9 11 6 8 8 12 15 8 10 13 13 0 148

% 3% 3% 2% 4% 2% 2% 2% 2% 3% 2% 2% 2% 2% 0% 3%

Unknown & HCW  
on HIV PEP (status 
for all three viruses 

not known)

Percutaneous
N 2 45 66 31 36 42 42 46 49 71 45 48 42 0 565

% 0% 14% 18% 11% 12% 11% 9% 10% 11% 14% 10% 9% 8% 0% 10%

Mucocutaneous
N 0 4 10 3 2 3 8 3 4 6 2 7 2 0 54

% 0% 1% 3% 1% 1% 1% 2% 1% 1% 1% 0% 1% 0% 0% 1%

All exposures

Percutaneous

N 553 268 287 218 232 283 365 334 311 355 321 358 363 9 4257

% 76% 81% 79% 79% 76% 76% 77% 69% 72% 71% 68% 68% 67% 50% 73%

Seroconversions 2 1 1 0 5 1 2 2 1 0 1 1 1 0 18

Mucocutaneous
N 168 61 74 58 73 90 107 149 119 143 138 153 159 5 1497

% 23% 18% 20% 21% 24% 24% 23% 31% 28% 29% 29% 29% 29% 28% 26%

Unknown type  
of exposure 6

N 9 2 1 0 1 0 0 1 1 3 10 17 19 4 68

% 1% 1% 0% 0% 0% 0% 0% 0% 0% 1% 2% 3% 4% 22% 1%

Total

N 730 331 362 276 306 373 472 484 431 501 469 528 541 18 5822

% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Seroconversions 2 1 1 0 5 1 2 2 1 0 1 1 1 0 18

Table 2: Occupational exposure to blood or other high-risk body fluid by virus, occupational group, and year initial reports (n=5822)

Occupational Group
1996-
1999 1 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2 Year Total

Nursing professionals 7
N 304 147 173 130 147 175 243 241 190 229 205 236 237 2 2659

% 42% 44% 48% 47% 48% 47% 51% 50% 44% 46% 44% 45% 44% 11% 46%

Medical and dental professionals 
N 240 132 152 100 116 158 190 202 201 219 212 216 231 5 2374

% 33% 40% 42% 36% 38% 42% 40% 42% 47% 44% 45% 41% 43% 28% 41%

Professions allied to medicine 8
N 52 26 25 23 35 30 33 34 27 34 31 49 43 1 443

% 7% 8% 7% 8% 11% 8% 7% 7% 6% 7% 7% 9% 8% 6% 8%

Ancillary staff 9
N 10 7 7 9 4 5 4 5 9 11 7 6 12 0 96

% 1% 2% 2% 3% 1% 1% 1% 1% 2% 2% 1% 1% 2% 0% 2%

Unknown occupation
N 124 19 5 14 4 5 2 2 4 8 14 21 18 10 250

% 17% 6% 1% 5% 1% 1% 0% 0% 1% 2% 3% 4% 3% 56% 4%

Total
N 730 331 362 276 306 373 472 484 431 501 469 528 541 18 5822

% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Appendices

1 There was only one retrospective case reported that occurred in 1996; HCV exposure and the HCW did not go on HIV PEP.
2 Date of exposure up to 31st December 2011. The number may rise as further reports are received.
3 Percutaneous; these include injuries sustained by needles and other sharp instruments, human bites and human scratches.
4 Mucocutaneous; these include exposures to the mucous membranes (e.g. eyes, mouth) and non-intact skin (e.g. broken skin through cuts and abrasions or skin conditions).
5 Includes HIV/HCV, HIV/HBV, HCV/HBV, HIV/HBV/HCV. Majority of incidents involves HIV/HCV co-infections. Seroconversions occurred in HIV/HCV co-infection and are detailed.
6 These reports were not included in the above sub-categories.
7 Nursing professionals = nurses, midwives, healthcare assistants/auxiliary nurses and dental personnel (dental nurses/hygienists).
8 Professions allied to medicine = including phlebotomists, laboratory workers, paramedics, radiographers, operating department assistants, physiotherapists, general technicians, embalmer/mortuary 
technicians, National Vocational Qualification staff/trainees
9 Ancillary staff = porters, security and housekeeping staff.
10 Other includes: community setting; dental practice; GP surgery; GUM; laboratory; mortuary; minor treatment centre; prison; outpatient department; liver unit; other hospital departments; ambulance, etc.
11 Includes 25 records where the type of exposure was unknown, therefore not all of the proportions in the above categories add up to 100%.
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Appendix 1: Tables 1-4: Occupational exposure to blood or other high-risk body fluid

Appendix 1: Tables 1-4: Occupational exposure to blood or other high-risk body fluid

Table 3: Occupational exposure to blood or other high-risk body fluid by location of exposure, type of exposure, and year six week  
reports (n=4705)

Location 
Type of 

exposure
1996-
19991 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2 Year Total

Ward

Percutaneous 3

N 177 87 107 77 88 112 129 123 94 106 79 105 104 0 1388

% 24% 33% 37% 36% 33% 34% 30% 29% 25% 24% 23% 25% 27% 0% 30%

Seroconversions 0 0 0 0 3 0 0 0 0 0 1 1 0 0 5

Mucocutaneous 4
N 51 24 23 21 38 32 35 67 46 52 43 44 56 0 532

% 7% 9% 8% 10% 14% 10% 8% 16% 12% 12% 12% 10% 15% 0% 11%

Theatre

Percutaneous

N 58 32 42 23 37 35 56 42 47 63 43 57 49 0 584

% 8% 12% 14% 11% 14% 10% 13% 10% 12% 15% 12% 13% 13% 0% 12%

Seroconversions 0 1 0 0 0 0 2 0 0 0 0 0 0 0 3

Mucocutaneous
N 14 6 9 6 5 16 7 13 15 14 11 20 14 0 150

% 2% 2% 3% 3% 2% 5% 2% 3% 4% 3% 3% 5% 4% 0% 3%

Accident & 
Emergency

Percutaneous

N 45 23 26 22 22 27 32 31 39 29 24 22 15 0 357

% 6% 9% 9% 10% 8% 8% 8% 7% 10% 7% 7% 5% 4% 0% 8%

Seroconversions 1 0 0 0 1 1 0 0 0 0 0 0 0 0 3

Mucocutaneous
N 11 4 8 4 1 7 15 13 9 6 4 12 12 0 106

% 2% 2% 3% 2% 0% 2% 4% 3% 2% 1% 1% 3% 3% 0% 2%

Intensive Care Unit

Percutaneous

N 19 8 10 12 12 11 15 17 13 20 25 18 8 0 188

% 3% 3% 3% 6% 4% 3% 4% 4% 3% 5% 7% 4% 2% 0% 4%

Seroconversions 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mucocutaneous
N 22 5 15 12 11 10 16 21 17 17 15 15 13 0 189

% 3% 2% 5% 6% 4% 3% 4% 5% 5% 4% 4% 4% 3% 0% 4%

Other 10

Percutaneous

N 81 48 43 33 43 55 88 61 57 79 52 72 66 0 778

% 11% 18% 15% 15% 16% 16% 21% 14% 15% 18% 15% 17% 17% 0% 17%

Seroconversions 1 0 1 0 1 0 0 2 1 0 0 0 1 0 7

Mucocutaneous
N 18 10 5 4 7 16 19 17 22 20 15 27 15 0 195

% 2% 4% 2% 2% 3% 5% 4% 4% 6% 5% 4% 6% 4% 0% 4%

Unknown

Percutaneous

N 15 14 5 2 3 9 8 13 16 17 18 14 12 1 147

% 2% 5% 2% 1% 1% 3% 2% 3% 4% 4% 5% 3% 3% 0% 3%

Seroconversions 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mucocutaneous
N 10 3 0 0 1 4 4 3 2 10 9 7 6 0 59

% 1% 1% 0% 0% 0% 1% 1% 1% 1% 2% 3% 2% 2% 0% 1%

All exposures

Percutaneous

N 395 212 233 169 205 249 328 287 266 314 241 288 254 1 3442

% 76% 80% 80% 78% 76% 75% 77% 68% 71% 72% 70% 68% 67% 0% 73%

Seroconversions 2 1 1 0 5 1 2 2 1 0 1 1 1 0 18

Mucocutaneous
N 126 52 60 47 63 85 96 134 111 119 97 125 116 0 1231

% 24% 20% 20% 22% 24% 25% 23% 32% 29% 27% 28% 29% 31% 0% 26%

Unknown type of 
exposure 6

N 1 0 0 0 0 0 0 0 0 1 7 13 9 1 32

% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 3% 2% 0% 1%

Total

N 522 264 293 216 268 334 424 421 377 434 345 426 379 2 4705

% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Seroconversions 2 1 1 0 5 1 2 2 1 0 1 1 1 0 18

Table 4: Occupational exposure to blood or other high-risk body fluid from patient known to be HIV positive by year initial reports (n=1812) 

Type of 
exposure

Use of HIV PEP
1996 - 
19991 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2 Year Total

Percutaneous 3

PEP started

N 106 58 66 45 51 66 85 75 71 75 80 94 100 0 972

% 40% 60% 60% 58% 57% 62% 65% 50% 55% 53% 53% 52% 55% 0% 54%

Seroconversions 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

PEP not started
N 30 13 8 10 8 12 12 6 8 11 8 10 10 0 146

% 11% 13% 7% 13% 9% 11% 9% 4% 6% 8% 5% 6% 5% 0% 8%

Unknown if  
on PEP

N 52 2 0 2 0 0 0 2 1 3 1 5 1 2 71

% 20% 2% 0% 3% 0% 0% 0% 1% 1% 2% 1% 3% 1% 29% 4%

Mucocutaneous 4

PEP started
N 30 16 24 11 19 18 20 46 28 30 40 41 41 2 366

% 11% 16% 22% 14% 21% 17% 15% 31% 22% 21% 26% 23% 23% 29% 20%

PEP not started
N 19 6 11 7 11 11 14 20 18 18 17 17 23 0 192

% 7% 6% 10% 9% 12% 10% 11% 13% 14% 13% 11% 9% 13% 0% 11%

Unknown if  
on PEP

N 21 1 1 2 1 0 0 0 1 4 1 5 1 2 40

% 8% 1% 1% 3% 1% 0% 0% 0% 1% 3% 1% 3% 1% 29% 2%

All types of 
exposure 11

PEP started
N 136 74 90 56 70 84 105 121 100 105 123 141 143 3 1351

% 52% 76% 82% 73% 78% 79% 80% 81% 78% 74% 81% 78% 79% 43% 75%

PEP not started
N 49 19 19 17 19 23 26 26 26 29 26 28 36 0 343

% 19% 20% 17% 22% 21% 21% 20% 17% 20% 21% 17% 16% 20% 0% 19%

Unknown if  
on PEP

N 77 4 1 4 1 0 0 2 2 7 2 11 3 4 118

% 29% 4% 1% 5% 1% 0% 0% 1% 2% 5% 1% 6% 2% 57% 7%

Total

N 262 97 110 77 90 107 131 149 128 141 151 180 182 7 1812

% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Seroconversions 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
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Appendix 2: Example of flowchart for HCV occupational exposure testing

Acknowledgement: Adapted from an original flowchart design by Dr Siew Lin Ngui, Virus Reference Department, Health Protection Agency Health Protection Services

Undertake risk assessment; e.g. history of sharing of needles, syringes and injecting paraphenalia by people who inject drugs.
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No prior
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OCCUPATIONAL
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Infection present
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HCW RNA
Testing

6/52
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& HCV RNA
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Not possible
Sequencing

HCV RNA
testing

Probable
transmission
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Donor unlikely
to be source
of infection

Investigate further?

Negative
Past infection/
no infection
HCW at low

risk

Related

Negative

Antibody
& HCV RNA

Negative

No transmission

Late seroconversion

Confirmed transmission

Sequencing &
phylogenetic

analysis

Compare
genotype

result
Positive
Current

infection
Viral load
Genotype

HCW at risk

H
Testing
CV RNA

Negative
No evidence
of infection

OR acute
seroconversion
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SOURCE
PATIENT
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Appendix 3: Seroconversions in healthcare workers exposed to HCV positive source patients
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Appendix 4: Summary of the Revised HIV Post-Exposure Prophylaxis Guidance from 
the UK Chief Medical Officers’ Expert Advisory Group on AIDS (September 2008)5 

HCW = healthcare worker   PEP = post-exposure prophylaxis   HBV = hepatitis B virus   HCV = hepatitis C virus    
HIV = human immunodeficiency virus

Source: HIV Post-Exposure Prophylaxis: Guidance from the UK Chief Medical Officers’ Expert Advisory Group on AIDS. Department of Health, 
September 2008

The Expert Advisory Group on AIDS (EAGA) reviews these guidelines regularly. Refer to the latest edition always.

Headings Key Points

Sharps Policy & Protocol:
(24-hour cover)

Risk assessment of exposure to determine if significant.
Immediate access to advice on HIV PEP 24 hours, 7 days a week.
Baseline HCW serum stored for 2 years.

Source patient

Standard infection control precautions approach to source patient testing for 
antibodies to HIV. 
Source patient should be consented and a blood sample obtained, and consider risk 
for HBV and HCV. 
Guidelines clarify the implications of the Human Tissue Act 2004 and the Mental 
Capacity Act 2005 with regard to testing incapacitated source (adult) patients for 
serious communicable diseases without consent.
Recommended good practice is that hospitals should have the capacity to obtain a 
source patient HIV test result within 8 hours (ideally) and no longer than 24 hours 
after blood is obtained.

Factors influencing transmission

Deep injury.
Visible blood on the device.
Needle from source patient’s artery or vein.
Terminal HIV-related illness in source patient.

Transmission rate: Low
(from HIV positive source)

3:1000 percutaneous
<1:1000 mucocutaneous
No risk where intact skin is exposed to HIV-infected blood

*Drugs: (starter pack [3 days] of 
Triple therapy HIV PEP)

One Truvada tablet (300mg tenofovir and 200mg emtricitabine (FTC)) once a day 
plus 
Two Kaletra film-coated tablets (200mg lopinavir and 50mg ritonavir) twice a day. 
No antiretroviral drug has been licensed for HIV PEP, so must be prescribed on an 
‘off-label’ basis only

Timing of HIV PEP
Initiated as soon as possible after the exposure, ideally within an hour following a 
careful risk assessment; PEP is now generally not recommended after 72 hours post-
exposure. 

Follow-up

Recommended follow-up period after occupational exposure to HIV, as a minimum, 
is now for at least 12 weeks after the HIV exposure, or if PEP was taken, for at least 12 
weeks from when PEP was stopped.
Longer follow-up with additional testing may be indicated in complex cases; e.g. 
HCW is immunocompromised, HCW experiences illness compatible with acute 
retroviral syndrome, or the source patient is dually infected.
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Appendix 5: Hepatitis B prophylaxis algorithm28

HBV = hepatitis B virus
1An accelerated course of vaccine consists of doses spaced at zero, one and two months.
A booster dose may be given at 12 months to those at continuing risk of exposure to HBV.
Source: PHLS Hepatitis Subcommittee, (1992). 
 
The Green book is reviewed regularly. Refer to the latest guidelines always.

HBV status of 
person exposed

Significant exposure Non-significant exposure

HBsAg positive 
source

Unknown source
HBsAg negative 
source

Continued risk
No further 
risk

<1 dose HB vaccine 
pre-exposure

Accelerated course 
of HB vaccine1

HBIG X 1

Accelerated course 
of HB vaccine1

Initiate course of 
HB vaccine

Initiate course of 
HB vaccine

No HBV 
prophylaxis. 
Reassure

>2 doses HB vaccine 
pre-exposure 
(anti-HBs not known)

One dose of HB 
vaccine followed by 
second dose one 
month later

One dose of HB 
vaccine

Finish course of HB 
vaccine

Finish course of HB 
vaccine

No HBV 
prophylaxis. 
Reassure

Known responder to 
HB vaccine 
(anti-HBs >10 mIU/
ml)

Consider booster 
dose of HB vaccine

Consider booster 
dose of HB vaccine

Consider booster 
dose of HB vaccine

Consider booster 
dose of HB vaccine

No HBV 
prophylaxis. 
Reassure

Known non-
responder to HB 
vaccine 
(anti-HBs <10 mIU/
ml 2-4 months post-
immunisation)

HBIG X 1
Consider booster 
dose of HB vaccine
A second dose of 
HBIG should be 
given at one month

HBIG X 1
Consider booster 
dose of HB vaccine
A second dose 
of HBIG should 
be given at one 
month

No HBIG
Consider booster 
dose of HB vaccine

No HBIG
Consider booster 
dose of HB vaccine

No HBV 
prophylaxis. 
Reassure
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