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HBV and HCV infections
In healthcare setting

Nosocomial

Occupational

From infected HCW

to patient
(Consensus Conference, Rome 1999, DLD 2001; 33: 795)



Fluids potentially infectious

- blood

- CSF

- synovial fluid

- pleural fluid

- peritoneal fluid

- amniotic fluid

- semen

- vaginal secretion

!

-,



Fluids not potentially infectious

- feces

- nasal secretions
- saliva

- sputum

- sweat

- tears

- urine

- vomitus




Unsafe Therapeutic injections

Commonly overused and administered in an unsafe manner
in developing countries

Estimated to account for >21 million new HBV infections and
2 million new HCV infections

Ezzati M et al, Lancet 2002

High transmissibility

Hepatitis B

HBV 10 times more transmissible
Hepatitis C ; than HCV

HIV 39 Simonsen L et al, WHO 1997

Low transmissibility




Occupational risk of transmission

[} Greater from patient to HCW than from HCW to patient

[™] The risk for HCW is dependant on:

1. the prevalence of that infection in the general
population

2. The prevalence of that infection in the patient
population

3. The probability of a percutaneous injury
transmitting the infection

4. The incidence of percutaneous injury during the
medical procedure



Mean number of sharps injuries

per HCW per year
Africa 2.1
North America 0.18
South America 2.53
Europe 0.64 - 0.93
Eastern Asia + Australia 0.74-1.3
South-Eastern Asia 2.08 — 2.27

WHO report, 2003



Incidence of needlestick injuries in
HCWSs (questionnaire surveys)

Switzerland 1998 3,116 0.49-2.23 (nurses)
2.23-4.28 (surgeons)

Taiwan 1999 8,645 1.30

Egypt 2003 1,485 4.9

Uganda 2002 180 1.86

Schweiz Med Wochenschr 1998; Am J Infect Control, 1999; Ann Trop
Med Parasitol 2002; Am J Infect Control 2003



e Survelllance Project
Sponsored by BD

Year 1 Results: July 2001

Data

Trusts: 14
Occupied Beds: 8689

Collection period: 1 Year
Total NSI: 888

Est. NSI/100 beds:

14 NHS Trusts




Attributable fraction of HCV, HBV and HIV
infections in HCWs due to sharps injuries

WHO Sharp injuries 2003



Distribution of sharps injuries according to
the risk area (Padova 1995-2002)

Total injuries | Medical staff (%) | Nurses (%)
Surgery 1,521 55.4 42 .1
Inpatients 663 20.3 61.8
Surgery theatre 858 79.7 38.2
Internal Medicine 1,023 21.4 38
Intensive care 279 9.7 8.6
Laboratory 177 4 0.9
Outpatient clinic 204 4.7 6.3
Emergency care 83 2 2.9
Other 76 2.6 1.2
Total 3,363 100 100

Saia M et al, L’igiene Moderna 2004



Incidence of acute type B hepatitis in Italy
(SEIEVA report)
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Seroprevalence of HBsAg and anti-HBc in HCWs
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Gunson RN et al, J Clin Virol 2003



Prevalence of HBV+ in open
population in Italy

1970 2000

 HBsAg 3-10% 12%

 antiHBc 40-80% - 10-15%

High rate of HBV infection in immigrants



Regional estimates of HBV vaccine coverage in HCWs

Mahoney, 1997;
Helcl, 2000;
Nelsing, 1993;
Stroffolini, 1998;
Americas, Europe, Western Pacific 67-77% Alzahrani, 2000;
Gyawali, 1998;
William, 1993;
McCall, 1999;
Lum, 1997
Costa, 1997;
Figueroa, 1994;
Shanks & al-Kalai, 1995;
al-Turki, 2000;
Talaat, unpublished data 2001;
Nasir, 2000;
Mujeeb, 1998;
Dentinger, unpublished data 2001;

Very low child & adult
mortality

Americas, Europe, Western Pacific,
Low child & adult mortality Eastern Mediterranean, South-East 29-39%
Asia

Low child & high adult
mortality

High child & adult mortality

Europe 29% extrapolated data

Africa, Americas, Eastern 18-39% Omokhodion, 1998;
Mediterranean, South-East Asia ¢ Olubuyde, 1997

High child & very adult

i o
mortality Africa 18% extrapolated data




Long-term persistence of anti-HBs after vaccination against HBV:
an 18 year experience in health care workers

Annarosa Floreani®* Vincenzo Baldo™!. Marco Cristofoletti®™ ! Giovanni Renzulli &2,
Antonio Valeri®?, Caterina Zanetti % Renzo Trivello®!

2 (2004 607-610

s 422 HCWSs, vaccinated during the mass campaign
against HBV, were evaluated after 4.8-18.8 years
from primary immunization (mean follow-up 11.8

years).
= 315 subjects received only a primary immunization

= 134 with plasma-derived vaccines [HEVAC-B, Pasteur, or
HB-Vax, Merck Sharp & Dohme];

= 181 with yeast-derived vaccines [Engerix-B, SmithKline
Beecham, Rixensart, Belgium].

= 107 subjects received a primary immunization with
either HEVAC-B or HB-Vax, and a booster dose using
a yeast-derived vaccine after 6 years.




Antibody loss at the end of follow-up in
responders after the primary vaccination

anti-HBs antibody loss

: negative PEFSON
Variable ' J years  incidence/100 Adjusted RR (Cl

RR {Cl93%)
n %) person years 95%:)

Overall 417 B (145 4308 14

Post immunization titres
10-:95 22 0.0 .
100-999 54 [35.2) . 0.25227) (0.44-1.97)
==1000 341 (9.4 . 0.06038) <0.001* (0.13-0.56)

Sex
trale 125 (24 8)

fernale A2 (106) : : (02064 <0001 0. (0.29-051)
Vaccine type

plasmadenvated 230 (12.2) :

yeast derivated (18.4) : : 0942507 008 : (1.21-3.71)

* chi square for trend

Floreani A et al, Vaccine 22: 607, 2004




Anti-HBs GMTs at different time intervals in
107 HCWSs according to gender
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Floreani A et al, Vaccine 22: 607, 2004



Prevalence of HBsAg in HCWs

Miyajima et al, 1997; Duseja et al, 2002; Ozsoy et al, 2003; Fisker et al, 2004
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Documented HBV transmissions

Majority associated with HCW performing exposure
prone procedures

Transmission rates ranging between 6 and 15%
Mostly before vaccination

Since 1991, 11 episodes of HBV transmission to
patients from infected surgeons have been reported

Gunson RN et al, J Clin Virol 2003



Risk of transmission of HBV
by medical staff

‘/Summary of published studies (n = 34)

v 45 medical doctors infected more than
500 patients (47 outbreaks)

Hasselhom and Hofman, 1998
Mele A et al., DLD, 2001



Risk of HBV transmission following exposure to

surgery or other invasive procedures
(Mele et al, J Hepatol 2001)

Intervention type OR (959% CI)
Minor surgery 1.9 (1.1-3.2)
Gynaecological 2.6 (1.2-5.5)
Orthopaedic 1.3 (0.6-2.7)
Abdominal 3.9 (2.0-7.5)
Cardiovascular 1.7 (0.6-4.8)
Dermatological 1.8 (0.9-3.6)
Oral surgery 2.7 (1.6-4.5)
Ophthalmological 2.4 (0.6-9.2)
Urological 2.0 (0.6-6.0)
Other intervention 1.3 (0.8-2.1)

Biopsv/endoscobpyVv 1.4 (0.9-2.2)



Prevalence of HCV in HCWs

[¥] HCWs are at only minimally increased risk for HCV infection
compared with the population at large
Koziol DE & Henderson DK 1999

[2 Potentially confounding variables that may influence the
epidemiological studies:
- geographical differences
- genetic factors
- socioeconomic factors
- race
- environmental factors



Estimated prevalence of HCV in HCWs

@ Estimated prevalence of HCW in HCW
B Esfimated prevalence of HEY in the General Population
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Gunson RN et al, J Clin Viirol 2003




Prevalence of HCV in HCWs in Italy

Author Year Region N. Tested
Campello 1992 Veneto 407 1.2
Puro 1995 Lazio 3073 2.2
Proietti 2004 Sicily 1825 1.3

Catalani 2004 Tuscany 511 W




Prevalence of anti-HCV in
HCWs in Europe

Area Country N. tested HCV % Author
UK 167 1.2 Lodi, 1997

Norteil Denmark 1,439 1.6 Fisker, 2004
Europe

Sweden 880 0.7 Struve, 1994
Western Germanaud,
Elirope France 430 0.9 1994

Bulgaria 114 1.8 Draganov, 1994
Eastern ) i Ambrozaitis,
Europe Lithuania 140 3.2-7.9 1995

Hungary 477 2.7 Mihaly, 2001




Prevalence of anti-HCV in
HCWs in America

Area Country N. tested HCV % Author

Connecticut 243 1.6 Cooper, 1992

North America Atlanta (GE) 1,677 1.4 Polish, 1993
Baltimora (MD) 943 1.6 Thomas, 1993

Peru 148 0 Hyams, 1992

Mexico 89 1.1 Villasis-Keever, 2001
South America

Peru 2,769 1.16 Colichon, 2004

Argentina 439 1.59 Frider, 1994




Prevalence of anti-HCV in
HCWSs in Africa and Asia

Area Country N. tested HCV % Author
Africa South Africa 212 0 Soni, 1993
Irani-Hakime,
Lebanon 502 04 2001
NEToE 1,638 2.8 Miyajima, 1997
NETET 152 0.7 Fujiyama, 1991
Asia Nakashima,
NETET 1,097 1.7 1993
India 200 0 Ganju, 2000
India 115 0.87 Duseja, 2002
Turkey 702 0.3 Ozsoy, 2003




Risk of HCV transmission from patients to surgeons

Table & Estimated annual probability of a surgeon acquiring hepatitis C virus [HCV) infection through pereutanecus
injury [rate per 10 OO0]

Annual number of parcutoneous injuries

1 a

Frevakencs of HOY 0.8 Q.1
among paolisnd 0.2
o baticrs () . 0.2
0.2
0.3
0.3

0.4 1.1
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Thorburn D et al, Gut 2003



Prevalence of HCV in HCWSs

@ Case reports
M Cohort studies

@ Longitudinal studies



Case reports of HCV in HCWs

[™] Well documented anecdotal occupational HCV infection

[7] Overwhelming majority of infections associated with parenteral
exposures

[8 Factors influencing the risk of infection:
- depth of the injury
- viral titre in the source patient

(Cariani E et al, Lancet 1991; Taliani G et al, Lancet 1991; Marranconi F et
al, Infection 1992; Mizuno Y et al, J Hosp Infect 1997; Schvarcz R et al,
Infection 1997; Ridzon R et al, NEJM 1997; Norder H et al, J Clin Microbiol
1998; Sulkowski MS et al, JAMA 2002)



Triple therapy prevents HIV but not HCV
transmission after needlestick injury

[¥ Source patient: 30-yr-old man coinfected with HIV and HCV

3 Hcw: 39-yr-old nurse seronegative for abs to HCV and HIV
HIV prophylaxis: ZDV 250 mg b.i.d.
LAM 150 mg b.i.d.
IND 800 mg t.i.d.
for 4 weeks

[¥] 34 days after the accident the nurse developed HCV hepatitis

(genotype 3a) and was successfully treated with
alpha-2a IFN

Fabris P et al, AJG, 1999



Cohort studies: incidence/100.000 person years

Author N. Period Incidence
Cooper BW, 1992 960 2yrs 0.15

(US)

Lanphear BP, 1994 | 2,882 10 yrs 21

(US)

Gerberding JL, 976 10 yrs 80

1994 (US)

Di Nardo V, 1994 765 6 yrs 20

(Italy)

[¥] Small but measurable increased risk to acquire HCV



Incidence of HCV-hepatitis in HCWs in ltaly

Table I1. Incidence rate ( 100000 cases) of hepatitis C virus posttrve non-A, non-B hepatitis
amottg hospital workers and among the general population in Italy 1991-1994 and estimated
relative risk

Hospital General Relative
workers population risk 95% CI

(1-42-5-92)
(0-13-2-06)
(1-48—4-96)
(0-88-3-39)

Stroffolini T et al, J Hosp Inf, 1996



Longitudinal and prospective studies

Mo, of paren- Mew of &% Of
Reference Locaticn teral HCW HCWY subjects Testing method(s) Comments
EXpOSITES infectione infected

L}

|

Kiyosawa® {174) Japan 110
Francavilla { 116 Italy 0
Hernandez {152} Spain al
Marrancon (2100 Ttaly 117
Mitsm {222) Japan b
Stellimi {32007 Ttaly Al
Sodeyama {318) Japan h2
Lanphear | 187) .S, A
Perez-Trallero (244) Spain 53
Petrosillo ( 249) Italy bl
Ippolito et al.f Italy 123
Zuckerman (330) UK. 24
Puro (268 Italy 07
Pura {260 Ttaly 436
Puro (270 Italy fil
Aral (18) Japan 36
Mizuno (223) Japan 37
Serra (309) Spain 443
Takagi (309) Japan 251
Veeder et alf 1.5 Q
Harmd {137} Pakistan

Hasan {140} Euwait

Baldo (22) Italy

Regez (277) Netherlands

Wang (277) Taiwan

Total
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Occupational risk of blood-borne viruses in
HCWs: a 5 year surveillance program

Type of exposure No % HCV+ HBV+ HIV+

No % )\ [o) % No %
Bite 2 038 2 100 - - - -
Mucous membrane 58 23.7 28 48.3 7 121 4 6.9
Needle 172 70.2 36 20.9 20 11.6 2 1.2
Sharp object 13 583 2 154 1 1.7 - -
Total 245 68 27.8 28 11.4 6 2.4

Baldo V et al Infect Control Hosp Epidemiol 2002
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Prospective observation of anti-HCV-neg
exposed HCWs

55 Italian hospitals

clinical and serological follow-up for at least 6
months

study group: 4,403 subjects

overall rate of seroconversion: 0.31%

deep injuries increased the seroconversion

risk: =R 6.53
De Carli & SIROH Group, Infection 2003



Incidence of acute type C hepatitis in Italy

(SEIEVA report)
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Prevalence of anti-HCV in open Italian population

@ North

¢ Central

¢ South

© North-East




Surveyed population

965 subjects
(mean age 42.1 £ 22.2 yrs)

452 males 512 females
(mean age 38.1 * 21.6 yrs) (mean age 45.6 * 22.2 yrs)
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anti-HCV seroprevalence according to age

p _
12,0

r’=0,5349

p= 0,03

8,0

4,0 -

0,0
00-14 15-24 25-34 35-44 45-54 55-64 65-74 75+

Overall prevalence:
2.6%



Anti-HCV seroprevalence according to
gender and classes of age

Males

16,0

12,0

R’ = 0,47
o p=0,035

4,0 //
0,0 —— ‘ ‘

00-14 15-24 25-34 35-44 45-54 55-64 65-74 75+

Overall prevalence
2.4%

Females
16,0
12,0
8.0 R’ =0,61 /
’ p=0,014
0,0 \ \ \ \ \ \

00-14 15-24 25-34 35-44 45-54 55-64 65-74 75+

Overall prevalence
2.7%



HCV transmission from HCW to patients
(published cases)

HCW

Cardiac surgeon

Cardiac surgeon
Anaesthesiologist

Anaesthesiologist
assistant

Orthopedic
surgeon
Gynaecologist

Year (country)

1988-1993
(Spain)
1994 (UK)

1994 (US)
1998 (Germany)

2000 (Germany)

2000 (Germany)

# pts Genoty

5

1
1

5

pe
3

4a
1a

1a

2b

1b

Risk factor

IVDU

EPP
Probable IVDU

Failure to use
standard

precautions
EPP

EPP



HCV transmission from HCW to patients
(cases not yet published in detail)

HCW

Surgeon
Gynaecologist

Member of
surgical team
Cardiac surgeon

Cardiac surgeon

Operating room
technician
Anaesthesist

Year (country)
2000-? (UK)
1978-1999 (UK)
1994-1999 (UK)

1993-1994 (UK)
? (US)
1991-1992 (US)

? (Spain)

Gunson RN et al, J Clin Virol 2003

# pts Genoty

1

4
p

1
3
40

>217

pe
2b

4
1b
?
1b

?

?

Risk factor

EPP
EPP
EPP
?
?

IVDU

IVDU



HCV transmission by an infected anaesthesiologist
assistant look-back investigation

HCV Isolates (Core)

Patient 4
| M62381

D16731
D62321
C11a
C41a
C51a

Patient 6
— Patient 5

$62220
_E: D10750
X61596
M58335
C6 1b
{__ Patient 2
1 AF165052
C10 1b
q ‘ C71b
| Cc81b
—IE Patient 1
Surgeon
— Patient 3
C91b

— &

C21a

_: D62382
D00831

Ross S et al. NEJM, 2000



Risk of HCV transmission following exposure to

surgery or other invasive procedures
(Mele et al, J Hepatol 2001)

Intervention type OR (95% CI)

Minor surgery 3.0 (1.5-6.1)
Gynaecological 12.1 (1.2-5.5)
Orthopaedic 3.5 (1.6-7.5)
Abdominal 7.0 (3.2-14.9)
Cardiovascular 4.1 (1.4-11.9)
Dermatological 1.5 (0.5-4.7)
Oral surgery 2.8 (1.4-5.7)
Ophthalmological 5.2 (1.1-23.2)
Urological 0.8 (0.1-4.8)
Other intervention 3.3 (1.9-5.7)

Biopsy/endoscopy 2.1 (1.2-3.6)



Conclusions

Standard precautions for preventing infections in
HCWs have sorted to a dramatic decline in both HBV
and HCV infections

Good news from the epidemiological figures showing
a decline in incidence of both HBV and HCYV infection

HBV vaccinal coverage is still a problem in
developing countries

Prevention strategies should be encouraged in order
to eliminate or minimize the transmission risk
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