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Case narrative

• A 35-year-old nurse sustained a deep hand injury with a needle- stick whilst 
taking blood with a 0.25-inch needle attached to a syringe from a newborn 
hospitalised in a Neonatal Unit for several signs correlated to human 
cytomegalovirus (HCMV) infection.

• The baby’s mother was a 40-year-old Italian woman and the father was her 
Namibian partner. The pregnancy was diagnosed in Zimbabwe in June 2006 
and 3 weeks later the woman displayed an influenza-like syndrome that 
resolved in a few days resolved in a few days 

• In Octo- ber 2006, after 20 weeks of pregnancy, the woman moved to Italy 
where she underwent a serological test focussed only on Rubella virus (pos), 
human Cytomegalovirus (recent infection) and Toxoplasma gondii (neg)

• In February 2007, after 38 weeks of pregnancy, the woman gave birth 
spontaneously to a baby boy. 
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Case narrative

• When the baby was 2 weeks old, a 35-year-old nurse sustained a needle-
stick injury whilst taking blood from the newborn. The wound was 
described as a penetrating stab in the left index fin- ger to a depth of 
approximately 0.25 inch and sustained through a pair of gloves. 

• Unfortunately, at the time of accident, the nurse did not activate 
preventive medical procedures with the hospi- tal management for still 
undetermined reasons and only reported the needle-stick injury 2 weeks 
later.later.

• Following notification of the accident, the nurse, newborn (after the 
mother’s consent was gained) and mother were immediately submitted 
to HIV-specific serological and molecular analysis. The newborn showed: 
(i) anti- HIV-specific antibody detected by ELISA (Duo HIV-1/2 ELISA kit, 
Biomerieux, Lyon, France) further confirmed by Immunoblot
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Case narrative

• The nurse was analysed for specific antibody to HIV-1/2, 
2 weeks after exposure, resulting negative. Since the 
time limit for antiretroviral treatment is scheduled within 
72 h after the accident, HIV-related prophylaxis was not 
performed. 

• At day 21, HIV-specific test disclosed specific HIV-1 • At day 21, HIV-specific test disclosed specific HIV-1 
antibody, high levels of viral repli- cation (HIV-1 RNA 
>500000copiesml−1), CD4 cell count at 618 per mmc 
(31%) with fever and skin rash spread over the neck and 
back. She was admitted to the Infectious Disease Ward 
and started antiretroviral therapy 

Journal of Clinical Virology 46 (2009) 374–377







EPIDEMIOLOGY OF 
BLOODBORN EXPOSURE



Statistics on exposures

Worldwide in 2000 alone, percutaneous 
injuries led to: 

– 16,000 cases of hepatitis C

– 66,000 cases of hepatitis B

– 1000 cases of HIV – 1000 cases of HIV 
Am J Ind Med. 2005;48(6):482.

The cost of managing one postexposure 
evaluation after HCV exposure has been 
estimated at $650.00 per event 
Infect Control Hosp Epidemiol. 2007;28(7):774.





http://www.salute.gov.it/imgs/C_17_pubblicazioni_1793_allegato.pdf





Risk by profession

34% nurses
18% physicians who are residents or fellows
14% attending physicians
6% surgery attendants
5% phlebotomists5% phlebotomists
4% non-laboratory technologists

Long work hours and sleep deprivation among
medical trainees result in fatigue, which is
associated with a threefold increase in the risk
needlestick injuries

Infect Control Hosp Epidemiol. 2007;28(1):10.



Devices associated with exposure

The two most common devices involved 
in injuries included:

– disposable syringes 

– suture needles – suture needles 

The purpose of the sharp devices was 
most commonly for suturing, injections, 
or drawing venous blood



Minimizing risk
1. Personal Protective equipment (PPE)

2. Security devices

3. Leakproof secondary containers for transporting blood and 
impervious needle disposal containers





Minimizing risk

• All HCWs with "reasonably anticipated" exposure to blood or blood 
contaminated body fluids must receive yearly education on the 
epidemiology of bloodborne pathogen transmission and means of 
minimizing such risks.

• All at-risk HCWs must be offered hepatitis B immunization at no cost to 
the employee. HCWs who refuse immunization must sign an OSHA the employee. HCWs who refuse immunization must sign an OSHA 
mandated declination form.

• Clinical auditing in case of occupational exposure





OCCUPATIONAL RISKS OF BLOODBORNE PATHOGEN 

The risk that a HCW will acquire a bloodborne pathogen as
a result of an occupational exposure will depend upon
several factors:

– Prevalence of the infectious agent in the general aand
within the patient population served by the healthcare

– Frequency of exposures capable of transmitting the 
infectious agentinfectious agent

– Nature of the exposure and efficiency of transmission for 
that exposure (ie, exposure via percutaneous, mucosal, or 
nonintact skin)

– Which virus(es) are present in the contaminated fluid and 
the titer of virus (viral load) in that fluid

– Availability and efficacy of pre- and postexposure
prophylaxis





HBV Vaccine dosing schedules — Approved schedules include the following: 

• Engerix-B (Smith-Kline) — 1.0 mL (20 mcg) at 0, 1, and 6 months or 0, 1, 2, 12 months

• Recombivax-HB (Merck) —1.0 mL (10 mcg) at 0, 1, 6 months.

The 0, 1, 2, and 12-month schedule was designed for persons who have or may have been exposed to 

HBV; seroconversion has been documented by the third month after initiation of immunization in the vast 

majority of patients receiving this schedule, according to the package insert.





Tipo di esposizione SC/ esp Tasso % I .C. 95%

Esp. Percutanea 30/11476 0.26 0.18-0.37

Ago cavo con sangue residuo 26/3320 0.78 0.51-1.15

Ago cavo senza sangue 0/2527 - -

Ago/tagliente solido 4/5629 0.07 0.02-0.18

HCV Tassi di sieroconversione (SC) per modalità di 
esposizione 

(SIROH, 1992-2011)

Ago/tagliente solido 4/5629 0.07 0.02-0.18

Esp. Mucosa 2/6524 0.03 0.003-0.11

Esp. congiuntivale a sangue 2/2181 0.09 0.01-0.33

ad altri materiali biologici 0/650 - -

Esp. altre mucose a sangue 0/186 - -

ad altri materiali biologici 0/53 - -

Esp. di cute lesa a sangue 0/1447 - -







HIV-1HIV





RISK OF TRANSMISSION OF HIV

Risk of HIV transmission from 
a male to female

Receptive anal intercourse

– One transmission per 200 
sex acts

Needle and trauma exposures

Needle or syringe sharing
– 0.67 % per needle-sharing

contact
sex acts

Receptive vaginal
intercourse

– One transmission per 1000 
sex acts

Insertive vaginal intercourse

– Five transmissions per 
10,000 sex acts

contact

Mucous membrane 
exposure to blood (eg, 
splash to eye)

– 0.1 % per exposure

Other exposure (eg, human 
bite)

– 0.004 % per exposure

J Acquir Immune Defic Syndr Hum Retrovirol. 1995;10(2):175.Epidemiology. 1994;5(6):570.





Fattore di rischio Rischio aggiuntivo 

di acquisire HIV 
(adjusted OR, IC 95%)1

Rischio aggiuntivo di 

acquisire HCV 
(adjusted OR, IC 95%)2

Lesione profonda 15,34 (6,01-41,05) 155,2 (7,1-3417,2)

Fattori di rischio per infezione occupazionale dopo puntura 

accidentale con sangue 

Lesione profonda 15,34 (6,01-41,05) 155,2 (7,1-3417,2)

Sangue visibile sul dispositivo 6,18 (2,15-20,74)

Ago posto in vena o arteria 4,33 (1,71-11,89) 100,1 (7,3-1365,7)

Paziente fonte in stadio terminale 5,60 (1,99-16,06)

Viremia > 6 log
10

cp/mL 11,0 (1,1-114,1)

Profilassi post-esposizione 0,19 (0.06-0,52)



Documentation of the exposure

Definition of 

exposure

Determining HIV status 

of the source



Initial actions following exposure

• The initial response to any exposure of HCP to blood
should be immediate cleansing of the exposed site. 
– For skin exposures, the area should be washed with soap 

and water.
– Small wounds and punctures may be cleansed with an 

antiseptic such as an alcohol-based hand hygiene agent, 
since alcohol is virucidal to HIV, hepatitis B virus (HBV), and since alcohol is virucidal to HIV, hepatitis B virus (HBV), and 
hepatitis C virus (HCV). 

– For mucosal surface exposure, the exposed mucus
membranes should be flushed with copious amounts of 
water. 

– Eyes should be irrigated with saline or water. 

• There is no evidence that expressing fluid by squeezing
the wound will further reduce the risk of bloodborne
pathogen transmission. 



Definition of exposure

• A percutaneous injury (eg, a needlestick or cut with a sharp object)

• Contact of mucous membrane or nonintact skin (eg, exposed skin
that is chapped, abraded, or afflicted with dermatitis)

Body fluids of concern include:
– blood, semen, vaginal secretions, other body fluids contaminated with visible

blood.

Potentially infectious body fluids (undetermined risk for transmitting HIV): 
– cerebrospinal, synovial, pleural, peritoneal, pericardial, and amniotic fluids

Fluids that are not considered infectious unless they contain blood
include:

– feces, nasal secretions, saliva, gastric secretions, sputum, sweat, tears, 
urine, and vomitus.



Determining HIV status of the 
source

• If unknown, the presence of HIV infection in the source patient 
should be determined with a rapid HIV test 

• If testing in the source patient is delayed, PEP should still be 
initiated while awaiting test results. If the source is found to be 
HIV-negative, PEP should be discontinued.HIV-negative, PEP should be discontinued.

• Clinicians should also be aware of rare case reports where the 
source patient tested HIV-seronegative and was later found to 
have primary HIV infection; these rare events do not alter 
guidelines for routine antibody testing but do highlight the 
importance of testing for HIV RNA if clinically indicated.



Counseling of healthcare personnel

• Risk assessment is particularly important for HCP to make educated decisions about
PEP since the consequences are great and the stress is extraordinary. 

• They should also be well informed of the benefits and risks of PEP and of the 
importance of close follow-up. 

• HCP should be informed of the risk associated with the specific exposure
experienced. 

– With percutaneous or sharps injuries from an HIV-infected source, the risk of HIV infection– With percutaneous or sharps injuries from an HIV-infected source, the risk of HIV infection
averages 3/1000, but varies greatly depending on the inoculum size (source viral load and 
volume of blood), the depth of penetration, and exposure to a hollow bore versus suture 
needle.

– Exposure of source blood to intact skin is considered "no risk". There are no confirmed
cases of HIV transmission in HCP with skin abrasions, cuts, sores, or other breaches in skin
integrity, but a theoretical risk is estimated at 1/1000.

– All documented transmissions have involved source blood, bloody body fluids, or 
laboratory cultures of HIV. Bites have never been implicated in transmission to HCP, but
have resulted in HIV transmission in other settings.

– The risk is likely considerably lower if the source has unknown HIV status or if prior tests were
negative.

– The HCP may also be at risk for other bloodborne pathogens, such as hepatitis B or C.





Temi dell’impatto psicologico 
dell’infortunio a rischio biologico

• Ansia

• La comunicazione del basso tasso di 
rischio e invece la indicazione a 
prolungate e impegnative terapie sono 
messaggi fra di loro contraddittorimessaggi fra di loro contraddittori

• L’attesa per i risultati sierologici  ( non 
sono  raccomandati test diretti come p24 
Ag e PCR) 

• Limitazioni tese a evitare casi secondari 
(condom, donazioni di sangue)
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Raccomandazioni per l’offerta PPE occupazionale





Entry Inhibitors

HIV-1 replication  cycle

PI

INI

NRTI and NNRTI


