
Bloodborne Pathogens
Susana Williams Keeshin, MD

Assistant Professor of Pediatrics and Infectious Disease
11/27/19

Dakotas AETC Webcast



Objectives

• Identify risk factors for HIV, HBV and HCV acquisition in needle 
sticks

• Review recommended HIV post-exposure prophylaxis (PEP and 
nPEP) regimens

• Review testing timeline for patients with (non) occupational HIV 
exposure- understanding HBV/HCV



HIV ARV Prevention Timeline
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Case 1

5 year old male sticks him self on the the finger from a needle found in 
mom’s car. Mom reports her friend borrowed the car earlier in that day and 
she suspect the friend injects drugs.  There was blood in the hub of needle. 
She asks what should she do next?

You advise her to clean the wound thoroughly with soap and
water and bring the needle and the child into the office
immediately. 



Case 1 Question 1

Which of the following risk factors/questions do you need to ask 
to help establish the risk for HIV (HBV and HCV) acquisition and 
the need for nPEP?

A. HIV status of source patient
B. Method of Transmission
C. Inoculum type
D. Volume of inoculum
E. All of the above



Needle Stick Risk Factors
• HIV/HCV status

• Acute 
• Asymptomatic/Undetectable (HIV)
• Unknown (low risk)
• Unknown (high risk: IDU)

• Transmission
• IV
• IM
• Deep transcutaneous w/bleeding
• Superficial transcutaneous no 

bleeding
• Mucosal only (eye/mouth)
• Intact skin

• Inoculum
• Fresh blood
• Dried blood
• Semen
• Tears, urine, saliva

• Volume
• Massive
• Measurable
• Moderate (large bore)
• Small (small bore)
• Trace (suture)
• High vs. Low dead space needles 

(HCV)





High vs. Dead Space

*Many Syringe 
Service Programs 
use low dead 
space needles



Online tools

• HIV Needle Stick Risk Assessment 
Stratification Protocol 
(CJEM 2003;5(1)46-28)

mdcalc.com/hiv-needle-stick-risk-
assessment-stratification-protocol-rasp

Google: HIV needle stick calculator



What about nPEP?



Timing…when is nPEP (PEP) too late?

• Animal models and animal PEP studies: suggest substantially 
less effective beyond 24 - 36 hours1,2

• Case-control study: most subjects in each group received PEP 
within 4 hours3

• Analysis of PEP failures does not suggest a clear cut-off4

1. Tsai C-C et al. J Virol 1998;72:4265-73.
2. Shih CC et al. JID 1991.
3. Cardo DM et al. NEJM 1997;337:1485-90.
4. MMWR June 29, 2001:50(RR11);1-42



What do the guidelines say?

• “nPEP is most effective when initiated as soon as possible after 
HIV exposure; it is unlikely to be effective when instituted > 72 
hours after exposure.” CDC 2016

• “Decisions regarding initiation of nPEP beyond 36hrs of 
exposure should be made on a case-by-case basis with the 
realization of diminished efficacy when timing of initiation is 
prolonged.” NYDOH

cdc.gov/hiv/pdf/programresources/cdc-hiv-npep-guidelines.pdf

hivguidelines.org/pep-for-hiv-prevention/



Case 1 Question 2

You decide to prescribe nPEP in this 5 year old patient as well 
within the time frame from initial exposure. You prescribe 28 days 
of:

A. Atripla (Efavirenz/Emtricitabine/Tenofovir DF)
B. Combivir (Lamuvidine/Zidovudine) and Kaletra

(Lopinavir/ritonavir)
C. Isentress (Raltegravir) and Truvada (Emtricitabine/Tenofovir 

DF)
D. Tivicay (Dolutegravir) and Descovy (Emtricitabine/Tenofovir 

AF)



Preferred nPEP Regimens
Age group
≥ 13 years with normal renal function 
(creatinine clearance ≥ 60 mL/min) 

Tenofovir DF 300 mg/Emtricitabine 200 mg (Truvada) 
once daily

with 
Raltegravir 400 mg twice daily 

or 
Dolutegravir 50 mg once daily

Children aged 2-12 years Tenofovir DF + Emtricitabine 
with

Raltegravir
Children < 2 years Zidovudine + Lamivudine soln. 

with
Raltegravir (susp)

or 
Lopinavir/ritonavir soln (Kaletra)



HIV is DYNAMIC
• Dolutegravir>Raltegravir

• Once day dosing
• Better drug at fighting HIV
• ≥20 kg DHHS Pediatric dosing guidelines recommend 50 mg 

• Bictegravir>Dolutegravir
• Better drug at fighting HIV
• Co-formulated with Tenofovir AF and Emtricitabine (one small pill once daily)

• Emtricitabine/ Tenofovir AF(Descovy)> Emtricitabine/ Tenofovir DF/ 
(Truvada)

• Better side effect profile
• Smaller size

• Injectables! 



Case 2

28 yo intoxicated female is brought in by police to ED. She was 
found in hotel room with a 45 yo male ~2 hours ago. She reports 
they drank alcohol, did “some drugs” and had at least oral 
sex…she can’t remember if there was more sexual contact. 



Case 2 continued

• What is her risk for contracting HIV?
• Are there factors that might affect this risk?
• Do you prescribe nPEP?



Per-act Risk for HIV Acquisition
Exposure type Rate for HIV acquisition per 10,000 

exposures
Parenteral

Blood transfusion 9,250

Needle sharing during IDU 63 (1 in 158) 

Percutaneous (needle stick) 23 (1 in 435)

Sexual

Receptive anal intercourse 138 (1 in 72)

Receptive penile-vaginal intercourse 8 (1 in 1250)

Insertive anal intercourse 11 (1 in 909)

Insertive penile-vaginal intercourse 4 (1 in 2500)

Receptive oral intercourse low

Insertive oral intercourse low

Other

Biting, spitting, throwing body fluids 
(semen or saliva), sharing sex toys

Negligible

AIDS 28.10 (2014)



Other Factors
• Increased risk

• Concomitant STDs (Chemsex)
• Acute or late stage HIV infection
• High HIV viral load
• Hollow bore needle
• Large diameter needles?

• Decreased risk
• Condom use
• Male circumcision
• ARV treatment
• PrEP

• CDC: Know the HIV Risk (AIDS 2014;28(10)1509-19) 
cdc.gov/hivrisk/estimator.html#

http://www.cdc.gov/hivrisk/estimator.html


Case 2 Question 1
What initial tests would you order for today prior to starting HIV 
nPEP?

A. Hepatitis C RNA Quantitative PCR
B. Hepatitis B surface antibody
C. HIV RNA Quantitative PCR
D. Hepatitis A antibody





CDC Guidelines 2016



Case 2 Question 2
She reports she was fully vaccinated as a child and you forgot to 
obtain baseline hepatitis B serologies. Now, at her 6 month follow 
up her hepatitis serologies should indicate if the source patient 
was known to be HBV uninfected:

A. HBsAg+, HBsAb-, HBcAb+, ALT normal
B. HBsAg-, HBsAb+, HBcAb-, ALT normal
C. HBsAg-, HBsAb-, HBcAb+, ALT normal
D. HbsAg+, HBsAb-, HBcAb+, ALT 500



Hepatitis B virus (HBV)
• Incubation 90 days (60-150 days)
• Risk of HBV from a needlestick or cut exposure to HBV-infected blood 

ranges from 6-30%
• Depends on the source hepatitis B e antigen (HBeAg) status

• HBsAg = Infectious
• Detection indicates the person in infectious
• Detected in blood ~4weeks (1-10 weeks)
• In patients who clear HBV infection becomes negative 3-6month

• HBsAb (anti-HBs) = Immunity
• Indicates recovery and immunity after acute HBV
• Prior Vaccinated

• HBcAb (anti-HBc): appears at onset of symptoms in acute infection 
• Persists for life

, 



HBV tests cont..
• HBcAb IgM (IgM anti-HBc)

• Indicates acute infection in the last 6 months
• HBeAg

• Secreted product of the nucleocapsid gene of HBV
• Indicates active viral replication

• HBeAb (ant-Hbe)
• Produced temporarily during acute HBV infection or after a burst of 

replication
• HBV DNA

• Within 30 days after acute infection/exposure







Test Acute HBV Immunity via 
Infection

Immunity via 
Vaccination

Chronic HBV Healthy 
Carrier

HBsAg + - - + +
HBsAb - + + - -
HBcAb + + - + +
HBcAb IgM + - - - -
HBeAg + - - +/- -
HBeAb - +/- - +/- +
HBV DNA + - - + + (low)

ALT Normal Normal Normal/High Normal

Interpretation of HBV Tests



Case 2 Question 3

Her baseline HCV Ab was negative and she asks what is the 
approximate risk % for sexual acquisition of HCV if her partner 
has chronic HCV? 

A. 0.07%
B. 0.7%
C. 7%
D. 17%



Hepatitis C virus (HCV)
• Incubation 45 days (6-112 days)1 

• Risk of HCV from a needlestick ~1.8%
• No serologic marker for acute infection
• HCV Ab

• Appears 6-8 weeks after exposure2

• False negatives: immunocompromised, acute hepatitis, recent known 
HCV exposure

• HCV RNA
• Confirmatory
• Appears 1-3 weeks after exposure (peaks 8 weeks)1,3,4

• HCV Ab+, HCV RNA not detected
• Prior cleared infection

1. Hepatology 2005;42:86-92
2. Transfusion 1994;34:790-795
3. Hepatology 2004;39:1147-1171
4. JAMA 2002;287:2406-13



More on HBV and HCV
HBV HCV

US chronic disease 700,000-1.4 million1,2 2.7 million 3

Sexual Transmission • Accounts for 2/3 of new cases4

• 50-100x more infectious than HIV4
• Very low
• 0.07% per year in serodiscordant 

couples5

Symptoms Fever, Fatigue, Anorexia, Nausea, Emesis, Abdominal pain Arthralgias, Jaundice, 
Dark urine

Likelihood of Symptomatic 
Acute Infection

• 5-15% age 1-5yo6,7

• 30-50% age >5yo6,7

• 5-15% immunosuppressed adults9

• 20-30%8

Potential for Chronic 
Infection

• 25-50% age 1-5yo9,10

• 6-10% older children9,10
• 55-85%11,12

Severity • 12-20% chronic13 5-20% cirrhosis8

1. J Infect Dis 2010;202(2):192-20 
2. Hepatology 2012;56(2):422-33 
3. Ann Intern Med. 2014;160(5):293-300
4. CDC 2013 Viral hepatitis surveillance 
5. Hepatology 2013;57(3):881-9
6. Am Fam Physician 2004;69:75-82
7.J Hepatol 2000;32:89-97

8. Hepatology 2001;33:321-327
9.J Infect Dis 1982;146(2):198
10. J, Med Virol 1987;22(1);1
11. J Infect Dis 2004;190:1270-1274
12. Hepatology 1997;26(3):521
13. J Hepatology 2008;42(2):335 



Closing thoughts on bloodborne pathogens
• Needles sticks:

• Clean wound with soap and water
• Type of syringe 
• Time since exposure, source status, transmission (IV/IM), inoculum 

type, volume of inoculum
• PEP and nPEP regimens are the same, guidelines updated every 

4-5 years
• HIV and anti-retrovirals are 
• Integrase inhibitor + FTC/TDF 
• 28 days

• Testing timeline
• HIV is important in all types of exposure but, often the greatest 

concern is HBV, HCV then HIV transmission if source status unknown



Resources

• Needlesticks
• mdcalc.com/hiv-needle-stick-risk-assessment-stratification-protocol-rasp

• HIV risk
• cdc.gov/hivrisk/estimator.html#

• nPEP Guidelines
• cdc.gov/hiv/pdf/programresources/cdc-hiv-npep-guidelines.pdf
• AETC Toolkit 2018: aidsetc.org/npep
• NYDH: hivguidelines.org/pep-for-hiv-prevention/occupational/#tab_0

http://www.cdc.gov/hivrisk/estimator.html
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