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INFECTION CONTROL
MEASURES TO PREVENT
BLOOD BORNE
PATHOGENS (BBP)

Kristine L.uk




Source of
Infection —
Patients/HCWs
infected with BBP




Table |. Viruses that have caused documented occupational infection following exposure to BBF in HCW or

laboratory personnel

Pathogen Exposure Setting Source
Argentinin YHF (Junin virne) I i et sldin Contact with rodents” blood 73

| Balivian VHF (Madhwpo vine} Meadastick, noninia ot skin Health cre | f4.05
Brazilian VHF (Sabia virus) P e s tick Resemrch bboratory |8

[ Crimean Congo YHF Monintact skan Health care | |4
Lhergmme bl e clln s ik Health care |
Ebob VHF Monintact skin Health care | 6
Hendra virus I oni ntaect. skin et erinary care )
Hepatitis B virus Mesdastick, nonantct skin Health cara 7R
Hepatitis C virs Meadastick nonintact skin Health cara 2
Hepatitis D virus Meadestick Health care 8
Hepatitis G virus P e s tick Health care 4]
Herpes simplex | M esdestick, nonint ct skin Health care I 23,4
Hurran immunadeficiency virus | (HIV 1) Meadestick, nonintact skin Health care | 1.7
Kyasanur vine Mo dastick Rasemrch bboratory &0
Las=s WHF I i et sldin Health cure 15
Marburg VHF Meadestick nonintof skin Health care Y )
Rift Valley FPaver vires Monintact skin Vet erinary care 82
Simian Foarmy vins Monintact skin Animal handling 83
Simian immuno deficiency vire (50 Splash to eyes Resemrch bboratory g4
Epinoortic wesoular shormotitis Monintact skin Veterinary cure hbaratory 85
Yaccine vins (recombinant | M me dles tick Resemrch bboratory 30
Varicells zoster virns (VI P e cllens tick Health care 25

[ Wenezushn VHF (Guanarito virus) Monintact shin (supected) Health care | 86
Virus B (Herpes 1) Splash to eyes Resemrch bboratory 26,28
West Mile virus Scalpel cut, neadlestick Resemrch bboratory 22
Tedl oww Fever virus Monintact skin (suspected) Hospital bboratory 87

VHF, wiral Femonfagic feer

ANC  rarantota, Abitebout, and Rachline
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Table 2. Bacteria and rickettsia that have caused
documented occupatomal infection following exposure
to BBF in HCW or hboratory personnel

HCW or laboratory personnel
Pathogen Exposure Setting Source
Patho osure Seti Source
Brucla aharts Needestik oo boratory 88 v e i
Vet erinary care 2%
iﬂ.rh'm'd'e.rh md:'-a' I e l'l:u:t skin FLEE.I'I:h bhoratory :ﬂ' L manid Epﬂiﬁ Hﬂdﬂﬁd'.. Hi.'q.il'h] mm 31|M
cnr:r.rubu-::l.e.rrr.m Il e el i Hospital laboratorys | [ﬁﬁpﬂﬂﬂ} —
e e . .
Carynehaaenun striatum  Sailpel cut Health cire | 92 Flasmodum ¢ Maadistick Resaarch |
Lepaotpian Needestick  Research bboratory 93 | focnfum fddbaum  Noninactskin  Halth ae }
Wiycobacte fam lepioe Needestick  Health cre 4 Masmodum mabirde  Needestid,  Helth care A
Myambockerum mamuom | Nesdestdk Hospial Taboratory 95 nomntadt ikin
Mpocthace i Meedlestich  Health care ¢ | Momodumiar  Needesik  Habh an [
tuhanculasi -
[T —— Meedestick  Resemrch bboratory 97 Undetermined  Autopsy 12
Nz 4 po norrh aege Cut Resemnch bboratory 98 T g sondi Cehath ta : F!EWHII:HM‘]‘ W13
Orientin (ar Rickersal Cut Research bboratory 99 uopm g ps 1-1"5 Y
vt » | rudllt.:tn:lt |
Fasteurslla multacda Mesdlastick  Meterinary cre 100 Iyposondbuci  Needestik  Hopital bboratory 39
Rickerrin ricketii (Rody MNesdostick Health cre 1 [ - .
iouneain Spoted Iypansamd e Prejaction Hamital bbarstary 39
Fewver)
Ricketsin typhi (gphas)  Mesdestick PP — Tir] Table 4 "ﬁaasu ﬂ'!at have ca.used documented .
Suphyacocas aureus Meedestick Housshesning |03 occupational infection following exposure to BBF in
-hem abtic Selpel eut  Autopsy yop  HOW ar Bbameary parsonnel
Tirepho Goo0UT Pathogen Exposure Settng Source
[5 pyogenes) PR
Streptococcus A Monintact skin  Health care 1G5 h,:::“mmmﬂ N — stﬂh!l“ﬂlmd: Mummlﬂ] ]; I I:
[necrotizing fase iitis) Spomrichum schenkii Men dhestick Fesemrch 115
Trebanarma palfdum Mesdestick  Rememrdh |aboratary

MIC  rarantola, Asiteb

Table 3. Parasites that have caused documented
occupational infection following exposure to BBF in

August 2006



BBV TRANSMITTED IN
HEALTHCARE SETTINGS

G2

% 2 million HCV infections each year

% 21 million HBV infection each year

 37.6% HBYV, 39% HCV, 4.9% HIV in HCW due to needlestick
injuries (INSI)

%* No. of sharp injuries annually 0.18/HCW to 4.28/HCW

(questionnaire by surgeons)

Occup Environ Med 2008;65:446-451
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Table 3

Health Care Workers with Documented and Possible Occupationally Acquired AIDS/HIV
Infection by Occupation in the United States Reported through June 30, 2001

Occupation  Documented Possible Total
Dental worker — 6 6

Embalmer or morgue technician 1 2 3
Emergency medical technician or paramedic 12 12
Health aide or attendant 15 16
Housekeeper or maintenance worker 13 15
Lab technician, clinical 17 33
Lab technician, nonclinical —_ 3
Nurse 34 58
Physician, nonsurgical 1 1
Physician, surgical

Respiratory therapist

Technician, dialysis

Technician, surgical

Technician, therapist (other than listed)

Other health occupations - 4

Totals 57* 1371 194

(COC, 2002)

*Of the 57 health care workers with documented seroconversion 48 had percutaneous exposures, five had mucous membrang or Skin exposure,
two had both percutaneous and mucous membrane or skin exposures and two had an unknoven route of exposure

"Possible occupational exposures include those health care workers who have had a seroconversion to HIV. who did not have any other report-
ed risk factors for HIV but for whom HIV seroconversion from an occupational exposure was not documented.

- 95 - - ' e

AAOHN Journal: Jan 2003; 51,1




BBV TRANSMISSION
INCIDENTS FROM HCW

Details of transmission

Was a lookback
undertaken?

Was phylogenetic analysis
performed?

Additional comments

Dentist (Florida)

Six patients infected between
1987 and 1989. Exact mode of
transmission not identified.
Epidemiological data
supported direct dentist to
patient transmission rather
than patient to patient
transmission.

After the first transmission
was identified, former
patients of the dentist were
publicly requested to have
an HIV test. 1100 patients
were tested.

Infected patients had DNA
sequencing analysis, showing a
high degree of similarity among
their strains and that of the
dentist. This was supported by
evidence from phylogenetic
trees.

All infected patients had undergone
invasive procedures after the dentist
had had his AIDS diagnosis.

Orthopaedic
surgeon (France)

One patient infected in 1992
during a hip operation
(category 3 EPP). The
operation was described as
lengthy and difficult.

Infected patient was
identified during a lookback,
initiated after the surgeon
was diagnosed with AIDS.
No additional transmissions
identified after testing 983 of
3004 (33%) at risk patients.

Molecular analysis indicated that
the viral sequences obtained
from the surgeon and the patient
were closely related. The patient
had tested negative for HIV
shortly before the operation.

CD4 count of the surgeon at
diagnosis was 46 cells/ml (in 1994).
The surgeon reported frequent
percutaneous injuries, and was
suspected to have been infected by
a patient in 1983.

Nurse (France)

One patient infected in 1996,
exact mode of transmission
unclear. The nurse had an
unclear history of having
performed EPPs.

No further transmissions
identified following testing of
2294 of 7508 (31%) at risk
patients.

Extensive phylogenetic analysis
undertaken. Results strongly
supported HCW to patient
transmission. Patient was HIV
negative on pre-op screening.

HCW had advanced stage HIV
infection and was co-infected with
HCV.

Gynaecologist
(Spain)

One patient infected during a
caesarean section (category 3
EPP) in 2001.

Additional testing of 250 of
275 (91%) at risk patients
did not reveal additional
transmissions.

Phylogenetic analysis revealed
genetic similarity of the HCW
and patient viruses. The
average nucleotide variation
was 3%.

Patient was HIV negative during a
pregnancy screen, and developed
HIV symptoms shortly after the
operation.

2011. Accessed at: http://www.dh.gov.uk/en/Consultations/Liveconsultations/DH_131532.

Technician (Canada)

Management of HIV-infected healthcare workers - a paper for consultation. The Report of the Tripartite Working Group. DoH

75 patients infected by an HBeAg
positive technician who was

implanting subdermal electrodes

HCV

CTS surgeon (USA)

14 patients infected (10000 operations
over a 10 yr period)



http://www.dh.gov.uk/en/Consultations/Liveconsultations/DH_131532

RISK OF BLOOD CONTACT
& SHARPS INJURY

TABLE 1. Prospective observational studies of blood contact among HCWs

Specalty and authors ¥r Location(s) MNou of procedure: Meow of procedures % Procedores with
- LRSS BN 2 - .
(reference]) ‘ ohsrrved with #=1 blood coalact =1 =harps imjury

Surgery
Tokars et al. (256) L Mew York, MY Chicago. T11. 1382 466
Popejoy e al. (220 L Albuguergue, N Mex hiEd TR
(Juchbeman et al. (224) L Milwaukee, Wic. 234 504
CGeerberding et al. (116) L han Francisco, Calill A7 64
Panlilio et al. (20E) L Adlanta, Ga 20k 301

Lrpsielrecs
Panlilio et al. {Z100) i Atlanta, Ga

[rvasive radiology
Hansen et al. (130) UL [allas, Tex
Emergency room

Marcus e al. {178) g Mow York, MY Chicago, T11.
0 Baltimore, Md.

M

t  Dentistry
Cleveland et al (77) i Mow York, MY,

¥ NA, noi availlable,

-—% ) S =SS, NN e

»

73% suturing, >50% when fingers were used



1. Disinfection to kill the

infective agents

2. Early diagnosis and
% treatment of infected
person

22-gauge needle 1 ul of
blood inoculated

Modes of
Susceptible Host Transmission

1.

Standard Precautions

HBV immunization 2. Safety devices
3. Double gloving/frequent
B alove chanae? &

O i’v;J

Prevention of Infection - %
— . Breakdown the Chain of Infection


http://hk.wrs.yahoo.com/_ylt=A3OyCpUgAcpNvToAwRu1ygt.;_ylu=X3oDMTBqZWJkbjNvBHBvcwM1MwRzZWMDc3IEdnRpZAM-/SIG=1kfjjihh6/EXP=1305112992/**http:/hk.image.search.yahoo.com/images/view?back=http://hk.image.search.yahoo.com/search/images?p=cartoon+scissors&b=41&ni=20&xargs=0&pstart=1&fr=FP-tab-web-t&w=270&h=299&imgurl=www.clker.com/cliparts/3/9/f/7/12247845911693553444schoolfreeware_Scissors.svg.med.png&rurl=http://www.clker.com/clipart-scissors.html&size=25k&name=Scissors+Clip+Ar...&p=cartoon+scissors&oid=eb577fb983126252&fr2=&no=53&tt=1989&b=41&ni=20&sigr=11ao8jcrj&sigi=12mlgigcr&sigb=13dnsvv06&.crumb=smOgAzvIIMY

InarexEneg Croar af Fesl ctars

af Mlaroonganikems 10 Dicinfeotanis . ng

13451Bm (7]
'

Sler tion EN E52

Dielrdeotant eyvel

seriarm ihigh Evel
dzin'eciant wih pro-

knged eyposue e

Betadine 0.25% Hj—l -
Chlorhexidine >=0.2%

c ks 1stafl t d'rying, imbient temperature & alcoho

surfaces for >=7 days
‘ve.getative baoteria (2.0, & auneus, Id bleach if blood spills

Titer of HIV reduceddby i s ey
00-99% within sevegll | oo HRnEEE, S2MONEIA el HBY 0.1% glutaaldehyde &

hours after drying; Lipld or madum-Glzs sirucec gggcppnzﬂ free chlorine
rapid degradationgof g HEY, TV, REV, HIV, Cv-urbanll) v Os .Xhlgnn

HCV at room teghperature




EARLY DIAGNOSIS AND
TREATMENT

G2

% 70% HBYV, 60-80% HCV and 20% HIV acutely infected patients were
asymptomatic

% Rely on clinicians’ alertness to screen HIV (acute infections,
opportunistic infections, TB patients)

% Promote screening in high risk groups (drug users, MSM etc.)

% Promote reporting of NSI (only 43% reported in US)

% Confidentiality issues (Need to know basis)

¢ Expert Review panel

e T Ty
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BEITFIUIES - LHZREST

9 L3¢ B8 SE P B 1S i

Standard Precautions

must be taken in the following situations

“*Based on the concepts
that all of the following

=8 N e > 3 Wear a Mask,
should be treated as & sk Es R & Protective Eyewear

i i : wAR L - ' and a Gown
pOtentlaﬂy lﬂfGCtIOHS: EE " EEE . > to protect yourself

from splashed
v Blood

blood or body fluids
v All body fluids, secretions
& excretions (except

sweat)

v Non-intact skin MHEE & A\ Handle Sharps

#1RH B #1 2% Carefully
$‘7 v Mucous Membrane

2
(s

7/ ‘)

HOSPITAL
AUTHORILY.
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WHY GLOV]

% <10% occupationally HBV infected HCW recalled a specific
percutaneous injury. Br Med ] 1982; 284:1408-1982.

%* 50% reduction in blood volume during simulated needlesticks with
hollow bore needles

s 80% reduction in blood transferred with suture needles

J Infect Dis 1993; 168: 1589-1592

VAN




WHY HAND HYGIENE
AFTER GLOVE REMOVAL

% Leak rate for sterile gloves (2.5%) & exam gloves (4%) : 1989 FDA
% Study reported that leak rates for surgical gloves (up to 8%); latex & vinyl
gloves (7-20% & 34-63%)

AJIC 1989;17:196-201; J clin Micro 1990; 28: 787-788; Nurs Res 1989;38 : 144-146

% Study reported that there are pits suggesting the viruses can penetrate this

barrier gloves Nature 1988;335-19




Ny )

Convenient placement of sharps
containers decrease needlestick
injuries by 60%




IV related percutaneous injuries
decreased by 72 -100% following
the introduction of needleless
systemS~ 9

Needle Cap
Holder

=
\ B

Resheathable & bluntable needles reduced pereu ar fifics during phlebotomy b 23-76%



Blunt needles

G2

Type of suture needles Percutaneous injuries
Blunt No
Curved 1.9/1000 used
Straight 14.2/1000 used

Knitted gloves

Glove liner

Glove liners, knitted gloves

and triple gloves all show less

perforations to the

innermost glove compared
gith double gloving




DOUBLE GLOVING —
EVIDENCE?

CARD
% Single gloving vs Double gloving - petforations to innermost gloves (OR

4.10, 95% CI 3.30 to 5.09 — 14 trials).

% Indicator gloves — more perforations detected (OR 10 — 12.5)

Cochrane Database Syst Rev 2002;3:CD003087
% In a simulation in which the surgeon tied surgical knots continuously for 1 ht,
visible skin separations were observed on his index fingers and HBsAg was

detected in the saline used to rinse out his gloves

CLINICAL MICROBIOLOGY REVIEWS, July 30, p. 385407

VAN




Differences between Routine Change
every 20min and 3x per Surgery

Stuidy group

Peirs with perfombions
Fairs of gloves [
Surgpeon 130 3 (4.2)
Aszistant 115
Nursz 118

4(3.4)
& [g.1)

* Caloulsted using chi-sguared test

Conirol growup

Pairs of ghoves Fairs with perforations (%]

0.0
0.27
004

AL s e e e Sy 000 I TE088-E

CE SIS




HBY VACCINATION -
FREQUENT QUESTIONS

G2

% >90% healthy recipients develop protective antibody response
% 30-50% of individuals will respond to the second 3 dose series
% 21-60% of HCW had non-reactive titers > 7 -8 years after
vaccination.

% Immune memories intact for >=12 yrs, even though anti-HBs

levels may become low or undetectable. Lancet 1995; 345: 1089-1092

VAN
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BBV INF] D HCW

G2

Category I: Procedures with minimal risk of BBV transmission
e.g. minor surface suturing, elective peripheral phlebotomy,
colonoscopy/sigmoidoscopy

Category II: Procedures for which bloodborne virus transmission is possible but
unlikely

e.g. Periodontal scaling, minor local procedures, other endoscopy

Category III: Procedures for which there is definite risk of BBV transmission
/’exposure-prone’ (digital palpation of a needle tip in a body cavity or the simultaneous

presence of the HCWs fingers and a sharp instrument in a pootly visualized or highly

confined anatomic site)
e.g. General surgery, open resuscitation, open surgical procedure > 3 hrs

C R e R NN SR 2
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SHEA GUID] 5 2010

TABLE 1. Summary Recommendations for Managing Healthcare Providers Infected with Hep-
atitis B Virus (HBV), Hepatitis C Virus (HCV), and/or Human Immunodeficiency Virus (HIV)

Virus,
circulating viral burden  Categories of clinical activities® Recommendation Testing

HBV

<10* GE/mL Categories I, II, and III No restrictions” Twice per year
>10* GE/mL Categories I and 11 No restrictions” NA
>10* GE/mL Category III Restricted* NA
HCV
<10* GE/mL Categories I, II, and III No restrictions” Twice per year
> 10" GE/mL Categories I and 11 No restrictions” NA
d  >10' GE/mL Category IlI Restricted* NA

)

<5x 10* GE/mL Categories I, II, and III No restrictions” Twice per year
x 10° GE/mL Categories I and 11 No restrictions” NA
Category III Restricted* NA




FOR
BBV INFECTED HCW

o W
Lower viral load High viral load with restrictions in practice

< Double gloving for Category % Double gloving for all invasive
I & Category III procedures procedures and all indications of
% Frequent glove changes, gloving
particular for tasks known to

compromise glove integrity (e.g.

placing sternal wires)

e T Ty
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UK DH GUIDANC]

A2
% HIV-infected HCWs can perform EPP if they ate on cART and have a

plasma viral load suppressed consistently to <200 copies/ml (Retest at 3 months)

Management of HIV-infected healthcare workers - a paper for consultation.
The Report of the Tripartite Working Group. DoH 2011. Accessed at:

% HBYV infected HCW can perform EPP if HBV DNA <10° GE/mL (Retest at 12 mont
% HCV infected HCW can perform EPP only if circulating HCV RNA is negative

( Retest at 6 months)

)


http://www.dh.gov.uk/en/Consultations/Liveconsultations/DH_131532

EFFICACY OF STANDARD
PRECAUTIONS

G2

%* Mean no. of blood exposures 35.8 /yr -> 18.1/yr

%* No. of occupational HBV infections in HCWs ~10000 in 1983
x3-5 greater risk of contracting HBV Vs 400 (x5 less risk) 1n 2002
(CDC, unpublished data)

Crawecar. Microsouoay Reviews, July 3000, p. 385-407







