ABSTRACT

RI CHARD K. MATTI CK. Devel opnent of an Cccupati onal Audit
System for OSHA' s Proposed Bl oodborne Pat hogens Standard.
(Under the Direction of Dr. ALVIS G TURNER)

OSHA' s proposed bl oodborne pat hogen rule will be the
agency's first and nost costly attenpt at regul ating
bi ol ogi cal hazards, nanely H 'V and HBV, in the occupati onal
envi ronnent . Lifetime risk of infection to healthcare
workers fromH V and HBV can be significantly reduced with
adherence to the OSHA standard. | n this study, an audit
system was devel oped to provide research and clinica
| aboratories and production facilities with a neans of
assessing conmpliance with the rule. In addition, a fault
tree anal ysis added the ability to classify facilities on
the basis of exposure risk to bl oodborne pathogens.
Dat abase software offers the ability to store coll ected

audit infornation and dissem nate ri sk nmanagenent strategies

and renedial information to audited facilities.
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CHAPTER |

I NTRODUCTI ON

On May 30, 1989, the Cccupational Safety and Health
Admi ni stration (OSHA) issued a proposed rule to regul ate
wor kers' exposures to bl ood and body fluids potentially
contam nated with bl oodborne pat hogens. The proposal, which
covers close to 5.7 mllion workers, aims to protect health-
care workers and public service personnel against the
di seases associated with these agents, primarily the serious
l'iver disease associated with the hepatitis B virus (HBV)
and the often fatal acquired i nmunodeficiency syndrome, or
Al DS, caused by the human inmunodeficiency virus (HV). The
proposed standard is the Agency's first effort at trying to
regul ate a biol ogical hazard rather than a physical or
chem cal one. OSHA held five public hearings (27), the |ast
one convening in San Francisco, January 9-17, 1990, and set
the closing date for the public conmment period at May 21,
1990. The comment period for the proposed rule was "the
| argest substantive record in agency history" with 4,500
separate entries (29). The final rule was expected to be
publ i shed one year later. As of January 9, 1991, it was
announced that the rul emaking record cl osed December 10,
1990, and that the final rule was still due out sonmetine in

May of 1991. Currently, however, the rule is still under
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reviewwith no nention as to when it will be issued. As of

November, the proposed rule will be four years in the making
since its inception.

The objective of this report is to critically analyze
t he proposed bl oodborne standard. It will track the
devel opnental history of the standard, define its scope and
I mpact on industry, and review sonme of the specific
bl oodbor ne pat hogens affecting the general population and
occupational workforce. It wll also discuss the risk
managenent techni ques used to control bl oodborne pathogens
in the workplace, including the devel opment of an audit
system Lastly, this paper will identify the potentia
advant ages and di sadvantages of this standard to industry

and the worker once promnul gat ed.
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CHAPTER 1 |

BLOCODBORNE PATHOGENS

The Human | mrunodefi ci ency Virus (H V)

| nf ecti ous Agent/Etiol ogi c Pat hway/ C inical Mnifestations
The human i nmmunodeficiency virus (HYV), fornerly

referred to as the human T-Iynphotrophic virus type II
(HTLV-111) or |ynphadenopat hy-associ ated virus (LAV), was
di scovered in 1983 and is the etiologic agent of acquired
I mmune deficiency syndrone (AIDS). It is a retrovirus,
containing RNA instead of DNA for its genetic code. Two
types have been identified, type 1 (HV-1) and type 2 (H V-
2). Both these viruses are serologically and geographically
relatively distinct, but have simlar epidem ol ogic and
pat hol ogi ¢ characteristics. HV attacks a subpopul ation of
T-1 ynphocytes known as the T4 or CD4 cell, the white bl ood
cell that influences the function of many other cells in the
I mune system by multiplying wthin them and eventually
destroying them The process of T-cell destruction |eads to
I mune system i nbal ance and dysfunction. Wthout a properly
functioning i mmune system the body becomes susceptible to
opportunistic infection and di sease from organi sns that

nornmal |y pose no or mninmal threat to healthy humans wth
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normal |y functioning inmune systens. Generally, the
severity of the HV-related illness is directly correl ated
with the degree of imune system dysfunction. The spectrum
of diseases range fromtotally asynptomatic infection to
full-bl own inmunodefici ency acconpani ed by opportunistic

i nfection and cancer (4,5, 58).

Wthin several weeks to several nonths after infection
with HYV, many persons develop an acute, self limted, flu-
like illness lasting for a week or two. Evidence that such
synptoms occur is best ascertained by docunented
occupational exposure. Detectable antibodies
(seroconversion) to the virus usually occurs within 4 to 12
weeks after initial infection wth the virus; occasionally
this period is prolonged. The standard serologic tests for
antibody to HV are the enzyme-|inked i nmunosorbent assay
(ELI SA) and the confirmatory Western Bl ot H 'V antibody test
performed in succession (4,5). |Infected persons may be free
of clinical signs or synmptons of infection for many years;
the median length of tine before synptons appear is now
estimated to be in excess of 9 years (49). Onset of
clinical illness is usually insidious with non-specific
synptoms such as | ynphadenopathy (swollen |ynph nodes),
anorexia, chronic diarrhea, weight [oss, fever and fatigue.
These synptons along with H'V antibody confirmation are
referred to as AIDS rel ated conplex (ARC) or "synptonatic
HV infection", but are not sufficient for a diagnosis of

Al DS (4).
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More than a dozen opportunistic infections and severa
cancers are considered by the CDC to be specific indicators
of uderlying i mmunodeficiency and thus, if diagnosed by
standard hi stol ogi cal and/or culture techniques, are used in
case definition of AIDS. These opportunistic infections
I ncl ude: Pneunocystis carnii pneunonia, which 60% of AlDS
patients have as their first manifestation of the disease,
chronic cryptosporidiosis, toxoplasnosis of the CNS,
esophageal or |ower respiratory tract candidiasis,

di ssem nated or CNS cryptococcosis, dissem nated atypica
mycobacteriosis, pulnonary, G, CNS, or ocular

cytomegal ovirus (CW) infection, chronic ulcerative

nucocut aneous or di ssem nated herpes sinplex infection, and
progressive multifocal |eukoencephal opathy. The cancers

i ncl ude Kaposi's sarcoma, prinmary B-cell |ynphoma [imted to
the brain and non-Hodgkin's | ynphoma. Additional indicators
of AIDS are wasting syndrone, extrapul nonary tubercul osis
and varied neurologic synptonms such as AIDS dementia or
sensory neuropathy (4).

The proportion of H V-infected persons who wl |
ultimtely develop AIDS is not precisely known although
cohort studies of H V-infected adults carried out before
specific antiviral therapy was available indicated that
about 15-20% devel oped AIDS within 5 years, and about 50%
within 7-10 years. Beyond 10 years, it was projected that
the vast majority of infected persons may devel op Al DS
within another 5 to 10 years. Wthout specific therapy, 80-
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90% of AIDS patients have died within 3-5 years after the
di agnosi s of AIDS was made. Wth nodern day drug therapy

such as Zi dovudi ne better known as AZT, these incubation

periods and tinme-to-death are thought to be extended by a

coupl e of years (4).

Transm ssi on

The reservoir for the virus is found in man and i s

spread alnmost entirely through direct contact with an

I nfected person's blood, blood products, senmen, vagi nal
secretions, and tissues. Wile the virus on occasion has
been found in saliva, tears, urine, cerebrospinal fluid,
pleural fluid, amiotic fluid, and breast mlk, transm ssion
after contact with these fluids, wth the exception of
perinatal transmssion to a nmother's infant through breast

m |k, has not been reported (4,11,37,47). The najor route
of transm ssion is sexual, both honosexual and heterosexual.
Qther inportant routes of exposure are parenteral (entry
into the body other than through the G tract) such as by
shared needl es anong drug abusers and acci dent al

per cut aneous needl estick injuries or other contam nated

ski n-penetrating objects; through bl ood transfusions of
Infected blood or its conponents, and by contact of infected
body fluid with raucous nenbranes of the nose, nouth, and
eyes or Wi th open wounds/sores (non-intact skin) (4,11,47).

The virus can cross mnmucous nenbranes but cannot cross the

skin barrier and is not transmtted by casual contact.
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fecal-oral or airborne routes, or by contam nated food or
drinking water (13). The infectious dose, or number of HV
viral particles needed to cause infection in man is unknown,
al t hough the nunber of viral particles found in

seroconverted bl ood ranges from 0-3,000/ m (55).

Epi dem ol ogy: General Popul ation

AIDS was first recognized in New York and Los Angel es
in 1981 and was used to describe a disease conplex of young,
seem ngly healthy men with a severe cellular imune
deficiency (35). From 1981 to md 1990, over 130,000 Al DS
cases have been reported in the US (4). (See Figure 1 for
reported cases by state) That number is expected by the CDC
totriple to 365,000 cases by the end of 1992 (47). As of
July 1990, the majority of U S. AIDS cases (86% were
honosexual or bisexual men (57%, |V drug users (23%, and
t hose who were honosexual and used |V drugs (6% . The
remai nder of the cases were henophiliacs (1%, heterosexua
contacts of infected partners (6%, transfusion recipients
(2%, children born to infected nothers (1%, and
undet erm ned/ other (4% (11,47). (See Figure 2) N nety -
one percent of these cases are nmale and approxi mately that
sane percentage are between 20-49 years of age (4,47). It
Is estimated that currently between 1.0-1.5 mllion
Anericans have been infected with the HV virus, and 6 to 8

mllion world-w de (4,41).
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Tz 1

ACQUI RED | MVUNCDEFI CI ENCY SYNDROME (Al DS) -
StatM 1989

Reported adul t/adol escent cases, by exposure category. United

S  Honosexual / Bi sexual

Men (579

0 IV Drug User (23%

0 Honosexual and

|V Drug User (6%

@ Henophilia Cases (1%
@ Heterosexual Contact (6%
D Transfusion Recipients (2%
m Q her/ Undet erm ned (5%

"I'ncludes patients under investigation; patients who died, were lost to followuo. or refused interview and patients whose node
of exposure to human i munodeficiency virus (H'V) remains undetermned after investigation.
Source: Centers for Disease (Control, tmt~:  Summary Report, 1990

FIG 2

ACQUI RED | MVIUNCDEFI Cl ENCY SYNDROME (Al DS)
UnKed States, 1989.

Cases per 100.000 popul ation, reported to CDC by state,

Legend
(Rat* p*r
100, 000)

10-14.9

Sour ce: Centers for Disease Control,

M/IWR 3-,nary Report, 1990
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Epi dem ol ogy: Heal t h-Care Wbrkers

Several prospective epidem ol ogi ¢ studies show that
needl estick injuries are the |eading cause of occupational
H V exposure in the health-care setting. In 1988, an
updat ed revi ew of the CDC Cooperative Needl estick Study, an
ongoi ng, nationw de prospective survey, found that 89% of
all HV exposures resulted from percutaneuos inocul ation
while 6.5%resulted fromcontam nation of open wounds, and
4. 7% fromcontam nation of mucous nenbranes (41). Several
prospective surveillance studies, in addition to the CDC
study, have been initiated to estimate the risk of infection
follow ng an exposure that neets the following criteria: (1)
docunented exposure to H'V; (2) no other established risk
factors; (3) negative pre-exposure H 'V serology; and (4)
positive post-exposure HV serology. Through Novenber 1989,
of the nore than 2,000 exposed heal th-care workers who
enrolled in 9 different prospective surveys, 8 workers had
been found to have occupationally acquired HV infection
(41,43). O the 8 infected workers, 7 were exposed through
t he percutaneous route and the eighth case through bl ood
contact wth non-intact skin. The risk of HV infection
froman occupational exposure, as cal culated by the review
of these studies, was |ess then .5% or nore specifically
.36% or 3.6 per 1000 exposures (41). This coincides wth
the approximate .5 %risk estimated by the CDC (55). In
addition to these studies, there have been an additional 19

case reports of H V-infected health-care workers in the
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scientific literature (13 with docunented seroconversion and

6 w thout docunented seroconversion).

Hepatitis B Virus (HBV) '

| nfectious Agent/Etiol ogic Pathway/ dinical Manifestations
The terra hepatitis nmeans inflanmation of the |iver.
One of the causes of hepatitis besides bacteria, toxins,
drugs, and excess al cohol intake is by the hepatitis B virus
(HBV). HBV is a double-stranded DNA virus which attacks and
replicates in liver cells. There have been 3 HBV antigens
identified: a nucleocapsid core (HBcAg), surrounded by an
outer |ipoprotein coat (HBsAg), and a third soluble antigen
and a subset of the core antigen wthout cross reactivity,
the e antigen (HBeAg). Antibodies are nade specific to
these antigens and are referred to as anti-HBc, anti-HBs,
and anti-HBe (4). Diagnosis of infection is usually
confirmed by denonstration of HBsAg. HBV infection may al so
be confirmed by the presence of HBV viral DNA in the serum
or the denonstration of recent antibody devel opment to core
and/or surface antigens (anti-HBc and anti-HBs) (4). In
combination with HBsAg, the detection of HBeAg is associated
with relatively high infactivity (acute infection);
conversely, presence of anti-HBe correlates with a relative
| ack of infectivity. The presence of HBeAg at the time of
delivery indicates a very high risk of infectionin a

newborn infant. Commrercial kits including ELI SA and


NEATPAGEINFO:id=F1D5DA88-1816-45D9-A35E-A0D1266670C0


11

radi oi mmunoassy (RIA) are available for detection of all
mar kers except HBcAg (58).

HBsAg can be detected in the serumfrom several weeks
bef ore onset of synptons to days, weeks or nonths after
onset; it is persistent in chronic infections. Anti-HBc
appears at the onset of illness and persists indefinitely.
|gM Cl ass anti-HBc is present in high concentration (high
titer) during acute infection and usually di sappears w thin
6 nonths (4).

Approxi nmatel y 50% of the patients that are infected
wi th HBV have synptons of sone type; the rest are
subclinical or asynptomatic (36). Usual incubation period
I's about 45 days (36). dinical synptoms may start between
one week to six nmonths after exposure. These synptons are
flu-1ike and include fatigue, fever, |ose of appetite,
nausea, vomting, abdom nal pain, diarrhea, rash, and nuscle
and joint aches. Approximtely 25% of individuals, however,
will suffer nmore acute synmptonms with the invol vement of the
l'iver, and devel op jaundice and dark urine. One-half to two
percent of patients with severe liver involvenent, called
fulmnant |liver disease, will die (36).

Al t hough nost infected individuals recover with no serious
conplications, approxinmately 10% of infected adults do not
devel op resistance to the virus and devel op what is known as
chronic hepatitis. These individuals becone carriers of the
virus and can actively transmt it. Usually chronic

hepatitis persists for nore then 4 to 6 nonths, sometimes as
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long as a lifetime. During the chronic state, the carrier
may be asynptomatic or continue to have symptoms. O her
conplications include "chronic active" hepatitis which has
the potential to progress to cirrhosis of the liver and a
much increased risk of developing |iver cancer. About 25%

of the carriers, whether they have synptoms or not,

eventual Iy will develop liver cancer (36). The relative

risk of liver cancer for active carriers is 273 tines

greater than for non-carriers (1).

Transm ssi on

HBsAg has been found in virtually all body secretions
and excretions; however, only blood and serum deri ved
fluids, saliva, semen, and vaginal fluids have been shown to
be infectious (4). The virus is found in the highest
concentrations in the blood, where it may reach | evels of
1 X 10 viral particles per mlliliter (36). Transm ssion
occurs by percutaneous (intravenous, intranuscular,
subcut aneous or intradermal) and nucous menbrane exposure to
infective body fluids, as may occur in needlestick
accidents, perinatal exposure, transfusions, contam nated
needl e sharing anong |V drug users, tattooing, earpiercing,
acupuncture, and by sexual exposure, both heterosexual and
honosexual . Personal hygiene items such as razors and
t oot hbrushes have been inplicated as occasional transmtters
of HBV (4). The virus is not transmtted by casual contact,

t ouchi ng or shaking hands, eating food prepared by an
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I nfected person or by contact with inanimate objects, such
as toilet seats, or telephones. Al stages of the disease,

including the pre-clinical state (many weeks before synptons

are seen), the clinical period, as well as the chronic

carrier state are considered infectious and conmuni cabl e
peri ods.

In the heal th-care occupations, the nost inportant
sources of transm ssion are accidental needle-sticks and
infected fluid contact with nucous nenbranes of the eyes and
mout h, and non-intact skin such as cuts, skin |esions and
dermatitis (55). The only reservoir in nature is man,
al t hough chi npanzees are susceptible to infection (4).
Despite the simlarities in the nodes of transm ssion, the
risk of HBV infection in health-care settings far exceeds
that for HV infection. This is thought to occur due to the
nunber of infectious particles per mlliliter of blood in
I nfected persons, up to 8 logs for HBV conpared with 3 |ogs
for HV, as well as the infectious dose (number of viral
particles needed to cause infection), an average of only 10
particles intravenously for HBV (36,55). For exanple, it
has been estimated that the risk of acquiring HBV infection
follow ng a puncture with a contam nated needl e ranges from

6% to 30% - far in excess of the risk of H V infection under

simlar circunstances (<1% (11,55).
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Epi dem ol ogy; Ceneral Popul ation and Heal t h-Care Cccupations
Two to nine-tenths of a percent of the adult popul ation
inthe United States are carriers of HBV (HBsAg), and 5%
have anti-HBs. In Asia the antigen carrier rate may be as
high as 10-15%(4). HBV infection is comon in high risk
groups where exposure to blood and body fluids is high.
This includes parenteral drug abusers, heterosexuals with
multiple partners, honosexual men, clients and staff in
institutions for the retarded, and health-care and public
safety occupations. The CDC has estimated the total nunber
of HBV infections to be 300,000 in the U S. each year,
| eading to 15,000 hospitalizations, 375 deaths due to
ful mnant hepatitis, 6,000 deaths due to hepatitis related
cirrhosis, and 1,200 deaths due to hepatitis-related prinmary
liver cancer (11). (See Figure 3 for reported cases by
state) CDC also believes that as many as 18,000 health-care
wor kers per year may be infected by HBV, approxinmately
12,000 of these cases through occupational exposure. The
Hepatitis Branch of the CDC has further estinated that
bet ween 500- 600 heal th-care workers are hospitalized
annual |y due to acute occupational infection and illness
with over 200 deaths (12-15 due to ful mnant hepatitis, 170-
200 fromcirrhosis, and 40-50 fromliver cancer) (11).

St udi es have al so shown that 10% to 30% of health-care

wor kers have denonstrated past or present hepatitis B
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FIG 3
HEPATITIS B - Reported cases, per 100,000 popul ation. United States, 1989

uam

m Sanpa

Source: Centers for Disease Control, MW ”: Summary Report, 1990

Table 1 Percentage of Heal th-Care Workers Denonstrating
Previ ous HBV | nfecti on When Screened

What is ny risk of acquiring hepatitis?

Heal th care professionals, especially those who are
exposed to or handle blood frequently, are at
significantly greater risk of contracting hepatitis B
than the general population. The follow ng chart
indicates the percentage of various health care

wor kers who denonstrate previous hepatitis B
infection when screened for serological markers of

the disease:

Ener gency Room Internal Medicine

Nur ses”™ 3026 Practitioners' 18%
Sur geons”™ 28%  Anest hesi ol ogi sts' 17%
Di al ysis PersonneP 27%  Oncol ogy StafP 17%
Pat hol ogi st s 27%  Cbstetricians/

Bl ood Bank Workers” 26% Gynecol ogi sts' 16%
Laboratory Fanily Practitioners'  16%
Techni ci ans”™ 24% Dentists' 14%
I ntravenous Teans” 22% Intensive Care Nurses™ 10%

Oral Surgeons' 21%  Hospital Wrkers with
Pedi atricians' 21% no patient contact' 4%

Sour ce: Reference i ¥1, pp. 1-2
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i nfection when screened for serologic markers of the

di sease (1). (See Table 1)

O her Bl oodbor ne Pat hogens

There are many ot her pathogens carried in the blood and
body fluids that coul d cause potential infection to those
who cone in contact wth them Wile nany of these agents
are not common in the U S. or perhaps quite as infectious or
devastating as HBV and H'V, they can cause a nyriad of
di sease, sonme quite serious, and are included under the
scope and application of the proposed bl ood-borne pathogen
rul e as "pathogenic mcroorgani snms that are present in human
bl ood and can cause disease in humans (58)." A few of the
more significant agents, where occupational infectionis a

potential or docunmented risk, wll be discussed.

Hepatitis C (HCV)

Al though there is evidence for several types of agents,
a candidate virus with a RNA genonme has been detected and
suggested as the major HCV virus. It is estimated that HCV
viruses cause between 15-35% of com nunity-acquired acute
hepatitis cases in the U S. (58). The principal node of
transm ssion is bl oodborne. Mjor risk groups are IV drug
users, transfusion recipients and dialysis patients.
Heal t h- care workers who come in frequent contact with blood
and househol d or sexual contact with infected persons have

al so been docunmented to be at risk, although the extent to
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whi ch these nobdes of transmi ssion are inportant has not yet
been well defined. It is known, however, that the nunber of
virus present in the blood of infected persons is nuch | ower
than HBV and the relative infactivity is 100 to 100,000 fold
| ower (58). This suggests a |ower risk of infection to
heal t h-care workers, whose contact wth blood, relative to
the defined high risk group, is small. HCV is the nost
common post-transfusion hepatitis in the U S., accounting
for approximately 90% of this disease (4). HCV viruses
cause both acute and chronic hepatitis: 40-60% of infections
| ead to devel opment of the chronic state, with potential for
progression to cirrhosis and lifetine infectivity (58). A
serologic test for antibodies to HCV (anti-HCV) has just
been devel oped, however, current diagnosis depends on the
exclusion of Hepatitis A, B, D, and other causes of |iver
danmage. Currently there is no avail able vaccine, and the

val ue of inmune globulin for post-exposure prophylaxis is

undet er m ned.

Cyt onegal ovi rus (CW)

CW is a herpesvirus that affects nost persons at some
point intheir lives. It rarely produces synptonmatic
di sease in normal children and adults, although in
I munoconprom sed hosts and infants, it acts as an
opportuni stic pathogen and causes serious illness and death
involving the liver, spleen and central nervous system (13).

It is usually a good indicator of clinically diagnosed AlDS.
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The virus persists in a latent formafter a primry
Infection, and reactivation may occur years |ater
especial |y during an imunoconprom sed state. CW is
excreted in urine, saliva, senmen, cervical secretions,
breast mlk, and to a | esser degree associated with the

| eukocytes in the blood. Transm ssion occurs nost conmonly
by nucosal contact with the above fluids, usually through

sexual contact. Transm ssion by blood transfusions can also
occur; however, since the virus is found in such | ow

concentration in the blood, infectionis mre likely to
occur after nultiple transfusions. There have been no
docunented reports of CW transmssion via blood in the
occupational setting. The fetus may be infected in utero
froma primary or reactivated maternal infection. Postnata
i nfection occurs more commonly in infants of mothers who are
actively shedding the virus in their cervical secretions
during birth. Intrauterine infection of the infant is
thought to occur in .4%to 2.3%of all live births (58).

The virus can also be transmtted to the infant through the
breast mlk. Although nost neonatal infections are
asynptomatic at birth, 10%of these infections display some
neurosensory disorder. O the 5-10% of those born who are
synptomatic, the nost severely affected are those with
cytonegalic inclusion disease (CID) manifested by

hepat ospl enor aegal y, jaundice, petechial rash,
chorioretinitis, cerebral calcifications, and mcrocephaly
(58). Death may occur in-utero or neonatal. Survivors may
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exhibit nental retardation, motor disabilities, hearing

| oss, and evidence of chronic liver disease. Simlar
synptons of hepatitis retinitus, and pnenonitis can be seen
i n i munoconprom sed individuals. [Infection acquired |ater
inlife is usually inapparant, but may produce simlar
synptoms to infectious mononucleosis. Al though the risk of
occupational infection would be low, there is sone potential
threat to pregnant and imunoconprom sed heal th-care

wor ker s.

Syphilis

Syphilis is caused by an infection with Treponema
pal I idum a spirochete, and is a sexually transmtted
di sease whose incidence is increasing inthe US.; 14.6
cases per 100,000 in 1987, is the highest rate since 1950
(58). Syphilis is characterized by three stages, primry,
secondary, and tertiary with a latency period in between the
stages. The primary stage is characterized by the eruption
of a chancre usually in the genital area; the secondary by
rash involving the palmand soles, fever, and secondary
eruptions; and the tertiary stage, with high norbidity and
nortality, with involvement of the skin and rubbery tunors
cal l ed gummas, the cardiovascul ar system wth [esions on
the aorta, and the central nervous systemwth an acute
meningitis. Syphilis is nost readily transmtted during the
primary and secondary stages, although transm ssion has
occurred throughout the course of the illness. Syphilisis
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primarily transmtted by direct contact with exudates from

| esions; sexually, through contact with the infectious body
fluids and secretions (saliva, semen, blood, and vagi na

di scharges); and in utero. Transm ssion has al so been
docunented through bl ood transfusion, tattooing instrunents,
and an occupational needlestick with blood fromthe early
stages of the disease (58). Transmission rarely occurs
through kissing. Treatment is very effective, especially in

the early stages, with antibiotics.
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CHAPTER 1| 11

REGULATI ON OF Bl OLOG CAL AGENTS

Before the announcement by the Cccupational Safety and
Heal th Admnistration (OSHA) in July of 1987 that the Agency
woul d adopt a permanent rule to protect health-care workers
from bl oodborne di seases, there was no regulation by the
governnent of biological agents, of any type, in the
workplace (15). At best, there was a nyriad of guidelines,
publications, and reference manual s published over the years
that covered every aspect of work with biological agents.
These included everything fromspecific safety issues and
the etiologic agents associated with activities such as
ani mal handling, reconbinant deoxyribose nucleic acid (rDNA)
research, oncology research, HV/HBV prevention to guidance
in biological safety, laboratory safety and technique,
quality control and safety management, disinfection and
sterilization, facilities and equi pnent and
packagi ng/transport of etiologic specimens (3). As R M
Pike reported in his 1979 review. Laboratory-associated
I nfections: Incidence, Fatalities, Causes, and Prevention,
"the know edge, the techniques, and the equi pment to prevent
nost |aboratory infections are available (52)." There was
not, however, at this tine, any single code of practice,
standards, quidelines, or other publication that provided a


NEATPAGEINFO:id=D4C28E0A-800E-44A2-B35E-570064F0E265


22,

detail ed sunmary of the many safety issues and risk
management strategi es associated with biological agents and

their use in the workpl ace.
This changed in the 1980's with the publication of two

conprehensive references. The first of these, Biosafety in
M crobi ol ogi cal and Bi onedi cal Laboratories (BMBL),

publ i shed by the CDC and National Institute of Health (NIH
branches of the Public Health Service, categorized
bi ohazardous agents into four classes or |evels based on
their risk as an occupational hazard (56). This concept was
originally presented in a 1969 publication, Cassification
of Etiologic Agents on the Basis of Hazard, which served as
a general reference for some |aboratories utilizing
infectious agents and as the basic format for BVBL (56).
BMVBL, however, is a nuch more conprehensive guide, providing
"specific descriptions of conbinations of mcrobiological
practices, |aboratory facilities and safety equipment, and
recommendations for use in four categories or biosafety
| evel s of |aboratory operation with selected infectious
agents of man (56)."

The second publication, prepared by the Anerican

| ndustrial Hygiene Association Biohazards Commttee in 1985,
was titled the Bi ohazards Reference Manual. It too

collected a lot of the | oose and current information on
bi ol ogi cal hazards but it was much more conprehensive than

BMBL, covering such issues as control methods, and
decont am nation and di sposal issues in nmuch nore detail as
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wel | as addressing newer issues such as allergies, current
bi oaerosol sanpling nethodol ogi es and egqui pnent and
I mmunopr ophyl axi s. (3)

Wil e both of these references nade noble attenpts at
organi zing biol ogical safety issues and were (and still are)
significant sources of information for safety professionals,
no need was seen by the federal governnent to regulate the
wor kpl ace and officially safeguard the individuals working
with biological agents. It was not until the increase in
the incidence of HV and HBV in the general popul ation,
along with the petitioning of several unions, that OSHA felt
the need to promulgate a standard to protect health-care
wor kers agai nst these bl oodborne diseases. Currently OSHA
Instruction CPL 2-2.44B, issued February 27, 1990 which
revised OSHA Instruction 2-2.44A of August 15,1988,
regul ates bl ood-borne pathogens in the workplace until the
proposed reqgul ation, that was specifically designed to
reduce occupational exposure to these viruses, is
pronul gated. The directive basically relies on updated CDC
guidelines for HBV and HV for reflecting an appropriate and
wi dely recogni zed and accepted standard of protection to be
fol lowed by health-care enployers in carrying out their
responsibilities under the Cccupational Safety and Health
Act (OSH Act) of 1970. Its purpose is to provide uniform
i nspection procedures and guidelines to be fol | owed when
conducting inspections of health-care facilities and issuing
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citations (51). Gtations can be issued for regulations
that already exist under the OSH Act. These include:
- 29 CFR 1910. 132; personal protective equi pnent
- 29 CFR 1910.22 (a)(1) and (a)(2); general
housekeepi ng requirenents
- 29 CFR 1910.141 (a)(94)(i) and (ii); waste disposal
provi sions of the sanitation standard
- 29 CFR 1910. 145 (f); specifications for accident
prevention signs and tags
- Section 5(a)(1) and Executive Order 12196, Section 1-
201(a); OSHA's General Duty O ause (51).
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CHAPTER | V

PROPOSED REGULATI ON OF BLOCDBORNE PATHOGENS

H story of the Proposed Bl ood-Borne Pathogens Standard
The official involvement of OSHA in recognizing

bl oodbor ne pat hogens as an occupational hazard began with
the rel ease of hepatitis B guidelines for health-care
workers in Novenber 1983. The guidelines, set forth in OSHA
Instruction CPL 2-2.36, were dissemnated to health care
professionals by the Agency's regional and area offices as
part of OSHA's outreach program The recommendations were
| argely drawn from gui delines prepared by the CDC, and
included a description of the disease, proper work practices
and personal protection, and the recomrended use of
hepatitis B imune globulin and the hepatitis B vaccine
(13). This was OSHA's only official recognition of
bi ol ogi cal hazards in the workplace. On Septenber 19, 1986,
The Anerican Federation of State, County and Mini ci pal
Enpl oyees (AFSCME) petitioned OSHA for an emergency
tenporary standard (ETS) covering infectious bl oodborne
di seases, including the human i nunodeficiency virus (HV)
and the hepatitis B virus (HBV), under section 6(C) of the
Cccupational Safety and Health Act (10). They naintained
that current guidelines, including those issued by the CDC
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the American Hospital Association, the Arerican Cccupational
Medi cal Association, and the Department of Health and Human
Services for reducing occupational exposure to H'V, were not
fully or rigorously inplemented in many heal th-care settings
and that "OSHA has conpletely neglected establishing |egal
remedies to force health care enployers to comply wth
commonl y accepted infectious disease precautions (10)." The
Union further reasoned that the health care industry, the

i ndustry nost at risk of significant exposures to infectious
bl oodborne di seases, is the largest and fastest grow ng
industry in the United States. Besides requesting an ETS,
the petitioners asked OSHA to require enployers to provide
the HBV vaccine at no cost to enployees at high risk for HBV
infection and that the Hazard Conmuni cation Standard be
amended to require a training programfor enployees exposed
to infectious diseases. Just three days |ater, on Septenber
22, three AFL-CI O unions. Service Enpl oyees International
Union (SEIU), National Union of Hospital and Health Care
Enpl oyees (NUHHCE) and RWDSU Local 1199-Drug, Hospital, and
Heal t hcare Union also petitioned OSHA to promul gate a
standard to protect health-care enployees fromthe hazard
posed by HBV (9). They requested that the standard contain
all of the provisions in OSHA's 1983 guidelines with an
emphasi s on making workers aware of the benefits of the HBV
vaccine. In addition, they too wanted OSHA to issue an

i mediate directive stating that enployers nust provide the
HBV vaccine free of charge to high risk enpl oyees.
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On July 23, 1987, after review ng these petitions and
avai | abl e data, OSHA denied the request for an energency
tenporary standard, but did announce that the Agency woul d
devel op a permanent rule to protect the Nation's health-care
wor kers from exposure to bl oodborne pathogens (15). An
advanced notice of proposed rul emaki ng (ANPR) was published
four nonths later on Novenmber 27, 1987, requesting
information and coments on the health effects,

t echnol ogi cal and econom ¢ feasibility, and other relevant
provi sions that should be considered for inclusion in the
standard. Interested parties had until January 26, 1988 to
submt such information (13).

Approxi mately one year and two months later, a draft
copy of the proposed bl oodborne standard was nmade avail abl e
for discussion by Secretary of Labor Ann MLaughin to the
attendes at the January 8-10, 1989 conference, "AIDS
Frontline Healthcare" in Washington D.C. OSHA had pl anned
to publish it's proposed rule in Decenber 1988, but the
O fice of Managenent and Budget had yet to approve it (18).
Finally, on Tuesday May 30, 1989, the full text of the
proposed bl oodborne pathogen regul ations were printed in the
Federal Register, vol. 54, No. 102. The new regul ations
proposed to amend Part 1910 of Title 29 of the Code of
Federal Regulations with its addition as Section 1910.1030
(58). (See Appendix A) OSHA was hoping after a 90 day
public coment period, to publish a final rule within one
year (18). The final rule has still not been issued.
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| mpact of Proposed Bl oodborne Standard on Industry
When the proposed bl oodborne standard is promul gat ed,
its inmpact will affect a large nunber of occupations.

Paragraph (a) of the proposed regulation, establishes the
scope of section 1910.1030 to apply to "all occupationa

exposure to blood or other potentially infectious materials
as defined by paragraph (b) of this section." Paragraph (b)
continues by defining occupational exposure as "reasonably
anticipated skin, eye, mucous nenbrane, or parenteral
contact with blood or other potentially infectious materials
that may result fromthe performance of an enployee's
duties. This definition excludes incidental exposures that
may take place on the job, and that are neither reasonably
nor routinely expected and that the worker is not required
to incur in the nornmal course of enploynent." QO her
potentially infectious materials is further defined to nean:
"(1) The follow ng body fluids: semen, vaginal secretions,
cerebrospinal fluid, synovial fluid, pleural fluid,
pericardial fluid, peritoneal fluid, amiotic fluid saliva
In dental procedures, and any body fluid that is visibly
contaninated with bl ood.

(2) Any unfixed tissue or organ (other than intact skin)
froma human (living or dead) and

(3) HV or HBV containing cell or tissue cultures, organ

cultures, and culture nediumor other solutions; and bl ood,

organs or other tissues fromexperinental aninals infected
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with HV or HBV (58)."

The inpact of the proposed regulations will be felt the
hardest in the health-care industries and the emergency
medi cal services where an approximate 5.7 mllion workers at
620, 000 sites have frequent contact with blood, body fluids,
and tissues (18,58). This includes such professions as
nurses, physicians, dentists and other dental workers,
energency room personnel, paramedics, energency nedical
techni cians, advanced |ife support personnel, diagnostic and
research | aboratory personnel, blood-bank personnel,
phl ebotorai sts, dialysis personnel, nedical exam ners,
morticians, institutional facility personnel, and other
wor kers such as housekeepers and |aundry workers in health
care facilities. Oher occupations that can be interpreted
to fall with the scope of the proposed regulations are the
Public Safety Services which would include firefighters,
| aw- enf orcement officers and correctional-facility workers
(13,55,58). (See Table 2)

The proposed bl oodborne pathogen standard will also be,
by far, OSHA's npbst expensive standard to inplenment. The
costs of first year conpliance are estimated to be about
$800 million, with hospitals having the highest annua
conpl i ance costs of $33,035 per facility, funeral
establishnments the |owest at $141, and the average being
$1,379 (18,58). By conparison, C§HA'S next nost expensive
regulation is the hazard conmunication standard which had a
$500 to $600 million inplementation cost. Usually nost OSHA
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132, 619 566 30.075 28, 065
12,921 239
31, 497 77 864
54,327 886  6.026 2,399
1.3901 148. 556 564 211
325,743 1,641
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41,792 465 929 1.932
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3,760 21 949
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103,182 20,927 4 998 4 17" 692 379. 428
96 715 98 715
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20 921 20 921
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9, 300 9 300
6.510 6510
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96 96
234,536 234.536
l 1,882 1.882

affected.. 2.145.140 322.676 536,122 40.822 98.715 208.693 201, 749 778,375 80.569 370,514 26,407 155 844°% 97,945 22,196 223,903 1,88215, 311, 554

Sour ce:

Ref erence #58,

p. 23077
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standards carry first year costs of approximately $100

mllion (18).

31.
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CHAPTER V

MANAGEMENT OF OCCUPATI ONAL RI SK TO BLOODBORNE PATHOGENS

Ri sk, as defined in the environmental sciences, is the
probability of an adverse effect or event happening that
presents sone possibility of harmto human health, the
ecol ogy, the econom c system or the quality of hunman life.
Thus, risk managenent is the process by which this risk is
reduced (53). In the specific environnent of the workplace,
risks take on many forns: there are physical risks such as
t hose posed by machinery and noving parts, environnental
conditions such as slippery floors, dangerous stairs, and
there are other physical forns such as heat, cold,
radi ation, and noise; there are chemcal risks posed by the
various compounds and solvents utilized in the workplace;
and there are biological risks, risks posed by contact with
potentially infectious and di sease causing agents such as
bacteria, viruses, fungi, and protozoans. Collectively,
these risks can be identified as occupational; risks
encountered by the worker in the occupational setting.

The Cccupational Safety and Health Adm nistration's
(OSHA) role, as defined in the Gccupational and Safety
Heal th Act of 1970, is to manage the risks found in the
wor kpl ace by adopting regulations and providing guidelines
for various industries to follow. These regulations are no
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nmore than lists of risk control methods, procedures, and
progranms designed to elimnate or mnimze hazardous working
conditions. Historically, OSHA has nanaged the risk posed
by physical and chem cal hazards in the workplace. However,
with the advent of the proposed bl oodborne pat hogen
regul ations, OSHA has made a determnation that certain
empl oyees face a significant health risk as the result of
occupational exposure to blood and other potentially
i nfectious materials because they may contain bl oodborne
pat hogens, including HBV, which causes a serious |iver
di sease, and H'V, which causes AIDS (58). These enpl oyees
i nclude health-care and public service occupations.

Enpl oyees incur risk each time they are exposed to
bl oodbor ne pat hogens; any one exposure incident may result
in infection and subsequent illness. Since it is possible
to become infected froma single exposure, incidents shoul d
be prevented whenever possible. It is therefore the goal of
t he proposed standard to reduce significant risk by
mnimzing or elimnating exposure to blood or other
infectious materials. This is acconplished through a
general infection control plan which is devel oped to
mnimze the risk of patient acquisition of infection
t hrough exposure incidents fromcontact with contam nated
devi ces, objects or surfaces, or transm ssion of an
I nfectious agent from health-care workers to patients (55).

It consists of three nmain parts:
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1. Identification of tasks or procedures that involve
occupational exposure to blood and other potentially
Infectious materials. This is usually broken down further
into three categories; category |, those with actual bl ood

exposure, category Il, those tasks which, by themsel ves,
entail no blood exposure, though the individual assigned to

the task may be called upon to perform an unplanned category

| task, and category Ill, those with no bl ood exposure (11).

2. ldentification and docunentati on of the actual

posi tions whose duties include the tasks (categories)
I dentified above without taking into account any protective
measures, such as personal protective equi prment.

3. It must state when and how it will inplenment
protection and prevention to the positions defined in number
2. This is usually acconplished using a conbination of
engi neering controls, work-practice controls, persona
protective clothing and equi pment, containnent and di sposal
training, safety inspection and audits, labelling and signs,
medi cal followup of exposure incidents, and vaccinations.
The risks are defined in parts 1 and 2 of the infection

control plan. Part 3 identifies risk management strategies.

Ri sk Managenment Strategies

Engi neeri ng Control s

It is generally recognized anong safety professionals,

especially industrial hygienists, that protection of the
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enpl oyee is nost effectively attained by elimnation or
mnimzation of the hazard at its source, i.e., engineering
controls (50). Engineering controls do not rely on the
uncertainties and infallibility of human behavi or and
therefore have always been preferred when feasible.

Exanpl es of engineering controls that would protect

enpl oyees from exposure to bl oodborne pathogens include
sharps di sposal containers, biological safety cabinets, or
ot her types of vented encl osures, splashguards, needl|e-
recappi ng devices, or self-sheathing needles, which prevent
hand contact with the needle at all tines (6,56). These
control s embody the principles of process or egui pnent
redesi gn, process or equi pnent encl osure, and enpl oyee

I solation (58). An exanple of how engineering controls can
work is nicely portrayed in Vanderbilt University Medica
Center's laboratory |iaison services study of two phl ebotony
devi ces designed to reduce needlestick injuries in

phl ebotony (6). (see Figure 4)

Wr k Practice Controls

Work practice controls reduce the |ikelihood of
exposure through alteration of the manner in which a task is
performed. Unlike engineering controls, the protection they
provide is based upon enpl oyer and enpl oyee behavi or,
however, |ike engineering controls, work practice controls
act on the source of the hazard. In nmany instances the two

met hodol ogi es are reliant on one another for protection as
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FIG 4 Preventabl e Needl estick Injury Rate Reduction with Safety Devices

Nunmber of
Needl! esti ck

Injuries |
a-
2
2
No Safety Recappi ng Sal-T Cik Adapter
Devi ce Device 1/89-9/ 89
6/87-3/88 4/88-12/88

a

Total Nunmber of Injuries
Q  Nunber of Preventable Injuries

Preventabl e needl estick injury rate reduction with safety devices.

Source: Reference §6, p. 123

FIG5 Role of Safety Auditing in the Schane of Risk
Managonent
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it is often necessary to enploy work practice controls to
assure effective operation of engineering controls, and
better enpl oyee protection. Exanples of work practice
controls that would protect enpl oyees from exposure to

bl oodbor ne pat hogens include no re-cappi ng of contam nated
needl es, no drinking, snoking, putting on cosnetics or
putting in contact lenses while in the |aboratory, hand
washi ng, spill cleanup, using techniques that mnimze
aerosolization of potentially infectious materials, working
wi th known biohazards in a biosafety cabinet, and wearing
personal protection correctly, (see biological safety audit
checklist. Appendix A) However, one of the nost inportant
work practices pertaining to bl oodborne pathogens is the

i npl enentation of "universal precautions” as recomrended by
the CDC. "Universal precautions” require enployees to
assume that all blood and other body fluids are infectious
for HV, HBV, and other bl oodborne pathogens, and handl e
them accordingly (37). Quite often, training is an
effective means of teaching and | earning good work
practices. However, it takes inherent concentration and
consi stency of practice on the enployees part to make work

practices operative.

Personal Protective Equi pnent and d ot hi ng
There are situations where neither engineering control
nor work practice controls are feasible and thus enpl oyee

protection nust be achieved through the use of personal

37
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protective egui pment. Personal protective equi pnment ranges
from gl oves, protective shoe coverings, gowns, snocks, and

| aboratory coats, to protective eyewear, and face shields.

In order for themto be effective, the follow ng conditions
must be met. First, the enployee nust be trained to use the
equi pment properly. Secondly, the equi pnent nust be used
each tine the task is perforned and nust be appropriate for
the task and fit properly. Lastly, it nust be free of

physi cal flaws that could conprom se protection. Personal
protection, |ike work practice controls, again relies on the
behavi or and attitude of the enployee. An enployer can
provi de the equi pment and training but cannot conpletely
ensure that the enployee is neeting the above prescri bed
conditions. Also, in many cases, enployees nust exercise
their professional judgnent as to whether a situation
dictates the use of personal protective equi pnent,
especi al |y when ot her engineering controls and work
practices are available, or in cases of |ife and death

emer genci es as encountered by many public service personnel

Cont ai nnent and Di sposa

Wast e di sposal and containnent are an unlikely but
possi bl e source of occupational exposure to potentially
infectious materials and therefore need to be consi dered.
The disposal of broken contam nated gl ass and needl es pose
the greatest risk since they |lend thenselves to auto-

i nocul ation. Al so of concern would be the | eakage of
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infectious materials into work areas from a cont ai nnent

devi ce or onto the outside of a contai nnent device that is
handl ed, or an over-filled container. At greatest risk are
wast e handl ers and transporters. Exanpl es of proper waste
cont ai nment and di sposal for enployee protection to

bl oodbor ne pat hogens woul d be di sposal of sharp itens in a
punct ur e- pr oof contai ner and ot her bl ood-contani nated itens
into | eak-proof plastic bags. This waste should then either
be incinerated or be decontam nated by autocl aving before
di sposal into a sanitary landfill. An infectious waste
management plan is reconmmended by OSHA for the
identification, collection, handling, transport, treatnent,

and di sposal of potentially infectious waste (58).

Tr ai ni ng

Effective training is a critical elenent of every
health and safety program It will ensure that enpl oyees
under stand the occupational risks presented to them and the
control measures used to nanage them It can also inform
them of appropriate actions to take in the case of an
enmer gency, existing regulation/guidelines applicable to the
occupation, and informthem of surveillance and prophyl axi s
prograns they can/should participate in. |In addition, a
bl oodbor ne pat hogen training program shoul d include an

expl anati on of the epidem ol ogy, synptonmatol ogy, and nodes

of transm ssion of the di seases to ensure that the worker

has a basi c understandi ng of the diseases and the need to
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observe precautions to prevent disease transm ssion

Training for bl oodborne pathogens shoul d al so include an
expl anation of "universal precautions”. The infection
control plan should be explained and the appropriate nethods
for recognizing tasks that may include exposure to bl ood and
other potentially infectious materials should be enphasi zed.
Speci al training consideration, such as standard

m crobi ol ogy practices and techniques, may al so be presented

to those workers in research and production facilities where

concentrated H V and HBV cul tures are handl ed and

mani pul at ed. (58)

Hazard Conmuni cation; Signs and Label s

Signs and | abel s serve many inportant purposes in risk
managenent, first and forenost to warn enpl oyees of the
hazards to which they are exposed. They can also act as an
I mportant "menory-jog" for trained enployees as well as a
warning for those not aware of a hazard. They also alert
enpl oyees of possible exposure to naterials, contents or
work areas that can not be readily identified. For
bl oodbor ne pat hogens, |abels reading Biohazard with the
uni versal bi ohazard synbol in black should be affixed to
refrigerators and freezers storing blood or potentially
infectious materials, containers used to store or transport
the sane, and non-red bags and non-red containers storing
potentially infectious waste (58). Biohazard warning signs

shoul d al so be posted at all entrances to research
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| aboratories or production facilities with the nane of the
infectious agent, special provisions for entry into the
area, and nane and tel ephone nunber of the |aboratory
director on the sign. This assures that enployees are aware
of the specific biohazard involved, that authorized

i ndi vi dual s who enter the area are properly protected, and
that, in the event of an emergency or other unforeseen
event, a trained and know edgeabl e i ndividual can be

contacted and consul ted. (58)

Vacci nati on

The goal of the aforenentioned occupational risk
managenent options is to mnimze or elimnate significant
ri sks. However, accidents do happen, equipnent may fail or
be defective, enployees may have unsuspecting cuts or
dermatitis and work-practice behavior is far from
infallible. Thus if the risk of infection is high enough,
the mani festations of the infection are serious, and the
effective treatment of the infection is low (ie.. viruses),
a vacci ne should be adninistered to further reduce or
el i m nate occupational infection. For the bl oodborne
pat hogens, one such vacci ne has been avail abl e since 1982.
The hepatitis vaccine induces protective antibody levels in
85%to 97% of healthy adults (36,55) and provi des protection
agai nst HBV infection for at least 7 years (4). The vaccine
Is by far the nost inportant part of HBV prevention anong

wor kers who conme in contact with blood and ot her body
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fluids. It is estinmated, however, that only 30 to 40% of
hi gh-ri sk heal th-care workers have been vaccinated in this

country (58).

Post - Exposure Determ nation, Documentation and Surveillance
The route of exposure, the source patient's antibody
status, the circunmstances under which the exposure occurred,
and the surveillance of the exposed enpl oyee for sero-
conversion are inmportant parts of any infection contro
plan. First, such information gives the enpl oyer sone
f eedback regarding the nost preval ent circunstances and
routes of exposure of enployees so that greater effort can
be concentrated on decreasing or elimnating the causes of
t he exposure. Secondly, post-exposure surveillance ensures
that the enployee will receive proper nedical attention
after an exposure. Early testing of the enpl oyees bl ood as
soon as possible after exposure to determ ne baseline
serol ogi cal status, appropriate prohylaxis and counseling if
needed, and further screening of the blood to identify
possi bl e occupational infection are inportant steps in
reducing the risk of infection and preventing further

transm ssion should infection occur. (55,58)

Saf ety I nspection/Auditing

The final element integral to successful occupationa

ri sk managenent is neasurenent and eval uation of these risk

control methods. Are they effective? Are guidelines.
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regul ations and policies conplied with? Are further

nodi fications of an infection control plan needed to devel op
opti mumresults? These are sonme of the questions answered
by conducting an audit or safety inspection. Besides the
nmore obvi ous conpliance aspects, the audit can also act as a

nmeans of prevention and identification. It helps elimnate
causative factors associated with the | oss problem before a
| oss occurs (50) and can identify new or other potentia
probl ems that have not been addressed by present risk
managenent techniques. (See figure 5) 1In addition to
i nproved conpliance and reduced risk, auditing can al so
denonstrate to potential investors that safety and health
liabilities are under control while inproving corporate
i mmge and enpl oyee confi dence.

Auditing can take many forns; however in the
occupational environnment it usually neans assessing al
| evel s of managenent, policies, guidelines and attitudes.
This can be achieved by physically inspecting a facility and
observing engineering controls, work-practice techniques,
personal protection use, etc.. utilized and performed by the
enpl oyees and by review ng policies and prograns on paper to
make sure they are conplete. The latter formof auditing is
often the nost inportant form For exanple, when inspecting
a facility for bl oodborne pathogen hazards, OSHA Instruction
CPL 2-2.44B dictates that a facility's infection control
plan is the first itemto be audited, before a physical

wal k- around occurs (51). If the plan is inconplete, the
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audi tor knows that certain parts of the missing plan wll
not be carried out in the workplace.

Auditing is usually best achieved with an audit team
that is well-staffed and appropriately trained. Strong
consi deration should be given to an outside auditor who is
likely to be nore objective, would not inconvenience or
intrude on the time of the organization's staff, and usually
adds expertise. Procedures developed in creating the audit
shoul d al so be consistent and provide reproducible results
t hroughout all facilities involved in the auditing program
It is also essential that one confront the consequences of
the know edge that may be reveal ed after inspection. This
requires the need to docunment audit findings as well as
I nsure proper conmmunication and inplenmentation of corrective
actions. (See figure 5)

Lastly, it is inportant that management recognize
auditing as an inportant tool in measuring the success of a
conpliance or preventative program Frequent neasurenent
and review of a programsuccess will help to assure that it
I's successful. For bl oodborne pathogens, the devel opnent of
an conprehensive audit programfor assessment of the risk

managenent issues encountered in OSHA' s proposed standard is

r econmended.
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CHAPTER VI

BLOODBORNE PATHOGEN AUDI T SYSTEM

Background and Scope

The scope of OSHA s bl ood- borne pat hogen standard is to
regul ate all occupational environnents where exposure of a
worker HI'V and/or HBV is a potential threat. Wiile this
i ncludes a nunber of health-care and energency response
prof essions, to develop an efficient audit that incorporates
t he uni que environment and procedures found in each setting
woul d be an arduous and | engthy task as well inpractical.
| nstead the audit system devel oped by this researcher is
desi gned to eval uate the specific environment of two of the
nore inportant potential sources of biological bloodborne
hazards, research/clinical |aboratories and production
facilities. It is based on a typical occupational setting,
taking into account such laboratory elenents as facility
desi gn, equi pnent used, work practice and techniques
perforned, and engineering controls. Mre than 150
| aboratories and production facilities were eval uated for
bi ol ogi cal hazards in the devel opnent of this audit
protocol. It has been refined to provide an efficient and
tinely instrument to identify occupational risks to

bl oodbor ne pat hogens. (See Appendi x B)
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The conputer software program PC File, is recommended
for managi ng the informati on generated fromthis audit
system This programwas used to store audit data and
generate individual reports for each |aboratory or facility,
noti ng deficiencies and providing risk managenent
strategies. Exanpl es of these reports are included in
Appendi x C. The database can al so be used to mani pul ate
data into graphs and tables as well as provide energency

response capabilities.

Appl i cations

This audit systemw || be particularly useful for the
foll owi ng applications.

a) The first and nost obvious one is to insure that a

facility or laboratory is in conpliance with the

proposed and soon to be promul gat ed bl ood- borne

pat hogen st andard

b) Avoid a citation if inspected by OSHA

c) Inprove | aboratory safety and awareness

d) evaluate the effectiveness of existing or newmy

adopt ed Bi ol ogi cal Safety (BS) or Infection Contro

(1C Prograns.

e) ldentify BS or I C program deficiencies when conpared

with the new federal standard.

f) Identify and correct exposure pathways
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g Cassify facilities as high, nediumor |ow risk on

the basis of potential occupational exposures to

bl oodbor ne pat hogens

This audit systemoffers a range of applications that
can be utilized by both private conpani es and gover nnent al
agenci es. Safety professionals including industrial
hygi eni sts, biological safety officers, |aboratory nanagers,
| aborat ory personnel, consultants, and contractors shoul d
benefit fromit's use. (See Appendix D for an outline of
the audit instrunment) However because of it's conprehensive
nature, it is of little use to an OSHA i nspector who by the
current standard instructive (OSHA Instruction CPL 2-2.44B,
paragraph J, inspections procedures #7) is directed to
i nspect using a spot-check approach. "....It is not expected
t hat a conprehensive wal karound i nspection of the workplace

wll be necessary (51)."

Risk Classification of Facilities Using Fault Tree Anal ysis
Fault trees can be used to analyze and eval uate the
fallibility of conplex systens, or the failure of a system

in the absence or | ow occurrence of an actual failure

experience. The first step in this analysis is to identify

an undesirabl e event and reason back to determ ne how it

m ght have happened. Most fault trees determ ne actual

failure rates or probabilities for each factor that may

contribute to the undesirabl e event. The fault tree nethod

has been evolving for the last 20 years and is one of the
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nost wi dely used techniques for quantitative prediction of
system failure. (40)

Usi ng the proposed audit instrunent as a guide, a fault
tree analysis was prepared to rank facilities on the basis
of occupational risk to bl oodborne pathogens. The single
nmost inportant risk or "fault” in the |aboratory setting was
identified as an exposure incident to blood or other
potentially infectious materials. There was insufficient
guantitative data to determ ne actual failure rates or
probabilities |eading to an exposure incident, however, a
qualitative evaluation of the contributing factors in
occupationally acquired HV or HBV infection was possi bl e.
(See Figure 6) The contributing factors were classified
into four general groups: engineering and work practice
controls, personal protection, hazard comnmuni cation such as
signs and | abels, and policies/training/prograns. These
factors, if disregarded or poorly inplenmented, can lead to
four outcomes: percutaneous inocul ation, nmucous nenbrane
exposure, non intact skin exposure, or no direct or indirect
exposure. Each of these exposure routes have different
probabilities of infection associated with them
Per cut aneous i nocul ation presents the highest risk of
infection, 6%to 30% of percutaneous inoculations with a
known HBV source acquired infection, whereas, with a known
H V positive source, approxi mtely 0.5% seroconverted
(55,58). Any single contributing factor or conbinati on of

factors elenments that can | ead to percutaneous inocul ation
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FIG 6

FAULT TREE ANALYSI S AND RI SK CLASSMCATI ON CF AN OCCUPATI ONAL EXPOSURE
IN THE CLI NI CAL / RESEARCH LABORATORY OR PRODUCTI ON FACI LI TY
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were considered high risk activities or practices. These
factors, when discovered, place a facility at high risk.

These el enents are identified in the first colum of the

fault tree and are coded by reference to the audit
i Nnstrunment .

The risk of infection from nmucous nmenbrane exposure or
non i ntact skin exposure, while inadequately quantified, is

considered to be far |l ess then percutaneous inocul ati on by

50

the CDC (55). Thus, any contributing factors or conbi nati on

of factors that potentially could lead to this type of

exposure were classified as nediumrisk relative to the risk

of percutaneous inoculation. These activities placed a
facility in the nediumrisk category.

There are al so factors shown in the audit that do not
contribute directly or even indirectly to exposure, but may
play sone tertiary role or have a cunul ati ve effect that
| eads to an exposure incident. Facilities delinquent in

these areas present no imediate risk to the health of the

wor ker and are therefore considered low risk relative to
per cut aneous i nocul ati on, nucous menbrane exposure, oOr non
i ntact skin exposures.

It should be pointed out that the fault tree anal ysis
only identifies one type of risk involved in an exposure

i ncident scenario. This is the risk posed by the audit

factors lead to high, nediumand |low risk types of exposure.

They appropriately can be defined as contributory or

exposure risk. However, there are many tiers of risk
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i nvol ved in an occupati onal exposure scenario. First, once
an exposure incident occurs, one nust identify if the source
of the exposure is H V/HBV positive. This can be defined as
source ri sk. If the source is known positive, one is at a
hi gher risk of infection then if the source is unknown. |[f
the source is a known negative for HV/ HBV, one is at no to
low risk of infection. There is still sone risk associ at ed
with a negative source since it nmay be a fal se negative. |If
the source is identified as HBV positive, one has a nuch

hi gher chance of infection then if the source was identified
as H V positive due to the relative viral concentrations in
t he bl ood between t he two. Source ri sk can be altered,
however, depending on the type of infected materi al

i nvol ved. For exanple, an exposure to a concentrated

| aboratory culture of H 'V or HBV can severely increase the
ri sk of infection over that of infected bl ood. The

virul ence of the organism or the degree to which an
organi sm can cause di sease nay also play a role. | f soneone
is exposed to the antigen of a virus instead of the conplete
virus, or exposed to a culture that has been heat
inactivated or partially treated in some form the risk of
infection is again altered. Finally, the risk of clinica
mani f estati ons of an infection depends on the specific

i mmune system status of the individual infected, which
further relies on such factors as age, sex, diet, stress,
and the presence of protective antibodi es as created by

vacci nati on. Thus, while the OSHA standard is i ntended to
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prevent and elimnate the risks involved with an exposure
incident, there are a nyriad of risks after exposure occurs

that can alter the outcone, an infectious disease.
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CHAPTER VI |
ADVANTAGES AND DI SADVANTAGES OF THE OSHA BLOODBORNE PATHOGEN

REGULATI ONS

The inpact the bl oodborne pathogens standard will have
on human health and the econom cs of the health-care
i ndustry is considerable. Wether this inpact will be
positive or negative is widely debated. The public comrent
period on the proposed regul ati ons, OSHA s | argest
substantive record in its history, brought to Iight many of
t hese advantages and di sadvantages of the standard in its
current form \Wat effect these comments will have in
altering the rule before it is pronulgated is still unknown.
However, when asked about changes to the rule before it is
finalized, OSHA Health Standards Director Adkins said, "W
don't expect a | arge number of changes, but there could be
sonses (33 . - -

Two el ements of the proposed standard brought the
sharpest and by far the nost reiterated criticism The
first of these was the issuing of a free HBV vaccine by
enpl oyers to workers who are exposed to the virus an average
of one or nore tines a nonth. Mny argue, especially |abor
organi zations, that any worker at risk to exposure in the
course of duty should receive the vaccine (20,24, 25) and

that wth OSHA' S proposal, many enpl oyees who may not
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receive an average of one exposure a nonth may receive a few
massi ve exposures to blood a fewtinmes a year. These

wor kers, such as public safety personnel, would fall through
the cracks and not be vaccinated. O her groups, such as
hospitals, argued that offering the vaccine is unnecessary
and too costly, adding between $30,000 to $60,000 initial
expense per 500 enpl oyees (30). Oher argunents maintained
that an enpl oyee exposed an average of one tinme a nonth is
certainly not high risk, especially with the use of personal
protection and universal precautions.

The second nost criticized el enment of the standard was
the way OSHA established the hierarchy of controls. Many
felt that the proposed rule does not enphasize engineering
controls over personal protective equi pment and work
practices as the nost effective means of preventing
exposure(21,32). Anong the engineering controls nost
commonly di scussed were the mandatory use of safer needles
and syringes, provided by redesign or by other itens as
sel f-sheathing devices. A standard that mandates this woul d
encourage manufacturers to produce safer instrunents (33).
OSHA' s proposed regul ation states that needl es shoul d not be
recapped, should be conpletely discarded, and conplete
needl e/ syringe unit type should be required. Janine Jagger,
assi stant professor of neurosurgery at University of

Virginia, declared that needlestick injuries are

di stressingly common anong heal th-care workers and may be

the "single nmost preventable hazard that health-care workers
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face," and that inproved product designs are being "largely-
overl ooked as a nethod for preventing the spread of

bl oodbor ne pathogens in the health-care setting (22)."

O her criticisns attack the extensi veness of OSHA' s

proposed infection control plan which requires that

enpl oyers identify and docunent tasks and procedures where
occupational exposure to potentially infectious materials
may take place. To do this, especially in large health-care
facilities, would be a nmonunental adm nistrative burden and
very costly. As John D. Brinsko, an industrial hygienist
with Vanderbilt University, stated "certainly this
requirenent is not inline with the federal reduction of
paperwor k gui delines you are hopefully trying to follow
(19,31) . "

Anot her issue which was consistently brought up was
that of personal protection. Mny feel that the rule, as
witten, would interfere with a worker's mobility and manual
dexterity, discouraging its use. Specifically, barrier
clothing and gl oves are hot and unconfortable and do not
protect agai nst needl esticks, and unl ess covering an open
wound or non-intact skin, provide no significant reduction
inrisk (19,25,30). The American Hospital Association
states that the OSHA proposed provisions "do not provide
useful criteria for selecting equi pment that reduces
possi bl e exposures without interfering with the workers

ability to perform(19)".
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O her issues debated were conpliance costs (28), OSHA s
cost benefit analysis (32), the scope of the regul ations
excl udi ng raw sewage wor kers and students (20,26), and a
request for clearer definitions (23).

Wil e many of the above coments had justifiable,
definitional problems with the proposed standard, nmany are
unf ounded when | ooked at in the Iight of one of the biggest
i nherent properties of the proposed regulation, that it is
witten as a performance standard, allow ng for sone
interpretation. One of the elenments that tends to nake the
proposed standard of the performance type, is the
i ncorporation of CDC s universal precautions, which urges
workers to treat all fluids they conme in contact with as if
they were infected with HV or HBV and take proper
precautions. Regulatory backing of the CDC guidelines is
| ooked at as one of the major advantages of the rul e because
it allows new information on HV to be automatically
i ncorporated into an enforceabl e standard, instead of
establishing fixed regulations that woul d becone obsol ete
over tinme (21,24). Qhers praise the new standard which
would finally unify all existing guidelines and work
practices in the health-care setting that are currently
uneven in their effectiveness and application (25).

The nost convi nci ng advant age of the proposed standard
is the protection it will provide to the health of health-
care enpl oyees. In the proposed standard, OSHA has

presented quantitative estimtes of risk of death and
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clinical illness fromoccupational exposure to HBV-infected
bl ood and other potentially infectious materials (58). The
Agency estimates the lifetinme risk of infection fromHBV to
be from75 to 119 cases per thousand and the risks of
material inpairment of health or functional capacity
(clinical hepatitis) to be from20 to 31 per thousand. The
risk of death fromHBV is 2 to 3 per 1000. These estinates
are based on the assunption of exposure to HBV for the
period of a working lifetine of 45 years. This translates
to 12,000 hepatitis B infections and approxi mately 260
deat hs annual |y anong heal th-care workers (11, 58).

Mor eover, OSHA's risk assessnment shows that if every

enpl oyee were to receive the HBV vaccine, there would stil
be a remaining lifetinme risk of material inpairnent of
health of 2 to 3 per 1000 workers and 2 to 3 deaths per

10, 000 wor kers based on the 90% efficacy of the vacci ne.
These nunbers could be further reduced with the adherence to
a standard which included the el ements of personal
protection, engineering controls, and work practice
controls. The nunber of occupationally acquired infections
fromH YV and the risks involved are hard to currently
quantify because of the lack of sufficient data. Recently,
the CDC estimtes there are some 6000 U. S. health-care
workers infected with H'V, about 40 of theminfected through
known work-rel ated causes (34), and many others with no

defi ned ri sk. As the nunber of AIDS cases continues to rise

in the general population, the rate of occupational risk is
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al so expected to increase as well, but by how nuch is
unknown.
Besi des risks to health, there are econonic risks

invol ved with occupational infection. It is estimated that

heal th-care costs for HBV and HCV in health-care workers is
$10 to 12 million annually (11). Estinates of average
lifetime costs for the care of an AIDS patient have varied
consi derably, but recent evidence suggests the amount is
probably in the range of $50,000 to $75,0000 dollars (11).
In addition, the cost of postexposure follow up, including
vacci nation, screening, treatnent, and counselling is
estimated at $405 per needlestick (32). Conpanies may also
want to consider potential litigation costs for suits
brought by workers who contract bl oodborne disease through
negligence in the workplace. These costs, coupled with the
nore intangible costs of |ost productivity, lost tine,
quality of life, and nmental /enotional suffering, could be
seriously reduced or avoided by conpliance with the proposed
regul ati ons.

In light of the devastating health effects by HV and
HBV and the economic costs to support an occupationally
infected individual, it certainly seems there is a need for
regul ati on of bl oodborne pathogens in the workplace,
especially for those at high risk. Two of the workplaces at
high risk are research |aboratories and production
facilities where concentrated cultures of HV and HBV, nuch

hi gher than that found in the blood, are often worked wth.
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An audit system designed especially to assess these types
of environments, is key in preventing occupational
infection. Such a instrunment is an effective way of
achieving compliance with the bl oodborne standard as well as
a nethod which can be used to identify facilities at risk.
As the final rule nears pronulgation, it was announced
that the nation's first health-care worker infected with HV
on the job has died in her honme on June 6, 1991 (34). Wth
approxi mately 40 nore workers |ikewise infected with HV in
t he workpl ace and the incidence of HV infection increasing
rapidly in the general population, with 1.5 mllion people
currently infected, HV is beconm ng an increasingly
I nportant hazard in the health-care industry that needs to
be addressed. This coupled with the known hazard of HBV
that results in 12,000 occupational health-care worker

infections and 200 to 300 heal th-care worker deaths each
year, and the energence and recognition of other inportant
bl oodbor ne pat hogens such as HCV, regulation is sorely
needed. Publication of the final rule will mark the
conpletion of a long and extensive process undertaken by
OSHA, to regulate a hazard that has traditionally been

ignored in the occupational setting, a biological hazard.
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CURRENT REPORT

this address. Al timely subnissions will
be part of the record of the proceeding.

Information on Hepatitis B Vaccination
I'ssues for the Public Hearing

(CSHA seeks to gather additional
info: mation related to hepatitis B
v::;;cination during the witten coment
period and the public hearing. Since the
.mpl oyee' s participation in the hepatitis
B vaccination programis voluntary,
OSHA is particularly interested in
Bxistiiig HBV vaccination prograns that
have achieved a high degree of
\ol untarY enpl oyee conphance. The
APency will attenpt to identify those
elements that are comon to successful
programs and will provide this
information to all enployers. In
addition, we are also seeking
information on other issues including
availability, cost and any potential
distribution problens that are
associated with initiating the
vaccination of |arge nunbers of
errFI oyees within the 150 day period
followng the effective date of the
st andar d.

The Agency intends to designate
several days of the Véshington, DC
hearing to focus on the issues
surroundi ng HBV vaccination. W\
ercourage hearing participants whose
primr> testimony will involve hepatitis
n'. dccination to indicate this in their
Notice of intention To Appear, and
O03MA will attenpt to schedule these
participants on the days of the hearing
that are set aside to focus on Hepatitis B
vacci nation, Cher Bartici pants whose
ieatimony wiil not be primariIK on HBV
vaccination issues but who wish to
address HBV vaccination will be
schedul ed on another day, but they may
(;ntt'r a separate statement in the record
U'lring this penod. In any case,

(la: ticipants are free to discuss hepatitis
B vaccination or any other issue related
l'o this standard whenever they present
it-.eir testimony.

Certification of Record and Final
Detcirnination After Hearing

F(.1Uov™ng the close of the hearing, the
pi esiding Administrative Law Judge wiii
cprtity the record of the hearing to the
Assistant Secretary of Labor for
Qccupational Safety and Health. The
Ainiinistrative Law Judge does not
meke or recommend any decisions as to
the content of the final standard.

The proposed standard will be
reviewed in light of all testimony and

written submssions received as part of
the record, and a standard will be

i ssued, based on the entire record of the

proceeding, including the witten
coments and data received fromthe

public.
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X, Authority and Signature

Thi s document was prepared under
the direction of Alan C. MM Ilan,
Acting Assistant Secretary of Labor for
Qccupational Safety and Health, U.S.
Departnent of Labor. 200 Constitution
Avenue NW. Washington, DC 20210.

Accordingly, pursuant to sections 6(h),
S(¢) and 6?9{ of the Cccupational Safety
and Health Act of 1970 (29 U.S.C. 655,

657), 29 CFR Part 1911 and Secretary of
Labor's Order No. 9-83 (48 FR 35736{, 29

CFR Part 1910 is proposed to be
amended as set forth bel ow.

List of Subjects in 29 CFR Part 1910

AIDS, Hepatitis B, Human
| munodef i ci ency Virus, Blood, Blood
di seases. Communi cabl e di sease,
Heal th, Healthcare, Health professions,

Hospital's, Protective equipment.
| muni zation, Medical re.iearch.

Cccupational safety and heal th.

Signed at Washington. DCon this 19th day
of My, 1989.
Alan C. MMIlan,

Acting Asaistant Secretary ofLc bar.
XL The Proposed Standard
General Industry

Parts 1910 of Title 29 of the Cede of

Federal Regulations are proposed to be
amended as fol | ows:

PART 1910— AVENDED!

Subpart Z—fAnended]

1. The general authority cilatiun for
Subpart Z of 29 CFR Part 1910 continues
to read as follows and a new citation for
§ 1910. 1030 i s added:

Authority: Sees. 6 and 8. Qccupational
Safety and Health Act. 29 U S.C. 655 657,
Secretary of Labor's Orders Nos. 12-71 (36 FR
8754), 8-76 (41 FR 25059), or 9-83 (48 FR
35736), as applicable'; and 29 CFR Part 1911,

Section 1910.1030 al so i ssued under 29
U.S.C 653.

2. Section 1910.1030 is added to read
as follows:

§ 1910.1030 Bl oodt>ome pat hogens.

(a) Scope and application. This
section applies to all occupational
exposure to blood or other potentially
infectious mterials as defined hy
paragraph (b) of this section.

(b) Definitions. For purposes of this
section, the following shall apply:

"Assistant Secretary" neans the
Assistant Secretary of Labor for
Cccupational Safety and Health, or
desi gnated representative.
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"Bl ood" neans human bl ood, human
bl ood conponents and products made
from human bl ood.
"Bl oodbone Pat hogens" neans
pat hogeni ¢ mi croorgani sns that are
present in human b?ood and can cause
disease in humatis. These pathogens
include, but are not linited to, hepatitis
B virus (HBV) and human
i munodeficiency virus (H'V).
"Clinical Laboratory" means a
workpl ace where diagnostic or other
screening ﬁrocedures are perforned on

blood or other potentially infectious
material s.
"Director" neans the Director of the

National Institute for Cccupational
Safety and Health, U S. Departnent of
Heal th and Human Services, or

desi gnated representative.

"Di'sinfect" means to inactivate
virtually all recognized pathogenic
mi croorgani sns but not necessarily ail
mcrobial forms (e.g. bacterial
endospores) on | nani nate objects.

"Engineering Goirtrols" neans
controls that isolate or renove the
hazard from the workpl ace.

"Exposure Incident" meane a specific
eye, nouth, other micous nmenbrane,
non-intact skin, or parenteral contact
with bl ood or other potentially
infectious materials that results fromthe
performance of an enpl oyee's duties.

"Infectious Waste" means blood and
bl ood products, contam nated sharps,
pat hol ogi cal wastes, and
m crobi ol ogi cal wastes.

"Qccupational Exposure" neans
reasonably anticipated skin, eye,
nucous nenbrane, or parenteral
contact with blood or other potentially
infectious naterials that may result from
the performance of an employee's
duties. This definition excludes
incidental exposures that may take
place on the job. and that are neither
reasonably nor routinely expected and
that the worker is not required to incur
inthe normal course of enployment.

"Qther Potentially Infectious
.Materials" neans

(1) The following body fluids: semen,
vaginal secretions, cerebrospinal fluid,
s*now al fluid, pleural fluid, pericardial
tluid, peritoneal fluid, amiotic fluid,
saliva in dental procedures, and any
body fluid that is visibly contam nated
with bl ood.

(2) Any unfixed tissue or organ (other
than intact skin) froma human (hving or
dead) and

(3) HV- or HBV-containing cell or
tissue cultures, organ cultures, and
cul ture nmediumor other solutions; and
blood, organs or other tissues from

experinental animls infected with HV
jr HBV.
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"Parenteral " means exposure
occurring as a result of piercing the skin

Trier (e.g. subcutaneous,

anuscul ar, intravenous routes).
_Patient" neans any individual, living
or dead, whose blood, hody fluids,
tissues, or organs may be a source of
Mposure to “e enpl oyee. Exanpl e*
include, but are not linited to, hospital
and clinic patients; clients in institutions
for the nentally retarded; trauma
victins; clients of drug and al cohol
treatnent facilities: residents of
hospi ces and nursing homes; htnian

remins prior to enbalmng; and
i ndivi dual s who donate or sell blood or

bl ood conponents.

"Personal Protective Equipnment" is
speci alized clothing or equi pment worn
by an enpl oyee to protect hinfher from
a hazard.

"Production Facility ' means a facility
engaged in industrial-scale, |arge-
vol ume production of HV or HBV or in
hi gh concentration production of HV or
HBV.

"Research Laboratory"” means a
| aboratory producing research-
| aboratory-scal e amounts of HV or
HBV.

"Sharps" neans any object that can
penetrate the skin including, but not
linted to, needles, scalpels, and broken
capillary tubes.

MSterilize" means the use of a thsi cal

hemi cal procedure to destroy al
AMCdrobial life including highly resistant
bacterial endospores.

"Uni versal precautions" is a method
of infection control in which all human
bl ood and certain human body fluids are
treated as if known to be infectious for
H'V, HBV and other bl oodbore
pat hogens.

"Work Practice Controls" neans
controls that reduce the Iikelihood of
exposure by altering the manner in
which a task is perforned.

(c) Infection control—(1) Exposure
Determnation, (i) Each enployer who
has empl oyees writh occupational
exposure as defined by paragraph (b] of
this section shall identify and document
those tasks and procedures where
occupational exposures may take place.

(it) Each enployer shall identify and
docunent al | positions with
occupational exposure.

(iii) This exposure determ nation shall
be made without regard to the use of
personal protective equipnent.

(2) Infection Control Plan, (i) Each
enpl oyer having enpl oyees whose
reasonably anticipated duties may result
in occupational exposure shall establish
a'writien jnfection control plan designed
" inimze or elimnate enployee

osure.
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(ii) This infection control plan shall
contain the following as a nininum

(A) The exposure determnation
requi red by paragraph (c)(1) and

(B) The schedule and tnethod of
inplementation for each of the
appl i cabl e paragraphs of this standard.

(iii) This infection control plan shall
be reviewed and updated as necessary
to reflect significant changes in tasks op
procedur es.

(iv) The infection control plan shall be
made available to the Assistant
Secretary and the Director for
exam nation and copying.

(d) Methods of Conpliance—(1)
General . Universal precautions shall be
observed to prevent contact with blood
and other potentially infectious
materials, unless those precautions
would interfere with the proper delivery
of health care or public safefy services
inapartiealar einnrnstance. or would
create a significant risk to the personal
safefy of theivorker.

(2) Engineering and work practice
controls, (i) Engtaeering controb shall
be exam ned and nmintained or

replaced on a tegui™ schedule to ensure
their effectiveness.

(ii) Enployees shall wash their hands
imedi ately or as soon a« possible after
removal of gloves or other personal
protective equipment and after hand
contact with blood or other potentially
infectious materials.

(iii) Al personal protective equi pment
shal | be renoved inmediately upon
leaving the work area or as soon as
possible if overtly contamnated and
placed in an appropriately designated
area or container for storage, washing,
decont ami nation or disposal.

(iv) Used needl es and other sharps
shal | not be sheared, bent, broken,
recapped, or resheathed by hand. Used
needl es shall not be renoved from
di sposabl e syringes.

(v) Eating, drinking, smoking, applying
cosmetics or lip balm and handling
contact lenses are prohibited in work
areas where there is a potential for
occupational exposure.

(vi) Food and drink shall not be stored
inrefrigerators; freezers, or cabinets
where bl ood or other potentially
infectious materials are stored or in
other areas of possible contamnation.

(vii) Al procedures involving blood or
other potentially infectious materials
shal | be perforned in such a manner as
to mininze splashing, spraying, and
aerosol i zation of these substances.

(viii) Mouth pipetting/suctioning is
pr ohi bi t ed.

(3) Personal protective equipment—
(i) Provision and Use. Wen there is a
potential for occupational exposure, the
enpl oyer shall provide and assure that
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the enpl oyee uses appropriate personal
protective equi pment such as. but not
linted to, gloves; gowns, fluid-proof
aprons, laboratory coats, and head and
foot coverings; face shields or nasks
and eye protection; and nout hpi eces,
resuscitation bags, pocket masks, or
other ventilation devices.

(ii) Accessibility. The enployer shall
assure that appropriate personal
protective equi pment in the appropriate
sizes is readily accessible at the
worksite or issued to enployees.

Hypoal | ergenic gl oves shall be readily
accessible to those enpl oyees who are
allergic to the gloves normally provided.

(iii) Ceaning. The enployer shall
provide for the cleaning, |aundering or
di sposal of personal protective
equi pment required by paragraphs (d)
and (e) of this standard.

(iv) Repair and replacenent. The
enpl oyer shall repair or replace
required personal protective equi pment
as needed to ntaintain its effectiveness.

(v) doves. Goves shall be worn
when the enpl oyee has the potential for
the hands to have direct skin contact
with blood, other potentially infectious
materials, nucous menbranes, non-
intact skin, and when handling items or
surfaces soiled with blood or other
potentially infectious materials.

(A) Disposable (single use) gloves,
such as surgical or examination gloves,
shal | be replaced as soon as possible
when visibly soiled, torn, punctured, or
when their abilify to function as a
barrier is conpromsed. They shall not
be washed or disinfected for re-use.

(B) Uility gloves may be disinfected
for re-use if the integrity of the glove is
not conpromised, however they nust be
discarded if they are cracked, peeling,
discol ored, torn, punctured, or exhibit
other signs of deterioration.

(vi) Masks, Eye Protection, and Face
Shiel ds. Masks and eye protection or
chin-length face shields shall be worn
whenever splashes, spray, spatter,
droplets, or aerosols of blood or other
potential ly infectious materials my be
generated and there is a potential for
eye, nose, or mouth contamination.

(vii) Gowns, Aprons, and Cther
Protective Body O othing. Appropriate
protective clothing shall be worn when
the enpl oyee has a potential for
occupational exposure. The type and
characteristics wll depend upon the
task and degree of exposure anticipated:
however, the clothing selected shall
forman effective barrier.

(A) Gowns, |ab coats, aprons, or
sinlar clothing shall be worn if thereis
a potential for soiling of clothes with

blood or other potentially infectious
materials.

D.C. 20037
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(B) Fluid-resistant clothing shall be
worn if there is h pot"ntial for splashing
or spraying of blood or other potentially
infectious materials.

3 () Surgical caps or huods shall be
worn 'f there is a potential for splashing
or splattering of blood or other
potei UH Iy infectious materials on the
head.

[U Fluid-proof clothing shall be worn
if there is a potential for clothing
beconi ng soaked with bl ood or other
potentially infectious materials.

(E) Fluid-proof shoe covers shall be
worn if there is a potential for shoes to
become contani nated and/or soaked
with blood or other potentially
infectious materials.

(4) Housekeeping—i) Cenera!.

Enpl oyers shal | assure that the worksite
is mintained in a clean and sanitary
condition. The enployer shall determ ne
and inplenent the appropriate witten
schedul e for cleaning and method of

di sinfection based upon the |ocation
within the facility, type of surface to be
cleaned, type of soil present, and tasks
or procedures being perforned.

(ii] Ceaning and Disinfection. Al
eci ui pnent and environnental and
working surfaces shall be properly
cleaned and disinfected after contact
with blood or other potentially
infectious materials.

(A) Work surfaces shall he
decontaninated with an appropriate
disinfectant after conpletion of
procedures: when surfaces are overtly
contaninated; immediately after any
spill of blood or other potentially
infectious materials: and at the end of
the work shift.

(B) Protective coverings such as
plastic wap, alumnumfoil, or
" nper vi ousl y-backed absorbent paper
may be used to cover equi pment and
environnental surfaces. These coverings
shal | be renoved and replaced at the
end of the work shift or when they
beconme overdy contani nat ed.

(© Equi pment which may becone
contam nated with bl ood or other
potentiall'y infectious miterials shall be
checked routinel'y and prior to servicing
or shipping and shal |l be decontaninat ed
ds necessary.

(D) All bins, pails, cans, and sinilar
receptacl es intended for reuse which
have a potential for becom ng
contami nated with blood or other
potentially infectious materials shall be
inspected, cleaned, and disinfected on a
regul arly schedul ed basis and cl eaned
and disinfected i mediately or as soon
as possible upon visible contam nation.

(E) Broken gl assware which may be
contaminated shal | no; be picked up
directly with the hands. It shall be
cl eaned up using mechani cal means.
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such as a brush and dust pan, a vacuum
cleaner, tongs, cotton swabs or forceps.

(F) Specimens of blood or other
potentially infectious materials shall be
PI aced in a closable, |eakproof container

abel ed or col or-coded according to

{ paragr aph fg)(lc}{iir) prior to being stored
O tran.-?portrd. If outside contanination
of the primary container is likely, then a
Second | eakproof container that is

| abel ed or col or-coded according to
paragraph (g)(1)(ii) shall be placed over
the outside of the first and closed to
prevent |eakage during handling,
Morage, or transport. If puncture of the
primary container is likely, it shall be
placed within a |eakproof, puncture-
resi stant secondary container.

(G Reusable itenms contamnated with
bl ood or ot her rot entially infectious
rhiaterials shall be decontaninated prior
t" washi ng' and/or reprocessing.

(iii) Infectious Maste Disposal. (A) Al
infectious waste destined for disposal
“hal | be placed in closable, Ieakproof
cfontainers or bags that are color coded

r labeled as required by paragraph
J(I)(ii) of this standard,

(ij If outside contamination of the
ontainer or bag is likely to occur then a
econd | eakproof container or bag which
I B closabl e and | abel ed or col or-coded
s described in paragraph (g)(I](ii] shall
e placed over the outside of the first

Mnd closed to prevent |eakage during
" andling, storage, and transport,

[2] Disposal of all infectious waste
hal | be in accordance with applicable
ederal, state, and local regulations,

(B] Inmediately after use. sharps shall
e disposed of in closable, puncture
I esistant, disposable containers which
re | eakproof on the sides and bottom
nd that are |abeled or col or-coded
ccording to paragraph (g)(l1(ii).

[1] These containers shall be easily
Accessible to personnel and located in

Ee immedi ate area of use.

[2] These containers shall be replaced
lutinely and not allowed to overfill,

[iv] Laundry. (A) Laundry from
orkplaces with enpl oyees covered

| e TR () 1oH 088 Pt Tt
otentially infectious materials or may
ontain contaninated sharps shall be
reated as if it were contaminated and
hal | be handl ed as httle as possible and
.vUh a mininumof agitation.
[1] Contaminated |aundry shall be

agged at the location where it was
Used and shall not be sorted or rinsed in

atient-care areas.

P ﬁT CoNt am nat & Iaundr% shall be
placed and transported in bags that are
| abel ed or color-coded as described in
paragraph (gKl)(ii)- Wenever this
laundry is wet and presents the
potential for soak-through of or |eakage
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fromthe bag, it shall be placed and
transported in | eakproof bags.

(B) The enpl oyer shall ensure that
['aundry workers wear protective gloves
and other appropriate personal
protective equi pment to prevent
occupational exposure during h.nidlipg
or sorting.

(e) HV and HBV Research
Laboratori es and Production Facilities.
(1) This paragraph applies to research
| aboratories and production facilities
engaged in the culture, production,
concentration, and manipul ation of HYV
and HBV. It does not apply to clinical or
di agnostic laboratories engaged solely
in the analysis of blood, tissues, or
organs. These requirenents apply in
additicn to the other requirenments of tha
st andard.

(2) Research |aboratories and
production facilities shall neet the
following criteria:

(i) Standard nicrobiol ogical
practices. All infectious liquid or solid
waste shal | be decontani nated before
being di sposed of .

(ii) Special practices. (A) Laboratory
doors shall be kept closed when work
involving HV or HBV is in progress.

(B) Contaminated materials that are to
be decontaminated at a site away from
the work area shall be placed in a
durable, |eakproof container that is
cl osed before being removed fromthe
wor k area.

(C) Access to the work area siiail be
limted to authorized persons only.
Policies and procedures shall be
establ i shed whereby only persons who
have been advised of the potential
bi ohazard. who neet any specific entry
requirements, and who conply with all

entry and exit procedures shall be
allowed to enter the work areas and

ani mal roomns.

(D) Wen potentially infectious
materials or infected animals are
present in the work area or containment
nmodul e, a hazard warning sign
incorporating the universal biohazard
synbol shall be posted on all access
doors. The hazard warning sign shall
conply with the provisions ouUned in
paragraph (g)(l1)(i) of this standard.

(E) All activities involving potentially
infectious materials shall be conducted
in biological safety cabinets or other
physi cal - cont ai nment devices within the
contai nment nodul e. No work shall be

conducted in open vessels on the open
bench.

(F) Laboratory coats, gowns, smocks,
uniforns, or other appropriate protective
clothing shall be used in the work area
and animal rooms. Protective clothing
shal | not be worn outside of the work
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area and shall be decontani nated

Meorie being |aunder ed.
Special care shall be taken to

I dfskin contanmination with
Mentially infectious materials. @oves
shal | be worn when handhng i nf ect ed
asimls and when making hand contact
with potentially infectious miterials is
unavoi dabl e.

(H Al waste fromwork areas
including animal rooms shall be
decontam nated before di sposal

() Vacuum l'ines shall be protected
with h|?h-eff|0|ency.pa{t|culate air
(HEPA) Titters and Tiquid disinfectant
traps.

(1) Hypodenai ¢ needl es and srringes
shal [ be used only for parentera
injection and aspiration of Quids from
| aboratory animls and di aphragm
bottles. Cnly needl e-1ocking syringes or
di sposapl e syrln%e-needle units (ie., the
needle is infegral to the syringe) shall be
used for the infection or aspiration of
potentially infectious fluids. Extreme
caution shall be used when handling
needl es and syringes to avoid
autoinocul ation and the generat|on of
aerosol s daring use and disposal. A
needl e shall not be bent sheared,
replaced in the sheath or ?uard,.or
renoved fromthe syringe fol | owing use
The needl e and syringe shall be

ronpt |y placed in a puncture-resistant
\ntainer and decontam nat ed, _

eferably by autoclaving, before being
di scarded or " reused.

(K) Spills and accidents that result in
overt exposures of employees to
potentially infectious materials shall be
I medi atel'y reported to the |aboratory
director or other responsible Ferson

(L) A biosafety manual shall be
prepared or adopted. Personnel shall be
advised of potential hazards, shall be
required to read instructions on
practices and procedures, and shall be
required to fol l ow them

(iii) Containment equipnent. [A]
Certified biological safety cabinets
(Class I, 11, or ill) or other appropriate
conbi nations of personal protection or
physi cal containnent devices, such as
special protective clothing, respirators
centrifuge safety cups, sealed centrifuge
rotors, and contai nment caplng for
animal's, shall be used for afl activities
with potentialIY infectious mterials that
pose a threat of exposure to droplets
splashes, spills, or aerosols

(B) Biological safetr cabinets shal | be
certified when installed, whenever they
are moved and at |east annually

(3) HV and HBV research
l'aboratories shall meet the following

riteria:

(i) Each laboratory shall contain a
"ink for hand washing.
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(ii) An autoclave for decontan nation
nf ecti

of i ous laboratory waste shall be
avai |l abl e.

(4) HV and HBV production facilities
shal | meet the fb\Véwing criteria

(i) The work areas shal | be separated
fromareas that are open to unrestricted
traffic flowwthin the building. Passage
through two sets of doors shall be the
basi ¢ requirement for entry into the
work area fromaccess corfidors or other
contiguous areas. Physical separation of
the high-contai nment work area from
access corridors or other areas or
activities may al so be provided by a
doubl e- doored cl ot hes-change room
(showers may be included], arrlock, or
other access facility that requires
passing through two sets of doors before
enterln% the work area

(1) The interior surfaces of walls
floors and ceilings shall be water
resistant wthm¢hw,wnbeewH¥
cleaned. Penetration$ in these surfaces

shal | be seal ed or capable of being
sealed to facilitate decontBuiation of
the work area.

C(ii1) Each work area shall contain a
sink for washing hands. The sink shal
be foot, elbow, or autmatically
operated and shal | be located near the
exit door of the work area.

(iv) Access doors to the work area or
contai nnent nodul e shal |l be sel f-
closing. o

(v) An autoclave for decontanination
of infectious waste shall be available

within or as near as possible to the work

(vi) Aducted exhaust-air ventilation
sxsten1shal| be provided. This system
shal | create directional airflow that
draws air into the work area through the
entry area. The exhaust air shall not be
recirculated to any other area of the
bui l ding, shall be discharged to the
outside, and shall be dispersed away
fromoccupi ed areas and air intakes
The proper direction of the airflow shall
be verified (i.e., into the work area)

(5) Training requirenents. Additiona
training requirements for enployees in
H'V and HBV research |aboratories and
HV and HBV production facilities are
specified in par a% aph (9)(24{v).

(f) Hepatitis B Vaccination and Post
Exposure Folow-uf >-{|) General, [i]

The enployer shall make available
hepatitis B vaccination to all enployees
who have occupational exposure on
average one or nore times per nmonth
and post - exposure fol | owup for al

enpl oyees with an occupationa
exposure inci dent.

éjU The enpl oyer shall assure that all
medi cal eval uations and procedures are
perforned by or under the supervision
of a licensed physician and that al

laboratory tests are conducted by an
accredited laboratory

(iii) The enployer shall assure that al
eval uations, procedures, vaccinations
and,post-exEosure managenent are
provided to the enployee at a
reasonable time and place, and
according to standard recommendations
for medical practice.

(2) HBV Vaccination, (i() HBV
vaccination shall be offered to all
enpl oyees occnpat i analy exposed on
an average of one or nore tines Fer
month to blood or other potentially
infectioua materials, unless the
enpl oyee has a previous HBV
vaccination or unless antibody testing
has revealed that the enployee is

i mune. |1 the enployee initially
declines HEV vaccination but at "a later

date while still covered nndei the

standard deci des to accept the HBV
vaccine, the employer shall provide the
vaccine at that time. Should a booster
dose(s] be recommended at a future
date, such booster dose(s] shall he
provided according to standard
recommendations for medical practice

(ii) HBV antibody testin% shall be
made available to an enpl oyee who
desires such testing prior to deciding
whet her or not to receive HBV
vaccination. If the enployee is found to
be imune to HBV by virtue of
adequate antibody titer, then the
employer is not required to offer the
HBV vaccine to that enployee

(3) Post exposure eval uation and
followup. Following a report of an
exEosure incident, the enployer shal
meke available to each enployee
covered by Faragraph (a) a confidentia
nedi cal eval uation and fbriaw up.
including at Ieast the followng
el enents:

(i) Documentation of the route(s) of
exposure, HBV and H'V antibody status
of ‘the source patient(s) (if known), and
the circunstances under which the
exposure occurred

(ii) If the source patient can be
deternined and permssion is obtained
collection of and testing of the source
patient's blood to deternine the
presence of HV or HBV infection

(ii1) Collection of blood fromthe
exposed enpl oyee as soon as possi bl e
after the exposure incident for the
deternination of HV and/or HBV
status. Actual antibody or antigen
testing of the blood or serum sanple
may be done at that time or at a later
date if the enployee so requests

(iv) Followup of the exposed
enpl oyee including antibody or antigen
testing, counseling, illness Teporting, and
safe and effective post-exposure
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prophyl axis, according to standard
recommendations for medical practice.

(4) Information provided to the
physician. The enpl oyer shall provide
the fallowing information to the
eval uating physician:

(i) Acopy of this regulation and its
appendi ces and

(ii) Adescription of the affected
enpl oyee's duties as they relate to the
enpl oyee' s occupational exposure.

(5) PhP/si cian's witten opinion. For
each evaluation under this section, the
enpl oyer shal |l obtain and provide the
empl oyee with a copy of the evaluating
physician's written opinion within 15
working days of the conpletion of the
eval uation. The written opinion shall be
limted to the followng I'nformation:

(i) The physician's recomended
limtations upon the enployee's ability
to receive hepatitis B vaccination.

[ii] Astatement that the enployee has
been informed of the results of the
nedi cal eval uation and that the -

enpl oyee has been told about any
medi cal conditions resulting from
exposure to blood or other potentially

infectious materials which require
further evaluation or treatnent.

[iii] Specific findings or diagnoses,
which are related to the enployee's
ahi Iit%/ to receive HBV vaccination. Any
other findi ngs and di agnoses shal |
remain confidential.

(6) Medical recordkeeping. Medical
records required by this standard shal |
be maintained in accordance with
paragraph (h)(1) of this section.

(P) Conmuni cation of Hazards to
Empl oyees—1) Signs and Label s—i)
Signs. The empl oyer shall post signs at
the entrance to work areas specified in
paragraph (e) of this standard which
shal | bear the following |egend:

Bl OHAZARO

[Name of the Infectious Agent]

[Special requirements for entering the
area)

o-di - b9

[Name, tel ephone nunber of the

| aboratory director or other

responsi bl e person. ]

(ii? Label's. (A) Vérning |abels shall
be affixed to containers of infectious
waste; refrigerators and freezers
containing blood and other potentially
infectious materials; and other
containers used to store or transport
bl ood or other potentially infectious
materials except as provided in
paragraph SgKI)(U) (E) and (F).

(B? Label s required by this section

shal | include the following |egend:

Bl OHAZARO

(C) These labels shall be fluorescent
orange or orange-red or predominantly
so, wWth lettering or synbolsina
contrasting color.

(D) Label s required by paragrth
(?)“)(II) shal | erther be an Integral part
of the container or shall be affixed as
close as safely possible to the container
by string, wire, adhesive, or other
method that prevents their loss or
uni ntentional renoval .

(E) Red bags or red containers may be
substituted for labels on containers of
infectious waste.

(F) Containers of blood or blood
conponents that are labeled as to their
contents and have been rel eased for
distribution are exenpted fromthe
l'abeling requirements of paragraph (g).

(2) Information and Traininq, 8)

Enpl oyers shall ensure that all
enpl oyees with occupational exposure
participate in a training program

(i1) Traini n(i shall be provided at the
time ot initial employment or within 90
days after the effective date of this
standard and at |east annually
thereafter.

(iii) Material appropriate in content
and vocabul ary to educational |evel,
literacy, and |anguage background of
empl oyees shall be used.

(iv) The training programshall contain
the fol lowing el ements:

occupational Safety & Health Reporter
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(A) Acopy of this standard and an
explanation of its contents;

(g) A_gleneral eépl anation offthe
epi deni ol ogy and synptons o
bFoodbone glyseases;yer

(Q An explanation of the nodes of
transm ssion of bl oodbone pat hogens;

(D) An explanation of the enployer s
infection control program

(E) An explanation of the appropriate
methods for recognizing tasks and ot her
activities that may involve exposure to
blood and other potentially infectious
material s;

(F) An explanation of the use and
limtations of practices that will prevent
or reduce exposure including
appropriate engineering controls, work
practices, and personal protective
equi pnent ;

(G Informtion on the tyFes, proper
use, |ocation, removal, handling,
decontanination and/or disposal of
personal protective e(}ui prent ;

(H An explanation of the basis for
selection of personal protective
equi pnent ;

(17 Information on the hepatitis B
vaccine, including information onits
efficacy, safety, and the benefits of
bei ng vacci nat ed.

(J) Information on the appropriate
actions to take and persons to contact in
an emergency; .

(K) An explanation of the procedure
to followif an exposure incident occurs,
including the method of reporting the
incident and the medical follow up that
will be made available. Also
information on the medical counseling
that the employer is providing for
exposed individuals; and

(Le An expl anation of the signs and
| abel s and/or col or coding required by
aragraph 1).

P (v()] A%di(t%)éngll training. Employees in
H'V or HBV research |aboratories and
HV or HBV production facilities shall
receive the following training in addition
to the above training requirenents:

(A) Enployees shall be trained in and
demonstrate proficiency in standard
mi crobi ol ogi cal practices and
techniques and in the practices and
operations specific to the facility before
being allowed to work with HV or HBV.

(B) Enployees shall be experienced in
the handling of human pathogens or
tissue cultures prior to working with
HV or HBV.

(C Atraining programshal | be
provided to enployees who have no
prior experience in handling human
pathogens. Initial work activities shall
not include the handling of infectious
agents. A progression of work activities
shal | be assigned as techniques are
l'earned and proficiency i s devel oped.
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The enpl oyee shal | participate in work
tivities involving infectious agents

l'y after proficiency has been

enonstrat ed.

(h) Recordkeeping—1) Medical
rpcords. (i) The employer shall establish
and maintain an accurate record for
each enmpl oyee subject to paragraph (f)
of this section, in accordance with 2
CFR 1910. 20.

ii) This record shall include:

A) The name and social security
nunber of the enﬁl oyee; o

(B) A copy of the employee's hepatitis
B vaccination records and medi cal
records relative to the enployee's ability
to receive vaccination or the
circunstances of an exposure incident:

(C Acopy of all results of physical
exam nations, medical testing, and
fol | ow-up procedures as they relate to
the enployee's ability to receive
vaccination or to post exposure
eval uation fol lowing an exposure
i nci dent;

(D) The enployer's copy of the
physician's written opinion; and

E) A copy of the information
provi ded to the physician as required by
pwwwWSUgMa.

(i1i) Confi ent|a||t¥. The enpl oyer
shal | assure that enpl oyee medi cal
records required by paragraph (f) are:

A Kept confidential; and
B) Are not disclosed or reported to
any person within or outside the
workpl ace except as required bg this
section or as may be requned y law

(iv) The employer shall meintain this
record for at |east the duration of

enplo ment plus 30 years in accordance
with 29 CFR 1910. 20.

(2) Training Records, (i) Training
records shal | “include the following
i nformation:

/é? The dates of the training sessions;

) The contents or a summary of the

training sessions;

(C) The names of persons conducting
the training; and

(D) The names of all persons
attending the training sessions.

(ii) These records shall be maintained
for 5 years.

(3) Availability, (id) The enpl oyer shal |
assure that all records required to be
mai ntained by this section shall be
made availabl e upon request to the
Assistant Secretary and the Director for
exanjination and copying.

(i) Employee training records
required by this para?raph shall be
provi ded upon request for exam nation
and copying to enpl oyees, enployee
representatives, and the Assistant
Secretary in accordance with 29 CFR
1910. 20.

(iii) Enployee medical and training
records required by this paragraph shall
be provided upon fequest for .
exami nation and copying to the subject
enpl oyee, to anyone havi nP witten
consent of the subject enployee, and to
the Assistant Secretary in accordance
with 29 CFR 1910.20

(4) Transfer of records, [i] The
enpl oyer shal | conply with the
requirements invol vi ng transfer of
records set forth in 29 CFR 1910.20(h).

66.

(ii) If the enployer ceases to do
t)usiness and there is no successor
enpl oyer to receive and retain the
records for the prescribed period, the
empl oyer shal| notify the Director, at
least three months prior to their dispusal
and transmt themto the Director if
required by the Director to do so within
that three month period.

(i) Dates—!) Effective Date. The
standard shal I" becone effective on
[Insert date 30 days after publicationin
the Federal Register).

(2) Exposure Determination. The
exposure deternination required by
paragfraph (c)(1) of this section shall be
conpleted wthin 90 days of the
effective date of this standard.

-(3) Infection Control Plan, The
[iifection Control Plan required by
para(iraph (c)(2) of this section shall be
conpleted wthin 120 days of the
effective date of this standard.

(4) Paragraphs (d)(2) Engineering and
Wrk Practice Control's, (d)(3) Personal
Protective Equipment, (d)(4)

Housekeepi ng, ge) HVand HBY
Research Laboratories and Production
Facilities, (f) Hepatitis B Vaccination
and Post - Exposure Fol I owup. (g)
Conmuni cation of Hazards to
Enpl oyees, andéh) Recor dkeepi ng shal |
take effect 150 days after the effective
date of this standard. OSHA expects
that the enployer will have initiated, but
perhaps not compl eted, the HBV
vaccination series within this time
peri od.

[FR Doc. 89-12470 Filed 5-23-89: 8:45 anj
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Bl OLOG CAL SAFETY AUDI T CHECKLI ST

Depar t meat : O v: Bui | di ng: Room
Lab manager: Phone/ ext .

Type of facility: clinical/diagnostic |aboratory (CDL); research |aboratory
(RL); production facility (PF) __

. ENTRY (For RL and PF only; for CDL, go to II) YES NO

1. Are Biohazard warning signs present on all
access doors to area?

2. Is nanme of infectious agent(s), nane/ phone
nunmbers (work & hone) of personnel to contact
in case of energency and special requirenents
for entering the area present?

Cont act s Ext . Phone

Agent s:

3. Are doors closed when work is ongoing?

4. |If PF, is facility separated fromareas which are
open to unrestricted traffic floww thin the bldg.?

a. Is entry into facility made by passage through
two sets of doors?

b. Do access doors to area self cl ose?

c. Is airflowdirected into the work area when
t he door is opened?

d. If access to facility is by nmeans of an airl ock,
is it functioning properly?

I1. WORK AREA
1. LABORATORY EQUI PMENT/ | TEMS

a. Are refrigerators/freezers where biohazards are
stored marked with appropriate |abels?

b. Are incubators/baths for biohazards marked with
appropriate | abel s?

c. Is sink/soap/towels avail able for washing hands
and are hand washing facilities accessible?
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d. If PF, are sinks automatically operated and

near door ?

e. |Is disinfectant avail able on the counters for
sur face decontam nati on and spill cl eanup?

f. Are vacuumlines used wth biohazards protected
with a disinfectant trap and filter? (.2um or HEPA)

g. If RL or PF, is centrifuge contai nnent proper?

- seal ed heads or safety cups n ni nrum or
HEPA vent ed cont ai nnent devi ce

h. Proper syringe usage? (only needl e-Iocking or
conpl ete syringe-needle units to be used)

PERSONAL PROTECTI ON

a. Are laboratory coats, gowns, snocks present & or
made readily avail abl e?

i. are they worn and appropriate for procedure
observed? (wap around di sposabl e snocks
are mandatory for PF)

ii. are they buttoned or fully fastened?

iii. are they renoved before going to
non-1 ab areas?

* b. Is eye/face protection (including safety gl asses,
masks and chin | ength face shields) present & or
made readily avail abl e?

i. is it worn and appropriate for procedure
observed? (eye protection mandatory for PF)

c. Are gloves present & or made readily avail abl e?

i. are they worn and appropriate for procedure
observed? (mandatory for PF)

ii. are surgical/exanm nation gloves replaced and
di sposed of (not washed/disinfected & re-used)
as soon as visibly soiled, torn, or their ability
to function as a effective barrier

i s cCoOoOnmMpr omnmMi sed™?”?

For PF, in addition to above, are disposabl e shoe
coverings, face mask or respirator and hair

net worn?

3. HAZARDOUS WASTE: CONTAI NVENT, REMOVAL, TRANSPORT
a. Container for needl es/sharps present?

i. proper type? (no needl e-clipping types)
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ii. properly |labeled or col or-coded red?
b. Container present for |iquid disposal?

i. properly | abel ed? (red contai ners may
be substituted for |abels)

i is contai ner unbreakabl e?

iii. note kind and concentrati on of disinfectant
used; is it appropriate?

iv. 1is container left to sit overnight and
changed dail y?

c. Container(s) present for biohazardous solid
wast e di sposal ?

i. are they clean and disinfected regularly?

ii. are they properly |abeled? (red containers
may be substituted for |abels)

iii. are proper autoclave bags used?

iv. are bags reasonably filled? (approx. 2/3 full)

V. are bags appropriately |abeled or

col or-coded red?
vi. are bags appropriately sealed for transport?
vii. are liquids present with solid wastes?

(if yes, comment)
d. Are bags of waste placed in a second | eakproof
cont ai ner or bag which is appropriately
| abel ed or col or-coded red during storage/
transport for decontani nation?

e. |Is an autocl ave cl ose/ present in building?
ENG NEERI NG CONTROLS
a. General Ventilation (for PF only; CDL & RL go to 4.c.)

i. Is a ducted, exhaust air ventil ation
sSsystem pr ovi ded?”?

ii.. Is exhaust air fromthe work area directly
di scharged to the outside (non recircul ated)
away fromintakes and occupi ed areas?
b. Facility Design (applies only to PF)

i. Are walls, floors and ceiling of facility
wat er resi stant?

ii. Are all cracks, crevices, joints and
penetrations sealed to facilitate decon.
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c. Biosafety Cabinets/Clean Air Stations/Fune Hoods

i. VWhat type(s) of cabinets
are present?

ii. Asset #
iii. Date |l ast certified?
iv. Is this date current?

V. Does hood i ndi cate nor nal
operative conditions?

vi. |Is hood cluttered or objects
i ntake portal s/vents?

vii. I's hood proper for type/
mani pul ati on of agent?
viii.ls unit left "on" at
all tinmes?
X Is alarm kept in the "on"

posi tion?

. Are wor k surfaces disinfected
after every use?

Xt . I's sash kept at required
|l evel s?

LABORATCORY TECHNI QUE / _WORK PRACTI CECONTROLS
1

If RL or PF, are all potentially infectious
and known bi ohazardous materials used in a

bi ol ogi cal safety cabinet?

If CDL, are personnel using techniques to mnimze
aerosolization (splashing', spraying, spattering)
of potentially infectious material s?

a. If risk for aerosilization persists, is proper
eye and nouth protection used & or proper
physi cal contai nnent devi ces?

Are food/drinks/cigarettes/cosnetics/contact |enses
used/ stored in work environnment? (food & drinks mnust
be stored in refrigerators designated only

for consumabl es)

Is | aboratory clean/unclutterd?
Are surfaces cleaned and disinfected upon conpletion

of a procedure, at end of work shift, and i nredi ately
after a spill of potentially infectious materials?

71
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6.

Are paper toweling or "protective covering material"
(eg. plastic, alumnumfoil, etc.) used on bench top
renmoved and di scarded daily?

7.2 Are mechanical pipetting devices present? No nouth

10.

11.

12.

pi petting all owed!

I's laundry that is overtly contam nated with potentially
infectious materials treated as contam nated, bagged at
| ocation and not sorted or rinsed in patient care areas?

a. Is it placed and transported in bags that are
bi ohazard | abel ed or col or-coded red?

i. are these bags | eakproof?

Do laundry workers wear a m ni num of Protective
gl oves when handling or sorting such [aundry?

Are specimens of blood or other potentially infectious
materials placed in a closable, |eakproof container

and | abel ed or col or-coded appropriately prior to being
stored or transported?

a. If outside contamination of prinmary container is
likely to occur during storage/handling/transport,
is it placed in a durable, watertight secondary
container, that is puncture proof If necessary
and | abel ed or col or-coded appropriately.?

Are reusable itens decontam nated prior to washing
and/ or reprocessing?

Are spills & accidents resulting in overt exposure to
enpl oyees reported to the |ab. director/raananger?

I'V. EVALUATI ON OF PERSONNEL PROGRAMS, POLI CI ES AND TRAI NI NG

1

If RL or PF, do personnel have witten Biosafety
policies, procedures, or manual to reference?

Have personnel at risk to an ocpuPational exposure to
bl ood or other infectious naterials been through the
appropri ate Biosafety training?

a. Is it proper and in accordance wth paragraphs
(9)(2) of standard?

b. Are training records kept and in accordance with
paragraphs (h)(2)(3) of standard?

Have personnel been offered or actively participate in
a Hepatitis B vaccination programif exposed to bl ood

or other potentially infectious materials one or
nore tines a nonth?

a. Is it proper and in accordance wth paragraphs
(f)(1)(2)(4)(5) of standard?
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b. Are nedical records kept of all enployees
that qualify for programin accordance with
par agraphs {h)(l)(3) of standard?

Have personnel been offered or at one tinme have
participated in a post exposure eval uation and
foll owup progran

a. Is it proper and in accordance with paragraph
(f)(3) of standard?

b. Are medical records kept for exposed individuals
i n accordance wi th paragraphs (h)(1)(3)

of standard?

Has an infection control plan been established to mnimze
or elimnate enpl oyee exposure in accordance w th paragraphs
(c) L) 2 of st andard?

I's there any training that the personnel would like to
recei ve that has not been offered?

Were there any comments made by personnel regarding
safety? (if yes, coment)

V. RENMARKS:

Audi t

Audi t

Per f or red By: a Dat e:

Revi ewed By: Dat e:
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Eddi e Schwart z

Dept. 9ZTR

Bl dg. AP-20
Room #1000

June 28, 1990
Eddi e Schwart z,

A biolo%ical safety audit of your |aboratory was performed on
06/10/90. In accordance with Corporate Safety and Loss Prevention
PO|IC¥.hb. 30.0, we noted sone areas where blologlcal_safet% S
potentially conprom sed. The purpose of this lefter is to rlng such
areas to your attention and provide you with suggestions as to how
they may be corrected. After rev!emnng the attached report, please
send us a letter by 08/02/90 stating the steps that were taken to
remedy the conditions noted as well "as the dates they were

I npl emented. Also for your reviewis a copY.of the audit form used
to assess your |aboratory. Letters and questions regarding the audit
should be directed to Dr. David Milligan, Corporate Biologica

Safety, Dept. 585, AP-6D, ext. 77043.

Si ncerely,

David Ml ligan
Manager Cor porate
Bi ol ogi cal Safety

Rick Mattick
audi t or

At t achnent
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Cor porate Biological Safety Audit Report

- | nproper use or no biohazard marnln? S|?ns present on entry to area.
Your |a oratorr requires a biosafety level "2" sign on all doors
entering your [aboratory and any reﬁaratlon rooms, production roons,
or inner [aboratories where your biohazardous agents are .

used/ mani pul at ed/ stored. These can be obtained through the sign shop
in North Chicago and are square 6"x 6" permanent plastic signs wth
col or deS|Pnat|ons of yellow, orange and red for Potential, BSL-2, and
BSL-3 | evel hazards respectively. They may be ordered using

an interior signage request form Contact the sign shop at ext. 76827.
Tenporary paper biohazard signs to be used until the pernmanent signs
arrive can be obtained through Mary G priano, Manager of

ADD Bi ol ogi cal Safety, D917, AP6C, ext. 72225 or Dave Ml i gan,

Cor porate Biol ogical Safety, D585, AP6D, ext. 77043.

- For BSL-2 and 3 laboratories, included on the sign shall be the nane
of the infectious agent(s) and name/ phone numbers (work and hone)

i ncluding area code, of at |east two personnel to contact in case of
an energency. This list should appear in the formof a 3"x 9" sticker
whi ch can attach directly to the plastic, permanent signs.

The stickers can be obtained through Mary G priano, Manager of ADD

Bi osafety, D917, AP6C, ext. 72225.

- Al refrigerators/freezers where biohazardous material is stored
shoul d be approPrlater marked with a [abel containing the universal

bi ohazard synbol. The contents of the refrigerator/freezer should also
appear on the label. Recormended are the red, 1" x 3" biohazard/ hazard
identity stickers, stock #5560, or the orange, 1" x 3" Human Bl ood or
Ti ssues: Potential Biohazard stickers, stock #8910, if only blood or
tissues of unknown pathogenicity are stored. Both can be obtained in
rolls of 1000 through the Scientific Stockroons |ocated in buildings
AP8B (70664), AP9 (75274) and RI B (76020).

- Al'l incubators/baths for biohazardous materials should be marked
with a [ abel containing the universal biohazard synbol. _
Recommended are the red bi ohazard/ hazard identity stickers attainable

as above.

- Disinfectant should be readily available. Reconmended for surface
decontam nation is a 2% bl each solution (1000 ppm avail abl e chl orine).
Bl each is very effective in the decontam nation of a w de spectrum of
m croorgani sns. For spill cleanup, a 20% bl each solution is _
recommended (10,000 ppm avai |l abl e chlorine) for biohazardous naterials
or a 2% gl uteral dehyde sol ution when the biohazardous naterials also
contain radioactivity. A bleach solution up to 20% (10,000 ppm
avai | abl e chlorine) can be used on stainless steel surfaces, such as

those found in biosafety cabinets, as long as it is followed by a
Ilwater rinse.

- | f house vacxim lines are used to filter, draw, transfer
bi ohazardous |iquids, the |ine nust be protected with a disinfectant
trap conposed of a flask containig a 20% bl each sol ution (10,000

ppm avai | abl e chlorine) as well as a vacuumline filter.
‘Vac-UShield" filters (Stock #8320) are avail able through the PPD
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Scientific Stockroons |ocated in buildings AP8B (70664), AP9 (75274)
and RI B (76020).

- It is required that latex or vinyl gloves be worn during any

| aboratory procedure or techni que where potential or known

bi ohazardous agents may conme in contact with the skin due to the fact
that the skin of nost individuals is not conpletely intact.

- A puncture resistant container for disposal of the entire

syringe/ needl e unit, or other contam nated sharp waste (eg. scal pels,
past eur pipettes) should be present and | abeled with a bi ohazard
sticker. Reconmended containers are obtained through the PPD
Scientific Stockroonms in buildings AP8B, AP9, and RI B and through
ADD Manufacturing Supplies (Dept. 49K), |ocated in buildings AP-8B and
AP-32. There are three types available: an all purpose, 8 quart
shar ps disposal container (stock #9865), a 8 quart syringe disposal
cont ai ner which stacks conplete syringe units to nmaxi m ze capacity
(stock #9864), and a 14 quart pipette disposal container, for |arge
shar ps di sposal (stock #9866).

- Needle clipping disposal containers shall not be used. Reconmended
are puncture resistant containers for disposal of conplete
syringe/ needle unit.

- Al'l syringel/sharps containers should be | abeled with a sticker
cont ai ni ng the uni versal biohazard synbol

- A container nust be present so that |iquid biohazardous waste can be
decontam nated prior to disposal. The final disinfectant
concentration, (i.e. disinfectant and liquid waste m xture) should
cont ai n:
- 10% bl each (5,000 ppm available chlorine) if mxture is
allowed to sit 12 hours before disposal down the drain.
- 20% bl each (10,000 ppm if the mxture is allowed to sit
for at least 2 hours prior to disposal down the drain.
- 2% gl uteral dehyde if radioactive bi ohazardous wastes are
used. This m xture does not go down the drain.
Rad/ Bi o waste contai ners can be purchased through the ADD warehouse,
on the AP8B dock or at AP32 when open. These containers are bl ack
steel drunms with snall screw off caps and conme in 5 gallon
(Stock # 76-0039) and 30 gallon ( stock #76-0067) capacities. You nust

order with a finishing request form (FSR). When full, contact
housekeepi ng for renoval of container. If generating relatively snal
anounts of bio wastes, |ike those generated froman | MX, TDX, excess

clinical sanples, etc.. storage for decontam nation is easiest in a
carboy, plastic bottle, or a simlar, non-breakable container. All

l'iquid bi ohazard contai ners nmust be | abeled with an appropriate
bi ohazard sti cker.

- Al biohazardous solid waste nust be 2x bagged.

Aut ocl ave bags for biowaste are available through the PPD Scientific
St ockroons | ocated in buildings AP8B, AP9, and RI B (stock #5544). They
are sem - opaque bags and when used with biohazard stickers for proper
identity are | ess expensive than the biowaste bags typically avail able
"fromnost |ab supply vendors.

- Al waste containers, bins and cans housi ng bi ohazardous waste
should remain clean at all times and be disinfected regularly.

- Laundry contam nated wi th bi ohazardous naterials, blood or other
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potentially infectious materials shall be treated as contam nated,
bagged at the | ocation where it was used, and decontani nated pri or
to | aunderi ng.

- Al'l | aboratory personnel, including tenporaries, nust attend the

bi ohazard training course. See attached "Bi osafety Trai ning Schedul e"
for dates and ti nes.
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QUTLI NE FOR BLOOD- BORNE PATHOGEN AUDI T SYSTEM

|. Goal:

a. To devel op a conputer based biol ogical safety audit
systemthat can be used by safety professionals to eval uate
research, clinical and production |aboratories for
conpl i ance to the ﬂkoposed Cccupational Safety and Heal th
Adm ni stration (OSHA) bl ood- borne pat hogen standard pl us
exi sting H V/HBV gui del i nes.

b. To be able to use information collected on audit as a
means of classifying research, clinical, and production
| aboratories as high, nedium or lowrisk with respect to

occupati onal exposure to bl oodborne pathogens and subsequent
i nfection.

Il. System Structure:
The entire audit systemw || be conprised of three main
el enents, the conputer data base, the paper checkli st,
and the fault tree anal ysis.

a. The database system selected will display the
foll owi ng characteristics:

1. flexibility; to be used on IBMand | BM conpati bl e

syst ens.

2. user friendly for easy incorporation by safety
prof essional s/industrial hygienists with m ninal
conput er skills.

3. low cost; allowing systemto be attainable by both
smal | and | arge conpanies and institutions.

4. data managenent capabilities featuring the ability

t o:

A. store audit data.

B. generate audit response reports noting
defi ci enci es

and providing renedial informtion.

C. manipulate audit data into informative graphs and
reports.

D. supply energency response capabilities.
b. A portable, paper audit formw Il be used to review
| aboratory on-site. The audit will assess the
follow ng el ements of biological safety:
1. Entry and Facility Design

A Is the facility design adequate to contain the
agent and provide protection to human heal th
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both in the internal and external |aboratory

envi ronnent ?

Do external signs adequately identify and warn of
agents used in the laboratory and provide
energency response information?

2. Laboratory Wrk Area

A

Laboratory Equi pnent/Itens

i. Is |ab equi pnent/accessories proper for use
wi t h bl ood- borne pat hogens and identified as

such?

Per sonal Protection

i. |Is proper personal protection worn?

Bi ohazard Waste Managenent

i. Is solid and Iiquid biological waste properly
identified, stored, transferred, and di sposed

of ?
Engi neering Controls

I. Is general ventilation proper for type of
facility?

Ii. Are biosafety cabinets, clean air stations
and fume hoods appropriate for type of work,
used correctly, and certified?

3. Facility Practices and Habits

A

Are appropriate biological safety and | aboratory
practice procedures followed?

4. Evaluation of Prograns, Policy and Training

A

Are enpl oyees adequately trained for work in a
bi ol ogi cal | aboratory?

Are they infornmed on the present federal
regul at1 ons and gui delines as well as any
internal policies?

Are nedical surveillance and hepatitis B
vacci nation prograns offered and do the enpl oyees
actively participate?

Do enpl oyees have any comments or concerns
regarding safety in their |aboratory?

81
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The fault tree will be constructed and used in
conjunction with the on-site paper audit checklist to
classify facilities as either high, medium or |ow
risk based on their potential ability to cause a

bl oodbor ne pat hogen exposure and subsequent
i nfecti on. The fault tree will:

1. identify the potential pathways of exposure to
bl ood and other potentially infectious materials

2. classify these various exposure routes as high,

medium or lowrisk with respect to their ability or
to cause i nfection

3. list the elenents contained in the audit that

contribute to the risk of the specific exposures
noted in the exposure schene.
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