#10-1 Children's Hospital National Medical Center
Washington, D.C.

Part  Self-Test Traimng and Education

Date
Department
Director/Supervisor
Area/Umt
Name/Position
U. P. Implementation Date

Circle the correct response.

True False 1. Heaith care workers and patients can be at risk for acquiring communicahle bloodhorne
diseases 1n the hosmtal because 1solation 1s not 1mtiated uati] an infectious drsease is
suspected or proven.

True Talse 2. It is the responsibility of employers to provide safeguards and of health care workers

to comply with hospital policy with regard to hlood and body fluids/substances .

The major commumcable bloodborne disease in the health care industry today is HIV.

Persons at high nisk for exposure to hepatitis B infection at Children’s Hospital mciude

dentists, renal nurses. and respiratory therapists.

True False 5. Either the HB or the HBIG vaccine will he admmistered to an employee (not previously
vaccinated) stuck by a contaminated needle.

True False 6  Prospective studies suggest the risk of HIV acquisition (by acadental needlesticks) with
contaminated needles1s 2 te 3 percent.

True False
True False

LD

True False 7. HIVand HBV are usually transmutted through blood, ammotic fluid, and feces.
True False 8. Umversal Precautions apply to all hlood and any body flud/substance.
True False &. An exposure to blood and body fluids/substances may occur through the skin or mucous

membranes.

True False 10. One reason routine tesing for HIV 1s not recommended is because fatse —negative
seralogy can occur with improperly performed tests.

True False 11. Health care workers may be tested for HIV to track an occupational exposure or at an
employee’s request.

True False 12. Patients should he tested at the time of admission to determine HIV status.

True False 13. If a hezlth care worker is exposed to HIV, he or she must be tested at the tme of
exposure and at 6 weeks, 12 weeks, & months, and 1 year after exposure.

True False 14. Fundamental to the concept of Universal Precautions 1s wearing gloves for any patient
contact.

True False 15 Health care workers with rashes, exudative lestons, or weeping dermatitis must be
restricted  from alf work.

True False 16. Umversal Precautons include separating general and potentially infechous waste.

True False 17. All direct care workers are assigned a parr of protective eyewear.

True False 18 The primary difference hetween lngh—and low—risk waste 1s the presence/absence of vi—
sible blood, body fluds contaiming blood, or hedy fluids to winch Universal Precau~

tons apply.
True False 19. AH potentially infectious waste 15 disposed of n a clear plastic bag within a hdded waste
receptacle.
True False 20. Duty diapers are usually disposed of 1n a sigle brown plastic hag.
True False 21. 1.V. tutingis treated as low—risk waste.
Answer Key
Answer Ohjective Objective Objective
1. True 1 8. False 8 15. False 14
2. True 2 9. True 9 16. True 14
3. False 3 10. True 10 17 False 15
4 True 4 1. True 11 18, True 16
5. True ] 12. False H 19 False 11
6 False 6 13 True 12 20. True 17
7. Talse 7 14. False 13 21 True 17
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#10-2 Children’s Hospital National Medical Center
Washington. D. C.

How Are HIV and HBV Transmitted ? (1)

* Both HIV and HBV are transmitted in the same way,
that is, through :

Sexual Contact/ Blood and —Sexual contact

Body Substances — Mucous membrane or parenteral exposure Lo mnfected
blood and body fluids / substances

Mother/ Infant —Mother/infant (in utero/ perinatally)

Critical Points + All health care workers are concerned about conlract—

ing AIDS because of its fatal oulcome.

* Pregnant heaith care workers are nol known to be at
greater risk of contracting HIV or HBV infection than
health care workers who are not pregnant ; however, if
a health care worker develops an HIV infection during
pregnancy, the infant has a 50 percent risk of infection
resulting from perinatal transmission.

» If a health care worker develops HBV during pregnancy,
the infant has a 70 to 90 percent risk of infection
resulting from peninatal transmission.

—The baby may then become a carrier and has a 23
percent chance of developing chronic ftver disease.

+ The primary potential risk for health care workers is a
percutaneous or mucous membrane exposure to infected
blood and body fluids/substances.

—128—



#10-3 Children’s Hospital National Medical Center
Washington. D. C.

What Two Categories Is Potentially Infectious Waste Classified
into for the Purpose of Waste Disposal ? (16)

Critical Point

* Potentially infectious waste falls into two categories.
+ High—risk potentially infectious waste includes:

- Microbiologic laboratory waste and specimens

—Other laboratory waste and specimens

—Pathology waste and specimens

—Operating room waste

—Sharps and needles

— Containers filled with blood or potentially infectious
body fluids

- Disposable items visibly contaminated with poten—

tially infectious substances

* Low—risk potentially infectious waste includes:

— Partially eaten patient food

—1. V. tubing

— Anesthesia and respiratory care equipment

—Disposable items not visibly contaminated with pote—
ntially infectious substances

* Note : See the Waste Policy for the definition and dis—

posal of microbiologic waste, laboratory waste, pathol—
ogy waste, and operating room waste.

* Low—risk potentially infectious waste and high —risk

potentially infectious waste are disposed of differently.
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#10-4  Children’s Hospital National Medical Center
Washington, D.C.

How Are High~Risk Waste, Low—Risk Waste. and General Waste Disposed Of ? (17)

Low—Risk and General Waste + Low—risk waste and general waste are disposed of in
single brown plastic bags.

High—Risk Waste + High-risk waste is placed in clear plastic bags within
covered waste receplacles.
Needie/Sharps Containers » Needle / sharps containers will be located in all rooms

where they are used. When full, the containers will be
picked up by ESD and placed in red bags for incineration.

Cytotoxic Waste + Cytotoxic waste (contaminated with drugs that have a
toxic effect on cancerous and normal cells) shall be
placed

in red plastic bags that will be picked up by ESD and sent
to the incinerator.

Linen » All linen will be placed in hampers within the nurse sever
lined with a clear plastic bag.
—Linen is not separated.
—Linen is not double bagged.

Summary * Blood is the single most important source of HIV, HBV,
and other bloodborne pathogens in the occupational
setting.

« Infection control efforts for HIV and HBV and other
bloodborne pathogens must focus on prevenling
exposures to blood, body fluids / substances containing
blood, and other body fluids to which Universal
Precautions apply, as well as the delivery of the HBV
immunization.
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Rl STAATTEFINHARTA Y

State Guideline for Approval of Medical Waste Treatment Technologies

A. Definition of Microbial Inactivation
Al. Inactivation is required to be demonstrated of vegetative bacteria, fungi,

A2,

lipophilic/hydrophilic viruses, parasites, and mycobacteria at a 6 log,q

reduction or greater, a 6 log,o reduction is defined as a 6 decade reduction
or a one millionth (0.000001) survival probability in a microbial popula-
tion (i.e., a 99.9999% reduction).

Inactivation is required to be demonstrated of B. stearothermophilus
spores or B. subtlis spores at a 4 log,, reduction or greater; a 4 log,,
reduction is defined as a 4 decade reduction or a 0.0001 survival proba-
bility in a microbial population (i.e., a 99.99% reduction).

B. Representative Biological Indicators

Bl.

B2.

One or more of the following representative microorganisms from each
microbial group shall be used to determine if microbial inactivation re-
quirements are met:

(a) Vegetative bacteria

¢ Staphylococcus aureus (ATCC 6538)
* Pseudomonas aeruginosa (ATCC 15442)

{b) Fungi
* Candida albicans (ATCC 18804)
* Penicillium chrysogenum (ATCC 24791)
* Aspergillus niger

(c) Viruses

* Polio 2 or polio 3
* MS-2 bacteriophage (ATCC 15597-Bl)

(d) Parasites

*+ Cryptosporidium spp. oocysts
* Giardia spp. cysts

{e) Mycobacteria

* Mycobacterium terrae
* Mycobacterium phlei
* Mycobacterium bovis (BCG) (ATCC 35743)

Spores from one of the following bacterial species shall be used for efficacy
evaluation of chemical, thermal, and irradiation treatment systems:
(a) B. stearothermophilus (ATCC 7953)
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{b) B. subtilis (ATCC 19659)

C. Quantification of Microbial Inactivation

Cl.

C2.

C3.

Microbial inactivation (*’kili”) efficacy is equated to “log,kill” which
is defined as the difference between the logarithms of the number of vi-
able test microorganisms before and after freatment. This definition is
equated as:

log okill = log,o(cfu/g “1”) — log,o(cfu/g “R™)

where:

Log,gkill is equivalent to the term log,, reduction.

“I” is the number of viable test microorganisms introduced into the treat-
ment unit.

“R" is the number of viable test microorganisms recovered after treatment.
“cfu/g” are ¢olony forming units per gram of waste solids.

For those treatment processes that can maintain the integrity of the bio-
logical indicator carrier (i.c., ampules, plastic strips) of the desired mi-
crobiological test strain, biological indicators of the required strain and
concentration can be used to demonstrate microbial inactivation. Quan-
tification is evaluated by growth or no growth of the cultured biological
indicator.

For those treatment mechanisms that cannot ensure or provide integrity
of the biological indicator (i.e., chemical inactivation/grinding), quantita-
tive measurement of microbial inactivation requires a two step approach:
step 1, “control™; step 2, “test.” The purpose of step 1 is to account for
the reduction of test microorganisms due to loss by dilution or physical
entrapment.

(a) Step I:

(1} Use micrebial cultures of a predetermined concentration necessary
to ensure a sufficient microbial recovery at the end of this step.

{2) Add suspension to a standardized medical waste load that is to be
processed under normal operating conditions without the addition
of the treatment agent (i.e., heat, chemicals).

(3) Collect and wash waste samples after processing to recover the
biological indicator organisms in the sample.

(4) Plate recovered microorganism suspenstons to quantify microbial
recovery. (The number of viable microorganisms recovered
serves as a baseline quantity for comparison to the number of
recovered microorganisms from wastes processed with the treat-
ment agent).

(5) The required number of recovered viable indicator microor-
ganisms from step | must be equal to or greater than the number
of microorganisms required to demonstrate the prescribed log
reduction as specified in Section A (i.e., a 6 log,, reduction for
vegetative microorganisms or a 4 log,, reduction for bacterial
spores). This can be defined by the following equations:
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or
log,;oNR = log,,IC ~ log,,RC

where:

LogoRC > 6 for vegetative microorganisms and > 4 for bacterial
spores.

Log,oRC is the number of viable “control” microorganisms (in
colony forming units per gram of waste solids) recovered
in the non-treated processed waste residue.

Log,olC is the number of viable “control” microorganisms (in
colony forming units per gram of waste solids) introduced into
the treatment uait,

Log,oNR is the number of “control” microorganisms (in colony
forming units per gram of waste solids) which were not recov-
ered in the non-treated processed waste residue. Log,oNR rep-
resents an accountability factor for microbial loss.

(b) Step 2:

(1) Use microbial cultures of the same concentration as in step 1.

(2) Add suspension to the standardized medical waste load that is to
be processed under normal operating conditions with the addition
of the treatment agent.

(3) Collect and wash waste samples after processing to recover the
biological indicator organisms in the sample.

(4) Plate recovered microorganism suspensions to quantify microbial
recovery.

(5) From data collected from step 1 and step 2, the level of microbial
inactivation (i.e., “log,kiil") is calculated by employing the fol-
lowing equation:

log,okill = logoIT — log,(NR — log,oRT
where:

Log,kill is equivalent to the term log,, reduction.

LogoIT is the number of viable “test” microorganisms (in colony
forming units per gram of waste solids) introduced into the
treatment unit; log,oIT = log,oIC.

Log,oNR is the number of “control” microorganisms (in colony
forming units per gram of waste solids) which were not recov-
ered in the non-treated processed waste residue.

—133—



Log,oRT is the number of viable “test” microorganisms (in col-
ony forming units per gram of waste solids) recovered in
treated processed waste residue.

D, Efficacy Testing Protocols

D1. Methodology employed to determine treatment efficacy of the technology
will need to assure required microbial inactivation and assure the proto-
cols are congruent with the treatment method. Protocols developed for
efficacy testing shall incorporate, as applicable, recognized standard pro-
cedures such as those found in USEPA “Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods” and APHA et al., Standard
Methods for the Examination of Water and Waste Water.

D2. The state agency reviewing medical waste treatment technologies (the
“Agency") shall prescribe those types and compositions of medical wastes
that present the most challenge to treatment effectiveness under normal
operating conditions of the equipment reviewed.

D3. Dependent on the treatment process and microbial inactivation mecha-
nisms utilized, protocols evaluating medical waste treatment systems shall
specifically delineate or incorporate, as applicable:

(a) Waste compositions that typify actual waste to be processed

(b) Waste types that provide a challenge to the treatment process

(c) Comparable conditions to actual use (i.e., process time, temperature,
chemical concentration, pH, humidity, load density. load volume)

(d) Assurances that biological indicators (i.e., ampuies, strips) are not
artificially affected by the treatment process

(e) Assurances of inoculum traceability, purity, viability and concen-
tration

(F) Dilution and neutralization methods that do not affect microorganism
viability

(g) Microorganism recovery methodologics that are statistically correct
(i.e., sample collection, number of samples/test, number of colony
forming units/plate)

(h) Appropriate microbial culturing methods (i.e., avoidance of micro-
bial competition, the selection of proper growth media and incubation
times)

E. Technology Approval Process

El. To initiate the technology review process, the manufacturer (vendor) shall
complete and submit the “Application for Evaluation and Approval of
Medical Waste Treatment Technologies™ information request form (See
Attachment B) to the Agency. The manufacturer (vendor) shall:

(a) Provide a detailed description of the medical waste treatment equip-
ment to be tested including manufacturer’s instructions and equip-
ment specifications, operating procedures and conditions inciuding,
as applicable, treatment times, pressure, temperatures, chemical con-
centrations, irradiation doses, feed rates, and waste load composition.
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E2.

E3.

E4.

ES.

E6.

E7.

(b) Provide documentation demonstrating the treatment method meets
microbial inactivation criteria and required testing protocols including
a detailed description of the test procedures and calculations used in
fulfilling required performance standards verifying microbial inac-
tivation, of user verification methodology, and of microbial culturing
protocols which ensure traceability, purity and concentration.

{c) Provide information on available parametric controls/monitoring de-
vices, verifying microbial inactivation and ensuring operator non-
interference.,

(d} Provide documentation of applicable emission controls for suspected
emissions.

(e) Provide information relating to waste residues including their potential
hazards/toxicities and their specific mode of disposal or recycling.

(f) Provide documentation providing occupational safety and health as-
surance, and

(g) Provide information on energy efficiency and other potential benefits
the treatment technology has to offer to the environment.

The manufacturer (vendor) shall demonstrate that all required pathogen
surrogates and resistant bacterial endospores are inactivated to criteria
specified in Section A and Section C under altl Agency specified challenge
waste load compositions.
The manufacturer (vendor) shall develop and demonstrate that site ap-
proval and user verification testing protocols are workable and valid.
The manufacturer (vendor) shall demonstrate where technically practical,
the relationship between biological indicator data and data procured from
real-time parametric treatment monitoring equipment.
The manufacturer (vendor) shall develop contingency response plans and
protocols for use in the event of an emergency, accident, or equipment
malfunction. The manufacturer (vendor) shall demonstrate that developed
protocols are effective in providing operator safety from physical, chemi-
cal, or biological exposures during and after the event including decon-
tamination procedures.

The manufacturer (vendor) shall demonstrate evidence of USEPA pesti-

cide registration for those treatment processes that employ a chemical

agent to inactivate microorganisms.

Upon demonstration to the Agency’s satisfaction, technology approval is

granted only under the conditions specified in the manufacturer’s instruc-

tions and equipment specifications, operating procedures and conditions in-
cluding, as applicable, treatment times, temperatures, pressure, chemical
concentrations, irradiation doses, feed rates, and waste load composition.

Revisions to these equipmpent and operating conditions, as warranted rele-

vant to the Agency, will require re-application for approval to the Agency.

F. Site Approval Process

Fl.

To fulfill microbial inactivation requirements and information require-
ments for site approval, the equipment user shall:
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