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S OUT HE R N    A F R IC A   A S    A N   HIV  “ HOT S P OT ”
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EPICENTRE  FOR  TB, MDR-TB & HIV
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TOP IC  C OV E R A G E  

Waste segregation – whose responsibility? 

Service Provider - risks to workers from  sub-standard 
equipment?

HCRW generator – managing properly and taking responsibility –
sturdy ethics

Change and risk management and acceptance of HCRW  
responsibilities

What are the environmental risks?
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Biological 
Agent

Environment

Host

• Mode of transmission
• Communicability

• Medical Status
• Stress
• Vaccination
• Treatment and prophylaxis

• Management
• Bio-safety and Health 
Care  Professionals

• Personal Protective
Equipment

• Pathogenic or non pathogenic
traits – known and unknown

• Industry Standards

• Acquisition of antibiotic 
resistance

• Facility Design 
•Treatment technology 

• SOPs 
• Quantity and types of HCRW 

• Social and Political Perceptions
• Environmental Concerns

• Training & behaviour
modification

• Perception of Risk

Regulations, guidelines, 
enforcement

Barbara Johnson - Anthology of Biosafety IV - Issues in Public Health – American Biological Safety 
Association  (http://www.absa.org/0100johnson.html)
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P R OB A B IL IT Y- IMPA C T  DIA G R A M

HIGH 
FREQUENCY
OCCURENCE

HIGH 
SEVERITY

PEOPLE

ENVIRONMENT

LOW 
FREQUENCY &
LOW RISK 
SEVERITY

MANAGEMENT, OPERATIONAL & ETHICAL Risks Operating Procedures                   Training
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MA NA G E ME NT  , S TA NDA R DS   A ND OP E R AT IONA L  
PA R A ME T E R S

1. that can be measured, and for which critical limits can be set to 
define effectiveness (e.g. disinfection of  re-usables,  norm/standard)

2.  that can be monitored sufficiently frequently to reveal any failures 
in a timely manner (e.g. segregation of HCRW and HCGW at CSA)
N.B. ‘timely’ may also mean monitoring regularly rather than 
frequently 

3.  with potential  corrective actions that can be implemented in 
response to deviations from critical limits
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T HE  E NV IR ONME NT

T HE R E  A R E  5 QUA L ITAT IV E  ME A S UR E S  OF  IMPA C T S  ON T HE  
E NV IR ONME NT

INS IG NIF IC A NT
MINOR

MODE R AT E
MA J OR  

C ATA S T R OP HIC
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IMPACTS ON THE ENVIRONMENT
five  levels  with descriptors

1 Insignificant - Insignificant impact or not detectable.

2 Minor - Minor impact for small population. Potentially harmful to local 
ecosystem with local impacts contained to site. Short-term reversible 
environmental impacts. No detectable change to ecology. Can be readily
managed but nevertheless requires immediate action to minimise impacts. 

3 Moderate  - Minor impact for large population.
Potentially harmful to regional ecosystem with local impacts primarily 
contained on-site. Possible minor impacts on adjacent areas. Medium-term, 
generally reversible environmental impacts. Should the event occur, the 
environmental impacts could be readily contained or mitigated 
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4 Major  - Major impact for small population. Potentially lethal to local 
ecosystem. Predominantly local, but potential for off-site impacts. Medium- to 
long-term environmental impacts. Potentially reversible over a duration of 
several years. Significant impact on ecosystems. Should the event occur, the 
environmental impacts would be difficult to contain or mitigate (e.g. major fish 
kills, widespread death of flora and fauna).Possible cessation of use. High 
level of monitoring required.

5 Catastrophic  - Major impact for large population. Potentially lethal to 
regional ecosystem or threatened species. Widespread, on and off-site 
impacts. Catastrophic harm, should the event occur, the environmental 
impacts would be extremely difficult, if not impossible, to contain or
mitigate (e.g. catastrophic impacts on World Heritage areas, or species, 
populations or ecological communities identified as threatened).
Major failure of system leading to cessation of use.

IMPACTS ON THE ENVIRONMENT
five  levels  with descriptors
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P HA R MA C E UT IC A L S  WIT H  P OS S IB L E  IMPA C T S ?

Analgesics – Ibuprofen – Ketoprofen – Morphine – Paracetamol

Antibiotics – Amoxicillin – Cefaclor – Cephalexin – Metronidazole

Cardiovascular drugs – Atenolol – Beta blockers

Cholesterol-lowering drugs – Gemfibrozil – Simvastatin

Histamine H receptor agonists – Ranitidine

Oral contraceptives – Ethinylestradiol – Levonorgestrel

Sedatives – Temazepam
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IN 2008/2009 US   E PA C OL L E C T E D F IS H AND S UR FAC E  WAT E R  
S AMP L E S   F R OM AB OUT  150 S IT E S  S UR FAC E  WAT E R  S AMP L E S  AND 
ANALY ZE D F OR  54 P HAR MA C E UT IC AL S . 

New Orleans: clofibric acid, 
estrone and naproxen 

Northern New Jersey: caffeine, 
carbamazepine, codeine, 
diphenhydramine and 
sulfathiazole 

San Francisco: 1 (estradiol) 
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F IS H F IL L E T S  ANALY ZE D F OR  MOR E  T HAN 20 P HAR MAC E UT IC AL S  
& 15 P E R S ONAL  C AR E  P R ODUC T S

HT T P : //WWW.NC B I.NL M.NIH.G OV /P MC /AR T IC L E S /P MC 2702425/TAB L E /T 1-E HP -117-703/

Compound Use ≥ MDL in Liver ≥ MDL in Fillet

Fluoxetine Antidepressant yes no

Norfluoxetine Antidepressant yes yes

Sertraline Antidepressant yes yes

Diphenhydramine Antihistamine yes yes

Diltiazem Antihypertensive yes yes

Atenolol Antihypertensive no no

Metoprolol Antihypertensive no no

Propanolol Antihypertensive no no

http://www.durban.gov.za/durban/services/water_and_sanitation/water-quality/beaches/resolveUid/459c7ce3b54c2af6b1bcf4c5fc4449f6�
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Pathogen

Reservoir “Escape”      
from 
Reservoir Transmission

Portal of Entry

T HE  B IOL OG IC A L  A G E NT

Growth characteristics
Stability, spore 
former,
Antibiotic resistance,
Pathogenicity & 
virulence

Contact: direct, indirect, 
droplets
Common vehicle: food, 
water, medication
Airborne: droplet nuclei
Vectors?  

Containers: RUC
Single use
Processing @ facility
TIME-
DEPENDENT 
DECAY

Operational & 
management 
issues
RUC and 
containers

Susceptible host
Incubation period
Non-specific defence
mechanisms – age, sex, 
skin, secretions, cough, 
nutrition, genetic factors, 
personal hygiene, 
behaviour patterns, 
chronic disease

THE 
HOST

BB pathogens & NSI
Cuts, abrasions
Mucous membranes
Aerosolization - TB
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severity infectivity pathogenicity virulence

HIGH Measles > smallpox Smallpox>rabies Rabies>smallpox>
TB > leprosy

INTERMEDIATE Rubella>common 
cold

Rubella> mumps Poliomyelitis > 
measles

LOW TB Poliomyelitis 
>mumps

Measles >chicken 
pox

VERY LOW Leprosy Leprosy Rubella > 
common cold

Adapted from Brachman, P.S., Epidemiology of Nosocomial infections, Lippincott-
Raven 1998.

RANKING OF INFECTION  BY 
INFECTIVITY, PATHOGENICITY AND VIRULENCE 

BUT
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A V E R Y R E A L  R IS K S  OF  DIV E R S E   HA I A ND L A I V IR A L  INF E C T IONS  -
A L IT E R T UR E S T UDY  OF  66 L IT E R AT UR E  C A S E S

……...”currently accepted and practiced risk analysis of accidental viral infections 
based on the conventional dynamics of infection of the etiological is insufficient 
to cope with accidental viral infections in laboratories and to a lesser extent in 
hospitals”………
Aerosols: For arboviruses, 84% LAIs had aerosol as the source; for alphaviruses alone, aerosol 
exposure accounted for 94% of accidental infections. 
Percutaneous: Laboratory arboviral infections - 15 % vs.  41% of hospital infections were 
percutaneous.
Airborne : viruses, 81% of the infections occurred in laboratories, with hantavirus the leading 
causative agent. 
SARS: mucocutaneous mode of infection was involved 
Blood-borne viruses: hospitals 92% vs. 93% LAIs  via percutaneous mode of infection
3 cases of acute hepatitis following hepatitis C virus 1 laboratory case of HIV  through aerosol 
inhalation

Pedrosa & Cadosa – Int J. Inf. Disease (2011) in press corrected proof
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EXPOSURE REDUCTION BY ON-SITE 
& OPERATIONAL  MATTERS

Cooking or processing of produce (e.g. cereal, wine grapes) 5–6 log
Removal of skins from produce before consumption 2 log
Drip irrigation of crops with limited to no ground contact (eg tomatoes, capsicums) 3 log
Drip irrigation of raised crops with no ground contact (eg apples, apricots, grapes) 5 log

Withholding periods — produce (decay rate) 0.5 log/day

Bacteria   Escherichia  coli (indicators) 105–1010         Campylobacter 102–105

Viruses   Enteroviruses 102–106   adenoviruses 101–104          Somatic coliphages (indicators) 
106–109

Protozoa and helminths Cryptosporidium 0–104         Giardia 102–105        Helminth ova 0–104
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L OG  R E DUC T ION OF  MIC R O-OR G ANIS MS
WHAT  DOE S  IT  R E AL LY ME AN?

90 % reduction = 1 log
99 % reduction=  2 logs

99.9 % reduction = 3 logs
99.99 % reduction = 4 logs

99.999 % reduction = 5 logs
99.9999 % reduction = 6 logs

99.99999 % reduction = 7 logs
So in a log 6 reduction: means that of original 

100 000 000 (108 thermotolerant coliforms) will be reduced to 100 (102)

EPA water treatment rules require disinfection and filtration
of  water at the following levels: 

Cryptosporidium: 99% removal/inactivation (as of January 1, 2002) 

Giardia lamblia: 99.9% removal/inactivation 
Viruses: 99.99% removal/inactivation 

HPC: No more than 500 bacterial colonies per milliliter. 



PPT Subject Line | November 7, 2010

Let’s looks at the  limits for drinking  water

“Take the example of commonly used measurements for microbiological 
water quality – what is its relevance and meaning…..

Policy is being made and facilities built with inadequate understanding” ##

Measuring organisms per 100 mL……limit set at 0 for drinking water

1 fecal coliform/ 100ml = 1 ppb = 0.001 ppm = 1 buttwipe per swimming pool = 
0.001 buttwipe per bathtub 

Concentration blindness
Almost all standards are expressed in terms of concentration, not total quantity of 
organisms…….but infectivity is measured as MID of micro-organism

“Engineerspeak”  treatment plants discharge of untreated sewage to the ocean 
during intense rainfall….logic….."the dilution factor is so great."

##  http://www.oasisdesign.net/water/quality/coliform.htm
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.

Escherichia coli (E. coli) and Enterococcus are indicators of faecal 
contamination from humans and other warm blooded animals

< 100                           101-300                  301-2000                   >20000

ushaka
moderate 
Enterococcus

Excellent to 
good – blue 
lagoon

http://www.durban.gov.za/durban/services/water_and_sanitation/water-quality/beaches/resolveUid/459c7ce3b54c2af6b1bcf4c5fc4449f6�
http://www.durban.gov.za/durban/services/water_and_sanitation/water-quality/beaches/resolveUid/5da0ce97d761b86ed3d5613ce621cb02�
http://www.durban.gov.za/durban/services/water_and_sanitation/water-quality/beaches/resolveUid/d084933920a274104442ce3acbaefe7a�
http://www.durban.gov.za/durban/services/water_and_sanitation/water-quality/beaches/resolveUid/76861a7486ce42614e67d55ea3662952�
http://www.durban.gov.za/durban/services/water_and_sanitation/water-quality/beaches/resolveUid/d62b6f49182433e1b4afbc9f6ff1faf0�
http://www.durban.gov.za/durban/services/water_and_sanitation/water-quality/beaches/resolveUid/1e33e847dd848033befaaaff952c6fe4�
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Organism Contact Time Log Reduction

Test method combined BS EN 14348 with BS EN 13704

Clostridium difficile (& spores) 2 minutes >6.29

ATS LABS Test

Norovirus (Feline Calicivirus as surrogate) 5 minutes >6.0

Canine Parvovirus 5 minutes >5.0

Test method combined BS EN 14476

Adenovirus 10 minutes >4.20

Poliovirus 5 minutes >4.60

Test method combined BS EN 14348

Mycobacterium terra 5 minutes >7.31

Test method combined BS EN 13697

Methicillin resistant Staphylococcus aureus &
Pseudomonas aeruginosa 1 minute >5.91

Listeria monocytogenes 1 minute >5.92

Escherichia coli 1 minute >6.04

DECONTAMINATION OF SURFACES

BUT……..
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WHAT  A R E  S A MP L ING  E F F IC IE NC IE S ? ?

B. subtilis from surfaces - Buttner,  M.P. et al., Appl.Environ. Microbiol., 67, p2564-2570, 2001
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WHAT  A R E  S A MP L ING  E F F IC IE NC IE S ? ?

Method
Number of
samples     

tested

% 
B. anthracis

detected
Range 
cfu/cm2

Median 
value 
cfu/cm2

Dry swab 28 4(14) 0.45-232.5 60.9

Wet swab
(Soaked)

67 36(54) 0,78-232.5 15.5

HEPA vacuum 64 51(80) 0.3-81 000 23.1

Wipe swab
(Moistened)

67 58(87) 0.02-232.5++ 5.4

collecting spores of B.  anthracis Sanderson, W.T . et al., Emerging Infectious Diseases, 8, No. 10, 
October 2002
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P R E L IMINA R Y R E S ULT S  
F R OM T HE  F INA L  MMIS  HE A LT H FA C IL IT Y  E VA L UAT ION 

Dr Rose Mulumba
OR Tambo International Hotel

27 October 2009

PEPFAR
DOH
MRC 
MMIS
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INJ E C T ION T R AINING  F OR   HC W
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NSI IN HCW  PRE- AND POST-TRAINING
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Commonest NSI among Providers (n=35):
From patients moving = ca. 50% total; disposal = 9% of NSI

Devices causing NSI  at follow up = ca 50% needle from std disposable
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NAT IONAL  VAL UE S  F OR  NS I IN HANDL E R S
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VALUES FOR TRAINING – WASTE HANDLERS
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ANY  VAC C INAT ION AG AINS T  HE P. B  F OR  WAS T E  HANDL E R S ? ?
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ALL  3 DOSES  AGAINST HEP. B FOR WASTE HANDLERS
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Biological 
Agent

Environment

Host

• Mode of transmission
• Communicability

• Medical Status
• Stress
• Vaccination
• Treatment and prophylaxis

• Management
• Bio-safety and Health 
Care  Professionals

• Personal Protective
Equipment

• Pathogenic or non pathogenic
traits – known and unknown

• Industry Standards

• Acquisition of antibiotic 
resistance

• Facility Design 
•Treatment technology 

• SOPs 
• Quantity and types of HCRW 

• Social and Political Perceptions
• Environmental Concerns

• Training & behaviour
modification

• Perception of Risk

Regulations, guidelines, 
enforcement

Barbara Johnson - Anthology of Biosafety IV - Issues in Public Health – American Biological Safety 
Association  (http://www.absa.org/0100johnson.html)

Take home messages

HCRW generators and service
providers have to remain vigilant

Train-train-train
Risk drive SOPs which drive training

Show me the science…
actual vs perceived risks
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