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ne recent promulgation of tha

Ragulatizns for Hazardous
Biological Agents in Decambar 2001,
brings South Afican health and safety
legislation on hazardous biological
agents (HB&) mare in line with inter-
nafional standards. The lack of specif-
i guidance in relaton to HEA under
the Ccocupational Health and Safaty
Act (OHSA) in the pest has baen
rezpangible for the lack of adequats
preventiva stratagies to pratect the
haakh of workers exposed to thase
agents. This aricla will presant an
approach to manage HBA in the
workplace setiing, taking cognizanca
af international standerds and specific
local considerations in alliminating,

cantraling or minimising exposure to

HEA.

Whal conslitutes a
hazardous biological agent
(HBA)?

& bialagice! agert may be defined
as any micra-organism, call of plart
(wagatable], enimal, human origin, cell
culiure, human endoparasita, includ-
ing thosa thet have been genetically
modified, which may cauza an infac-
ticn, allergy, infliammation, toxic reac-

ticn, malgnency ar otnerwise creaie a |

hazard to hiuman kaal, 54

Major biological agents and
their active constituents

Tha thras main sources of biglogi-
cal agents arge from micrabes, ani-

CATEGORY Examples

Micro-organizms

+ Lower plants
= Higher planis

# Viruses Hepatitis, HIV, Influenza, Bubella, Herpos

* Baciaria Legicnella, Mycobacteria, Lapiospira, Thermophilic
bactaria

* Fungi Azpergillusg, Alternaria

Plants

Lichans, liverewarts, fams
Wood, grain, cotion, coffee, tobacco, spices

&nimals
* Invartsbrates

* Arthropods

bees)
* Verlgbratas

Amaebae, Shizicsoma, Plasmodium, Anisskis,
Spongss, S=e-squirs

Crustaceans, Srachnids [spidera, atorage mites,
ticks], Imaects (cockroachas, waevils, maths,

Figh, Amphilxlans, Reptiles, Birds, Mammals

mal and plant tiszue (Tabla 1) Tha
binlogically active agents of microbial
origin may includa the organism ioeff
(Eq. viruses, bacteria, fungl), toxing
(8g. andatoxing produced by gram
negative bactena, mycoloxing pro-
dueed by fungi), call well constiuents

i such as B{1—3)-glucans producad
| by moulds, ar enzymas produced by
i genetic modification of microargan-

isms.’

Among plant tissue, processed
plart proteing (eg. grain, coffea,
soya), vegalable gums or resing (g.
laiex, guar), toxing, wood compounds
(2g. plicatic acid, tannins, colophary),
protealylic enzymas and arganic dust
from processing have been shown o

i Table L Major categories of biological agents of nalural origin

| be hislegically astive # In the animal

Qroup, exposure o athrapods such
as cruslzceens, arachnids (eg. stor-
age mites) and ingects {Bg. wasvil)
neve Deesn commonly Eszociatad with
adverse health sffects Furthermaore,
invariebrates othar than arthropods
&g, endoparaziies {eg. Shislosoms,
Arizakiz) and proteing present in
urina, hair, dander, feathers, ssliva

!oand feces of varebrala animals are

alsa a comman saunce of infactous

! agents ar pratein allergsns,™”

Biological agents are ubiquitous in
amibient akr, contaminated watar sup-
phas and diseased animals. They
anter the human body by inhalation
(airfbome, droplet spread), ingestion




SECTOR

Examples

Agriculture

Agricultural products

Cultivating, harvesling, Toresiny
Breeding &nd tending =nimals, fishing

Abattoirs, food processing plants
Slorage lacilities: grain siles, obacco
Frocessing animal hair, leathsr, £ilk
Tesdile plants, sawmilly, paper-mills

Anirral Cang

‘ietarinary fzciliizs, pet shops

Blotechnologyresearch lzbs

Froduction of anzymas, micrabiclagy,
znlmal umnitz

Mining

Gold and coal mining

Health care

Fatisnt cars in haspitals, elinics, Aursing
hiomes

Pharmassutizzl

Froduction of drugs. herbs] prodwsts

Sewags 2nd wasts disposal

Wastis remmrélj. traatmanl plants

aganis

Table . Common occupalionsl sefings with exposure fo hezerdous biologicsl

PATHOLOGICAL MECHANISM

Examples of causative agants

Microbial inTeclion
+ |nfectious metsrisl

« Qpporiunist pethogsns
= ECONOsEs

Hapaliis (A/B/C), Leplfosoira,
Mycobactanivm TE
Legicnaia Prewmaphila

g. Artfiracis, C.Psiaci

Allergle reaponae

+ Micro-organisms

= Frotzinaceous meternisl
+ Chamical campounds

Actinom }fcel-:fe %, Aspargiiua
Pollan, dust, animal secnations
Plicatic 2cid, gums, resins

Toxic/inflammatory responee
+ Endotodns [gram neg. bactaria)

+ Mycolozing (fungi) and Bi1—=3)-glucans

Stored grain, hay, cotion, swine
and pouliny condinemsnt wnits
Stared ladder, grain, nuts

Carcinogenls
+ Wood dust

= Mycoloxing (aflatodng

Harcwacd (Beach, oak), Soiteood
Stored nuts

Table I, Major pathologicsl mechenizmes for health afects azsocialad wilh

hazerdous biologics! agsint=s

of through fascaloral rowie, percuta-
necus innoculaticn and by dirsed con-
2ot with plants or animals (gg. Zoono-
ziz).* The exient o which hey
becoma hazardous to human health
will depend on the cooupational can-
tend, tha circumstancas surrounding
expoaure and the heakh stalus of tha
host (worker].

Common occupational
sellings with exposure to
HBA

Although biclogical agants are com-

monky found in most domestic and
workplace environmants, thera are cer-
tein high-risk cocupational satings that

:consttute hazardous expasurs singe

thay result in adversa heath outcomes
(Table [l}. These settings include health

: care and lsbarsiory warkers threat-

anad by human pathogens calsing

- infection and amang agricusural work-

ars who are at fzk from organic dust

¢ bame biological sllergens, touins and

parasitic worrm infestations espacialby

i Inwarm climates. ™" [n Souh Afmica,
i miring actvities which are associatad

with fubarculaws infzction ara an
added high-risk seting.

Health effects associated with
exposure to ITHA
HBA mediata thelr adverse health

i effects throwgh four main pethological
| mechanisms. Thasa includa infection,
- gllergic, toxicinfliammatony and car-

| ginogenlc machanisms (Table Il The
: most common nor-infeciious dis-

| mases affact the lungs and skin, with a
i large proportion of these diseeses ar

| syndromeas baing on a ganaral inflam-
- matory or immune basis (Table V).

- Laws and standards
| soverning HBA in the
- workplace

Athough the traditional emphasis
of health and safety regulations and

- accupational haalth acthities have

bean on microbes causing infection in

- ocoupaiional sattings, tha taxicinflam-
| matony, allergic and carcinogenic
| patential of HBA is bacaming increas-

ingly imgortant,
Zome of the well known regulatory
initiatives include the comprshensiva

: Eurapean diractive Mo, 2000/84/EC
| an the protection of workers from

riskes related to expasure to bialogical
agents at workl"” Other well-cited sian-

: dards inelude tha US O5HA

Regulaiions {Hepaiitis B vaccination,
blaod-borne pathogens, TB) and the
MIOSH criteria documenis far animal

handlers and health care workers

exposed to latax, ==

In the South African contest thers
are vanaus laws that deal with ar have

i a baaring on HEA (Table V).*

| Occupational health and safety

leglslation

The preventive laws dealing with
HB& are primarily the OH3A andto a
cerain extent the MHS3A (Table V).
Under the former law, tha Hazardaus
Chamical Substances Regulations
deals indirecily with substancas dus
o plantivegetabls origin such as
grain, cotton, wood and rubber (pos-
sibly latex), Howevar, it dogs not pro-
vide adadquate and appropriate guide-
fines for evaluating expasure to spacil-
iz allergans causing allergenic and
inflammatary effacts.* Furtharmara,
the exposura standards stipulated for
theze agents are not sufficienty pro-
tective in preventing sensfisation to
these allergans. Of more direct rele-
wanoe is the recently promulgatsd
Regulations for Hazardous Biologics]
Agents (HBA&) which deals speciically
with eliminating, contralling or min-
imiging exposure o HBA™



PATHOLOGICAL MECHANISM

E!EI'HJ:I[EE ol accupalicnal s:..-nﬂmmcs
or disease entities

General constitutionz! aympioms

Inhalation fever (ever, myvakgia, fatigue)

Irifection of any body argendsystem

AllergicToxic inflammatany
Iung raactidns

Infections (including zoonosis) ag. TB,
Brucellaisi=

* Tomic pmaumaonitis

+ Droenle dust toxks syndrame
ifever, myalgiz, headache, respirstony
symptams)

+ Rhinitia, conjuctivitia, urtcaris

= fsthma

+ Azthma-like syndrome
acute Tunclional responss)

» Hypersansifivity pnaumoniti=
[satrinzic =llergic shwealitiz)

* Chronic bronchitis
* Chrenlc absiructive lung disease

Allsrgic/Toxic inflammatony

+ Coniact irrit=nt dermatitis

s reactions * Contact allergic dermatilis
* Protein contzct dermetitia
Cancar Carcinoma (eq. neaophenge lhver, lLng)

Table IV Qccupatianal syncromes or (isease entlifes associaled with harardous

iialegical aganls

Zouth Alrlcan Reguiabions for
Hazardous Biological Agenils

Theze Regulations which becams
erfarcaable on the 27ih December
201, apply to every emplover and
sal-emploved person whers:
» HBA [= delibarately produced,

processed, used, handled, stored or :

iransportad

Incidant or high risk exposurata a
HEA in the following work siualions
[Annesure &)

= food production planis

- whera thers is coniact wih ani-
mals andior praducts of animal
crigin

- haalth care, including isolation
and post morem units

- glirigal, vatarnary and diagnostic
laboratories

- gawega purtfication installztions

= general workplace

The Begulations defina HEA az
"micro-organismes, including those
that hava been genetically madified,
pathogens, c2lls, call cultures and
hurman andaparasitas that have the
poiential to provoke an infection or
towic effects.” (Annaxura B)

Tha HEA Regulations have zpacific
end direct relevance io the following:

al infarmatian, Educatian and Aisk
Aszazsment

! » Bvery amplayer is to pravide infar-
| mation and fraining to employees
on potential risks of HBA and risk
raduchan maasures.

| * Emplovees are to follow safe proce-

i dures for HBA dizpasal end decant-
amination and to report all incidents
of accidental exposurs 1o 8 HEA,
whareupon such incident ghould be
irvestigated by the emplover.

| = A risk asgessmant showld ba done
envary 2 vears and a recard kept
thereof, Biologics! riszks areio be
catagorizad (Grades 1-4) according
1o specified guidelines (Tahle Vi)

I In conducting & risk assessment

i dus conzideration needs o ba ghvan

o

i = Meme af the HBA and its biological

. properties

e Whare HBA might be prasant 2nd
itz phiysical form

i = Maturs of tha work process and
effectivences of existing controlz to
MiniMmiss exposUre

! * Route of exposure (S0mMe routes

ag. raspiratony and skin ara mara
impoartant than athars)

» Dozeflevel and period of exposure

v Palential haalih afiecis (gg. infec-
fion, toxic, allergenic, cancinogenic)

a1 Expostre monioning andlor mec-

ical survelliance

* Regular exposure monitoning is to
be conducted using zensitive and
effactiva procadurss.

* Medical surveillance of emplovees
shauld b2 based on risk assass-
ment or presence of an cocugatian-
al dizeszs direclly related 12 expo-
sura, [nitial fwithin 14 davs) and
periodical health evalustions should
ba done according o a wrillan
medical protacal.
Oocupational health practiicners
zhould submit a protacal eartain-
ing procedures dealing with abrore-
rnal rasulls bo the health and safsty
committes for approval.
Al incidenis resulting in infeciions
or death should be investigated.
« All rizk asgassmeant, aXpasUne Mon-
itoring and meadical suraillancs
records Io ba kept for 40 vaars

i o) Bisk Mahageman! and control

MESEUTRS

: * etz out a hierarchy of control

measures using standard and
tranzmission-bazed precautions
[Annexure O,

Parsonal protective equipment
zhould be approgriate to the route
af TaEnamission eg. respirstars,
impermeable glovas, supply, zalsc-
iion, training, separate storage,
descntarninatian or sledlisation.

i * Testing of engineering control

messures should be conducted
evary 24 months by an appraved
HEA inspeciion authary (retaining
records for at laast 3 vears).
Labeling, packaging, transporting
and storaga in special containars
marked with the biohazard sign
iFigura 1]

J

: Figure 1. SBio-Hazard Sigim




 Wiritten procedures for disposal of
HEA 1o designated site in terms of
tha Erwvironmental Conganation Act
and decontamination or disinfection
of all containess.

» Special control measures are indi-

cated for HBA in calagony 2-4 for;

- healh and veierinary izolation
faciliias, labs, anirmal rooms far
human/animeal maternials to uss
control maasures in Annesure E
(coniginment levels) and
Annesure O [oracautions)

- indusirial processes to use contral

Imeasuras in Annszwrs F (coniain-
ment kevels) and Annexure ©
{pracautions)

The major deficiency of HBA
Regulations ralates to tha vany namoaw
definition of HBA. The prirnary focus
appaars o ba on preventing end
cantrolfing microbial infections since
it excludes the primary allergiz,
irfiammeiony and malignant healh

effects associated with cells of plant
and anirmal angir in its definiton. |
also omits special mention of inci-
dents or exposure imaking work in
egricufture and the processing of
plant products in its zoape of applica-

fion. Mozt of the following major bio-

logical calagoriss (and their species)
suzh &5 fungifmoulds, arthropods,

- vertebrates, vegetablaplant pratains

and invertebrates thersfore do not

U appear in s classifization systam for

biclogical agents [Annexure B). The
lack of emphasis on protain allergans
causing allergic disesses in tha

. absance of micrabial infections may
paint to the need for the develapment
i cedar 0.4 mg/mr) and rat allergens

- (0.7 ug/m) and wood dust (2 mg/m).
i Stipulating legally binding occupa-

| tional exgpasure limits is therefore an
easential strategy in preventing expo-
[ sure to allergens and should ba the

¢ focus of future kacal legislstion,™™

af gpecific ragulations in tha future
that deal adeguately and effactivaly
with allergens of Diological (protein)
arigin.

I mara recant yvears industrial
Fvgizng and analyiical capabilities
have bean refined far evaluatian of

bioasrosols and their protein elar-
gens making surseillance technically
feazible. Clear evidenca is also
emerging in the cumeant literafure for
exposure intensity responge ralation-
ships for occupsional allergens of
plant, animal or microbial orgin, illus-
trating the renewed emphasiz on this
group of aganis. Allergan expasure
levels below determined exposure
limit values hava baen associzled
with & decressad risk of sensitization
and allergic health oulcomas such as
asthma. Some examples include
whaal flour [1-2.4 mg/m?), fungal

¢ alphs-amylase (0,25 ng/m?), natural

rubber latax (0.8 na/md), wastam rad

SCOPE

ACT (and specilic Regulation)

Examples of HBA covered

Qecupaiional
Hazlth and S=fety

1. Qeoupalional Health and Safety &ct (OHSA)
» Hazzrdous Chemicel Substances Regulations
* Regulations for Hazardous Biological Agents

Grain, cotton, wood, rubber {Tlatex)
Micro-organisma, cells pathogens, el cultures
human endaparagiles

2. Food-ralatad {consumer-orisnt=d)

* Foodstufls, Cosmetics & Disinfectants Aot
Absioir Hygisne Act, Heshh Act

* Slandards A:1

2. Min= Healih and Safsty Act (MHSA) TB
Workers 1. Compeansation for Occupstional Injurizs Infaciions
Compensatlon &nd Diseases act (COI04) TB. Brucellz, Anthrax, Q-fever, Bovine TS, Ritt
Valley Fever, (HIV, Hapatitiz)
Lung diteases
Cooupational agthmg, lung lrosis, exdninsic
Allargic alvecliis {organic dust, moulds,
proteingfenzymes, anlmsalsingecis)
Lkin aizosses
Allergic contact dermetitis (dusi, Bguids)
2. Oocupational Diseases in Mines and TS azsoclated with risk wark in mines
Works Act [DDRMWA) and guarries
Other 1. Labouwr Relations Act {LAS) Caals with unfair discrimination in relation

ta dizability

Dezlz with food hygisne and saisty

Deals with medicz! aurveillzance of warkers
in ardor Lo pratact facd safety

3. Environmentzl Consanvation Act

Deals wilth dispasal of bickagical waste

4. Health Act

Deals with compulzory nedification of
infectious disszsea

Table ¥ Major Bowin Afican lawe reiating o hazardows biological aganis




Compensation-related legislation

These include laws dealing with
compensation of occupational dis-
gases in the general workplace
(Compensation for Oocupational
Injuries and Diseases Act - COIDA)
and In the minas (Oocupatianal |
Dizeazes in Mines and Works Act) !
(Table V). In s expanded schedule of |
oooupational diseases (schedule 3)
under SOIDA, all compansable dis-
ezzas, including thase due to HEA
are lizted. Tuberculosis (2zzaciatad
with silica exposure in goldl/ooal
mings and foundrias, emong health
care workers) and occupational asth-
ra {due to grain careals and latex)
are commaonby reported under COIDA
end the voluniery Survzillance of
Decupations] Resgiratory Dizaazes in
Sauth Africa (SORDSA) pro-
grammiz, =" Although HMNAIDS and
Hepatitis are not spacifically listed
under Schadules 3 of COIDA, the
Compensatlion Commissianer is
known to accept liabiliy for these dis-
aages ghould thay shown 12 be acou-
pationally scquired.®

concems of workers exposed to
Ihege foocds. This is confirmed by our

i research inio the sesfood processing
| industry that ravaalad inadsquats sur- |
i weilllance programs and prevantive

: stralegias for workers in the industng®

Principles in the
management of
occupational health risks
and diseases due to HBA

1. Remove from exposure and/or
isolate individual
After discussion with tha patient,

| ths madicel practiionsr should write

a mothvating leftar to have tha parson

| moviad to a job that has no or mini-
¢ mal exposura, ar declars the persan

ternporarily unfit o work in the pres-
ence of acLie infection. The varlocus

options should be discusssd with itha
i suspectad accupalional diseesa to

e Chief Inspecion, Depanment of

warker and due consideration nesds
ta be given ta tha worker's righis

under the LR code of good practisa, |
i should &lso be done on form WCL 22

2. Institute appropriate ireatment

| whare possible

Other ralated legislation

Orthier lagislation having a baaring
an HBA relste 1o the various legisla-
tive requirements for food hygiana
end safaty enforced unevenly by a
miukitude of different governments
deperments (Teble V}.™ These laws
ara gaarad primarily towards fulfilling
consumer needs, while none deal
axplicithy with the cooupsational health

Institute sppropriste treatment of

| infectionfallargy and praventve meas-
i ures such as post-exposure prophiy-

lactic treatmant or vaccination for as

vet unafizcied workers, The treaiment |
of occupational dizeases from HEA 5

no differznt from trestment of these
conditions from non-occupationzl
CAUSES.

. 3. Submit a claim for worker's

compensation

Subrmissian of a claim undar the
COIDA requires First, Progress and
Final Medical reparts (speciic for
occupational dizeases) with support-
ing dacumantstion, Few published
criteria currently axist that oulline tha
basis for the Compensaiion
Commissicner's decizions,='== For
mineworkars with TB, differant proce-
dures nead 1o be followed under

¢ ODMWA far submission to the
¢ Medical Bureau for Occupatianal
Dizaases (MBOD).

4. Motify the case to the Chief
Inspector in the Departmeant of
Labgur and/or the Depariment of
Health

Medizal praciitioners are raguired
by the OHSA 1o noiity all cazes of

Labowr (Fax: 012-309 4352), This

s2e sechian 3 abovs). [ the warker
nas & notifiable disease, the case
should akza be notified to tha
Depariment of Heakh &3 required
under the Haalh Act.

5. Invastigate and treat the
workplace
The diagnosisof an accupational

i dizease in a worker implies that

maasures g the workplace are inade-

guate and poss a polantial haalth risk

CATEGORY | DEFINITION Examples
Group 1 = unlirehy I0 cause human dissass E Coli K10, yeast
Graup 2 - AN causa severs human disssss Legionalls pnaumonias, Leplasnica,
- might ba & hezard to workers Mersserda meningitidis V], Aubsiia,
- unlikely b spread to community influanza A/ (W), Repailis A (), Herpes
- effective prophylexisitrestmeant simplex, Ascanis (&)
Group 3 - can causs severe humen dizeasze Mycobactenunt TE V), Bacillus andfracis
= SRfious hazard o workers W), Shigalla dysenteriza Tipe (T,
- may spread to cammunity Plasmodivm falciparwm, Rabies W),
- gifective prophylazisfireatiment Heparillz 8 (W), Humah Iknihodelicioncy s
Group 4 - causes agvere human disease Congo hasmormiagic rever, Ebola pox
- sarigus hazard to workers
- high rizk of spread o commmunity
- no effactive prophylaxisfrastment

avmbals: A-allergenic, Tioxlc effects, Waccine available
Table V. Rizk group cafegovles according o the Soulh African Regwiations for Hezardouz Biologicsl Aganis, 2007




to co-workers similary exposed. The
incident requires imvastigation and
prompt action, The exposurs 2hould
be evaluatad by an approved inspec-
tion autharify (Al4) for HBA, (Est
abtainable from the Department of
Labour). This evalustion will identify
sources of high-isk axposure and
pravide recommendaiions for cantrok-
[ing the hazards aither through subst-
tution, body substancs isolation,
angineanng controls (e.g. exhaust
ventilation) and/or administrative con-
frals (g.g. univarsal infection coninol
peacautions). Special care should be
takan whan instiluling presventive
measures that one hazard is not
replaced by another hazard (e.g.
using latex containing rubber glaves
in prevanting skin transmizsion of
bload-bome pathogens). Exposure
maonitaring wsing industrial bygiens
surveillance programmes can evalu-

ats tha affectiveness of control meas-
ures in decreasing tha risk of infection |

and/or allergia sansitisation of ather,
ag yel unaffected, workers.
The emplayer should also make

use of the expertiss of an cocupation- |

al medical practitioner in designing
approprigte medical survaillance pro-
gramrmes far tha workiorce as an
adjunct o industrial hygiana avalua-
tion and control measures. Vanous

prick lesling, serum antibodies, targst

argan tests) can ba used o idantify
signs af aarly infaction, inflammation
or allargic sensitization befora over
symptoms and cinical diseasa mani-
fest, Thass tesls can also be used (o
azzass the effectivensss of control
measuras instituted. Finally, educa-
tion and training programmes &rsg
essantial in infaming and educating
wiorkers gbaut tha haalth effects of
hazardous agents they are exposad
10 =0 that they may take tha naces-
sany precautions whan working with
these agents.
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