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The Council of the Australasian College of Tropical Medicine has always

been aware of the need to serve its members more fully and to provide

them with value for money. Thus over the years, the College has worked

for the betterment of Tropical Medicine through its secretariat services

to members and through its regular publication, the ACTM Bulletin. The

Bulletin has been expanded to publish College business, short scientific

reports and other items of interest. To remain in touch with developments

in the field of Tropical Medicine and in recognition of changing needs,

about two years ago, the College established a Faculty of Travel Medicine.

This created an important link between people working in the tropics

and those interested in many aspects of Tropical Medicine but who were

working in a non-tropical setting and in so doing it recognised the

increasing importance of the health needs of travellers to and from tropical

areas.

Earlier this year, Council took the decision to publish a journal, initially

once a year but in time and as finances allowed, perhaps to increase the

numbers of issues each year if the venture proved a success. It is with

great pleasure that we present the first issue of that journal – the

Annals of the ACTM – a journal of tropical and travel medicine.

We are privileged to launch the Annals with two invited reviews: The

first  paper is by Professor Ahmed Latif, Professor of Medicine and Dean

of the Faculty of Medicine at the University of Zimbabwe. He writes with

a depth of knowledge and recognised expertise to give a fascinating

account of the interrelationship between HIV infection and the other

common Sexually Transmitted Infections in southern Africa, together with

a discussion on how this knowledge can be utilised in countries with

limited resources, in dealing with the AIDS epidemic. A second review, by

Dr Tim Inglis from Western Australia, discusses how technological

developments are resulting in a new approach to the investigation of

infections of public health significance.

The President of the ACTM, Assoc. Prof. Peter Leggat and the Editor of

the Annals, Prof. John Goldsmid join in hoping that the Annals will provide

all members with interesting and useful information which will help to

further the role of the College in the advancement of knowledge in the

fields of tropical and travel medicine and help attain the highest standards

of practice in these disciplines. We invite members to submit reviews,

research papers, case studies or research notes for consideration for

inclusion in future issues of the Annals of the ACTM.

Assoc. Prof. P.A. Leggat, President, ACTM.

Prof J.M. Goldsmid, Editor, Annals of the ACTM.

Editorial comment:
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SUMMARY

The highest prevalence rates of human immunodeficiency virus (HIV) infection and sexually transmitted

infections (STIs) in the world are in sub-Saharan Africa. Of the 40 million persons estimated to be living

with HIV infection and AIDS in 2001, 70% live in sub-Saharan Africa. Within sub-Saharan Africa the

highest prevalence rates are found in the southern African countries. In some of these countries HIV

prevalence rates of up to 36% have been recorded. The modes of transmission of both HIV and other

STIs are the same; common modes of transmission in much of the developing world being heterosexual

intercourse and vertical transmission from the infected mother to the foetus and neonate. Unsafe

sexual behaviour and practices and high prevalence rates of STIs have been identified as the main

causes of the spread of the HIV epidemic. A number of biological, economic, social and behavioural

factors are responsible for driving the epidemic in southern Africa.

HIV infection and STIs are closely interrelated and each has an effect on the natural history of the

other. HIV infection affects the natural history and response to therapy of genital herpes infection,

human papilloma virus infection, syphilis, chancroid and possibly pelvic inflammatory disease.

The methods of prevention of both HIV infection and STIs are the same. Primary prevention of both

may be achieved through behaviour change. In addition it has been shown that effective STI management

leads to a reduction in HIV transmission. Therefore an essential component of HIV/AIDS control is

the rapid and effective treatment of the treatable STIs.

INTRODUCTION

The United Nations Joint Programme on AIDS (UNAIDS) estimates that over 40 million adults and

children were living with HIV infection and AIDS by the end of 20011. Over 28 million of these live in

Africa south of the Sahara desert. Sub-Saharan African countries are not uniformly affected by HIV

infection. The prevalence rates of HIV

infection in Senegal are less than 1%, while

in Rwanda and Burundi the prevalence rates

are thought to be around 11%. In Guinea-

Bissau the prevalence of HIV infection is

estimated by UNAIDS to be 2.5% and

interestingly the prevalent virus type in

Guinea-Bissau is HIV Type II. In the rest of

Africa HIV infection is predominantly caused

by HIV Type I 1. The epicentre of the

pandemic, previously thought to be central

and eastern Africa, has shifted to southern

Africa. The highest prevalence rates of HIV

infection are reported in Botswana (36%),
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Lesotho (31%), Swaziland (25%), Zimbabwe (25%) and South Africa (20%) 1. Table 1 summarises the estimated number of cases and the prevalence rates of

HIV in some southern African countries.

The pandemic of HIV infection has had devastating consequences on all sectors of society. Its effects are found not only in infected individuals and their

family members but also on the community. In countries with a high HIV prevalence in Africa the epidemic has adversely affected the health system, the

agriculture, education,  transport, labour and mining sectors, and economic growth and development has slowed down or stopped. In a number African

countries as a result of the pandemic, gains made in life expectancy rates at birth in the years before 1980 have been lost, and it is estimated that life

expectancies in countries affected badly by HIV

infection and AIDS may be less than 40 years 2. Life

expectancy data are shown in Figure 1.

HIV prevalence is thought to be decreasing in some

central African countries. Studies carried out in

Uganda have shown that prevalence of HIV infection

amongst persons between the ages of 19 and 45 years

has fallen from 24% in 1990 to less than 10% in 1999
1.

The transmission of HIV in adults in sub-Saharan

Africa is mainly through heterosexual intercourse 3.

Transmission is enhanced in the presence of other

STIs 4-6. Many of these STIs are highly prevalent in

Africa, and have contributed significantly to the rapid

spread of HIV in the region. The World Health

Organization estimates that annually about 69 million

new episodes of 4 treatable STIs occur each year in

persons aged between 15 and 49 years in Sub-Saharan

Africa 7. The improved control of STIs has therefore

been advocated as a strategy for the control of HIV

transmission 8. Table 2 summarises these data.

Factors driving the HIV epidemic in southern

Africa

A number of social, behavioural and biological factors

have been responsible for the perpetuation of the

epidemic of HIV infection in southern Africa. The

problem has been compounded by the weakening

health-service delivery systems due to the poor

economic climate prevailing in many countries in the

region. These factors are summarised in Panel 1.

Unsafe sexual behaviour and practices contribute to

the transmission of STIs including HIV infection. Risky

sexual behaviour is affected by social, economic, and

cultural factors, and its effects are compounded by

poor access to care and by poor health seeking

behaviour.

Untreated, many STIs may remain asymptomatic for

long periods of time, especially in women, and hence

transmission of infection continues. Frequent sexual

partner change and engaging in multiple concurrent

relationships is a major factor in the transmission of

HIV since such activities lead to infection and persons

who have recently been infected have a high

concentration of virus in secretions and are highly

infectious to others 9. Although condom use is known

to protect against the acquisition and transmission

of STIs there is a general reluctance amongst men to

use them and women are not skilled to negotiate

condom use with their partners. With the

introduction the female condom women have, to

some extent, been empowered to make an informed

choice to protect themselves from infection.

However women who depend on marriage for

economic survival are unable to insist on condom

Table 2 Estimated annual incidence of selected STIs in Sub-Saharan Africa

Panel 1: Factors driving the HIV epidemic in Southern Africa

1. Social and behavioural factors:
Social and behavioural factors implicated in enhancing the transmission of HIV infection:
• Frequent partner change amongst the adult population
• Overlapping sexual partnerships – as opposed to serial monogamous relationships
• Engaging in commercial sex
• Separation of marital partners - moving back and forth between home and distant

workplaces
• Drinking alcohol in public places
• Sex across age groups; older men having sex with young women and girls
• Women’s economic dependence on marriage
• Women’s lack of empowerment in negotiating safe sex
• Poverty
• Unwillingness to use a condom
2. Biological factors:
Biological factors implicated in perpetuating the epidemic:
• High rates of sexually transmitted infections in communities where HIV is prevalent
• Low rates of male circumcision
• Prevalence of more virulent clades of HIV-1, e.g., clade C HIV-1 is more prevalent in

southern Africa



ANNALS OF THE ACTM6

use by their spouses. Studies have shown that with condom use, a substantial reduction in HIV incidence may be achieved 10.

The role of alcohol use in HIV acquisition has been demonstrated in studies carried out in southern Africa. In a cohort study carried out among HIV

negative factory workers in Zimbabwe it was demonstrated that the drinking of alcohol in public places was an independent risk factor for HIV acquisition
11.

The role of the intact foreskin in men in the acquisition of HIV infection and other STIs has been suggested 12,13. Studies carried out in two African cities

with very high HIV prevalence (Kisumu, Kenya and Ndola, Zambia) and two with much lower prevalence (Cotonou, Benin and Yaoundé, Cameroon) have

provided evidence that differences in HIV prevalence between the cities could not be accounted for by variation in sexual behaviour alone, since Yaoundé

had the highest rate of partner change. Differences in biological cofactors such as male circumcision and ulcerative STIs, which affect the per-contact

probability of HIV transmission, seemed more important than behaviour in driving the epidemic 14,15.

STIs are thought to enhance HIV transmission by increasing the infectiousness of HIV positive individuals and the susceptibility of HIV negative individuals

by breaching mucosal integrity as a result of ulceration or inflammation, and by recruiting HIV infected or susceptible target cells to the genital tract.

Evidence for STI cofactor effects comes from observational studies showing strong associations between HIV and STIs even after adjustment for

confounding by risky sexual behaviour 16-18 and from biological studies of genital secretions from STI patients showing increased shedding of HIV that

decreases after treatment 19-21. The data suggest that ulcerative STDs, such as chancroid, syphilis, and herpes, have a stronger effect than non-ulcerative

STDs, presumably because of greater disruption of the genital mucosa.

Burden of STIs

Table 2 shows WHO estimates of the annual incidence of curable STIs in sub-Saharan Africa. These estimates are based on extrapolation of prevalence data

from various sources and may not reflect the true picture. STI rates are clearly high in many countries in Africa and are common reasons for adult

outpatient attendances. The most reliable data are derived from antenatal clinics in which women are screened for syphilis. Reported rates of active

syphilis range from 2·5% in Burkina Faso to 17·4% in Cameroon 22,23.

Prevalence of HIV infection and STIs in Zimbabwe

Since the first cases of AIDS were recognised in 1983 24 there has been a massive exponential increase in the number of reported cases in Zimbabwe.

Prevalence of HIV infection in the country has been monitored mainly through the periodic sentinel surveys carried out amongst antenatal clinic attendees
25. In addition a number of studies have been

carried out amongst targeted groups considered

to be at high risk for infection 26-28.

Figure 2 demonstrates the change in trend in HIV

prevalence amongst pregnant women tested in

the cities of Harare and Bulawayo, and in Midlands

and Matabeleland North provinces. It may be

noted that in some parts of the country the HIV

prevalence rates amongst pregnant women have

more than doubled over a period of ten years.

Persons seeking care for STIs including vaginal

discharge demonstrate higher HIV-seropositivity

rates than women attending for antenatal care.

In a study carried out in Harare in 1995 29, it was

demonstrated that over 50% of women seeking

care for vaginal discharge and over 70% of men

seeking care for an STI were HIV positive. Figure

3 summarises these findings. It was noted that

the prevalence of syphilis was much lower than

that of HIV infection in these groups.

Age-specific prevalence of selected STIs in

symptomatic and asymptomatic women in

Zimbabwe

In a study carried out in Harare 29 the age-specific

prevalence of syphilis, gonorrhoea, chlamydial

infection, genital warts and trichomoniasis was

determined in a group of asymptomatic antenatal

clinic attendees and a group of women seeking

care for vaginal discharge. Amongst 1189 pregnant

women aged between 15 and 45 years evidence

for syphilis was found in 4%, gonococcal infection

in 1.7%, chlamydial infection in 4.3%,

trichomoniasis in 10.7% and genital warts in 3.3%.

The prevalence of HIV infection in the cohort of

pregnant women studied was 38.3%.
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Amongst the 467 non-pregnant women aged between 15 and 52 years with vaginal discharge, evidence for syphilis was found in 3.3%, gonococcal infection

in 9.6%, chlamydial infection in 7.9%, trichomoniasis in 19.1% and genital warts in 10.1%. The prevalence of HIV infection in non-pregnant women seeking

care for vaginal discharge was 53.6%.

Other than HIV infection, the commonest STI found in both pregnant and non-pregnant women was trichomoniasis (10.7% of pregnant women and 19.1%

of non-pregnant women).

In the group of women studied the prevalence of any of these STIs was highest amongst those aged less than 18 years being 30.4% amongst pregnant women

and 75% amongst non-pregnant women with vaginal discharge. Figures 4 and 5 summarise these data. The study also showed that HIV infection was

commonest among women aged between 25 and 29 years. However HIV infection was also found in young women aged less than 20 years as well.

In another study carried out in 1998 among 1634

family clinic attenders in the two major cities in

Zimbabwe, the prevalence of candidiasis was

found to be 17.3%, the prevalence of bacterial

vaginosis was 9%, trichomoniasis 4.1%, chlamydial

cervicitis 2.9% and gonorrhoea 1.8%. The low

prevalence of cervical gonococcal and chlamydial

infection confirmed the low prevalence of these

infections in antenatal carried attenders found in

1995 29.

In a study carried out among 497 men attending

for STI care in Zimbabwe 30, 244 (49.1%)

presented with the syndrome of urethral

discharge, 179 (36%) had the syndrome of genital

ulcer disease, while 35 (7%) had both syndromes.

Neisseria gonorrhoeae was isolated from 61% of

men with urethral discharge. Chlamydia

trachomatis was identified in 33 (22.1%) of men

with urethral discharge. Mixed gonococcal and

chlamydial infection occurred in 15.4% of men

with urethral discharge. 10.7% of men had syphilis

while HIV infection was found in 73.9%. Risk

factors associated with HIV seropositivity

included a past history of STI (p=0.001), and,

drinking of alcohol (p=0.008).

STD control for HIV-1 prevention

HIV control measures include improved STI

management, aiming at reducing the prevalence

of STIs and hence the probability of HIV

transmission. In an earl ier study of HIV

concordant and discordant couples carried out

in Zimbabwe, it was demonstrated that HIV

concordance between spouse pairs was

associated with a history of genital ulcer disease

in the male partner 5.  Studies have also

demonstrated non-ulcerative STIs also facilitate

the transmission of HIV 16. The effect of STI

control on HIV incidence is difficult to assess. Three trials have been conducted in East Africa in order to address this question:

1. In Mwanza, Tanzania, a study demonstrated that improved STI treatment services reduced HIV incidence in the general population

by about 40% 31. The incidence of new cases of active syphilis also fell sharply 32. The syndromic management approach was used in treating

symptomatic persons with STIs in the study.

2. In Rakai, Uganda, the effect of mass treatment of the population for common bacterial STIs was measured on rates of HIV infection.

Disappointingly, although reductions were seen in some STIs, there was no significant effect on HIV incidence 33.

3. A third trial was carried out in Masaka, Uganda. In this study the effect of a community-based behavioural intervention with or without the

provision of improved STI care through the syndromic management approach was assessed. Despite reductions in STIs and changes in

reported behaviour, neither the behavioural nor the STD treatment intervention had a significant effect on HIV-1 incidence 34.

A number of reasons have been postulated for the contrasting findings 35,36:

1. The interventions in the three studies were different; in Mwanza the intervention was mainly the rapid treatment of symptomatic STIs

through the syndromic management approach while in Rakai the intervention was periodic mass treatment and in Masaka the intervention

focused not only on syndromic management of symptomatic STIs but also on promoting behaviour change.
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2. The epidemic of HIV infection in Uganda had already showed signs of being generalised rather than concentrated in high-risk groups,

with new infections occurring between stable partners who are repeatedly exposed to HIV because of the high prevalence of infection in

the general population.

3. At the time of the trials there was much less risky behaviour in Uganda than in Tanzania.

4. Repeated periodic mass treatment was not given frequently enough to have an effect on reducing STI prevalence in the community.

5. Information and education of the general public led to less risk-taking sexual behaviour and hence the low prevalence of STIs.

These findings have important implications for HIV and STI control programmes. The importance of early effective treatment of STIs has a beneficial effect

on HIV control. Wherever STI prevalence rates are high the implementation of improved STI management is an important component of HIV control.

Finally, the approach to STI and HIV control needs to be multi-pronged, and should address both biomedical and socio-behavioural variables.

A number of interventions have been shown to work in controlling STIs and the spread of HIV infection in different parts of the world 8. For control

programmes to be effective some or all of the interventions should be implemented. Interventions found to be effective include:

§ Mass media campaigns § Public sector condom promotion and distribution

§ Condom social marketing § Voluntary counselling and testing programmes

§ Prevention of mother-to-child transmission § School-based programmes

§ Programmes for out-of-school youth § Workplace programmes

§ Treatment of sexually transmitted infections; § Peer counselling for sex workers

§ Outreach to men who have sex with men § Harm reduction programmes for injecting drug users

Since HIV infection is an STI and since its transmission is facilitated by other STIs interventions should be developed to control STIs. Some of these activities

are shown in Panel 2.

HIV INFECTION AND THE NATURAL HISTORY OF STIs

HIV infection, by altering the host’s immune response, may alter the natural history of other STIs 6. Possible effects of HIV infection on STIs include: altered

clinical features of other STIs, alteration in the accuracy of diagnostic tests, and an alteration in the response to treatment 37. The frequency of occurrence

of HIV effects on STIs is not clear. Also what is not clear is whether the effects are due to HIV itself or are due to the immune suppressed state that is

associated with HIV infection. The HIV related effects on STIs have been reported in persons with syphilis, chancroid, herpes simplex virus infection, and

human papilloma virus infection. These infections are discussed individually below.

1. Syphilis

HIV infected persons who become infected with Treponema pallidum were more likely to present with secondary syphilis, and that HIV infected subjects

with secondary syphilis were more likely to have persistence of the primary chancre 38. Neurological manifestations of syphilis have been reported to

occur more frequently in patients co-infected with HIV 39. Usually the neurological manifestations of syphilis in HIV infected patients are those that are

usually associated with early syphilis, i.e., asymptomatic neurosyphilis, syphilitic meningitis, meningovascular syphilis and ocular manifestations. Involvement

of the central nervous system, as evidenced by changes in the cerebrospinal fluid, occurs early in the course of syphilis in both HIV-infected and non-HIV-

infected individuals. It has been reported that HIV infection may modify an individual’s serologic response to infection with T. pallidum. Studies have reported

that in persons with HIV infection false positive reactions to the non-specific tests for syphilis may occur and also more persistent and higher rapid plasma

reagin (RPR) titres may occur. In addition, in persons with syphilis and more advanced HIV infection, false negative reactions in the specific tests for syphilis

have been reported 40-43.

2. Chancroid

Studies have shown that HIV infection diminishes the response to treatment of chancroid, particularly when single dose treatment regimens are used 44.

Other studies have shown that the clinical features of chancroid differ in immunosuppressed persons, in such persons chancroid may present with multiple

genital ulcers and are less likely to have inguinal bubo formation 45. Genital ulcers caused by Haemophilus ducreyi may be quite persistent in persons

immunosuppressed with HIV infection. A diagnostic dilemma that clinicians in Africa often face is that in persons with HIV infection and immune

suppression it is often extremely difficult to differentiate clinically between the persistent genital ulcers of chancroid and those caused by herpes simplex

virus particularly in the absence of a bubo.

Panel 2: STI control for HIV prevention

� Primary prevention
STIs and HIV share common modes of transmission and hence the primary prevention activities for both are the same. Primary prevention activities should promote
public information and education, safer sexual behaviour, safer sexual practices including abstaining from sex, having sex with only one lifelong mutually faithful partner
delaying sexual debut, reducing frequent partner change, avoiding sex across large age gaps, using condoms

� Rapid and effective treatment for treatable STIs
Strategies for the rapid and effective treatment of STIs should be implemented and should include improved access to high quality care, providing STI care through the
syndromic case management approach, promoting good health seeking behaviour

� Case finding
Partner notification and treatment, detecting infections, among attenders of reproductive health centres, detecting STIs in groups at high risk for infection

� Targeted interventions
Developing interventions to detect and treat STIs in groups engaged in high-risk behaviour, e.g., youth in- and out-of-school, sex workers, long-distance truckers

� Voluntary counselling and testing for HIV
Promoting voluntary testing for HIV in groups at risk for STIs and HIV infection, promoting self assessment of risk
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3. Genital herpes infection

In persons with HIV infection recurrences of genital herpes simplex virus infection have been reported to occur more frequently and tend to be more

severe and persistent 46,47. Persistent primary lesions of genital herpes simplex virus occur and the frequency of recurrences increases as the cell mediated

immunity declines.

In Africa, HIV and herpes simplex virus type-2 (HSV2) have a synergistic relationship. HSV2 infection is widespread, with seroprevalence rising to 70–80%

by age 30 years in some parts of eastern and southern Africa 15,48,49. HSV2 prevalence rates seem to be somewhat lower in West Africa, where HIV-1 spread

is also less extensive 15. The reasons for geographical variation in HSV2 prevalence are unclear, although male circumcision may be protective against HSV2

as well as HIV-1 infection, which might provide part of the explanation 12.

HIV transmission is enhanced by HSV2 infection and by other genital ulcerative conditions. In a meta-analysis of data from longitudinal studies, HIV risk was

doubled in HSV2-seropositive individuals 50, and a strong association between HIV and HSV2 was found in a study of men in Zimbabwe 51.

4. Human papilloma virus infection

HIV infection alters the clinical presentation of genital human papilloma virus infection. Genital warts tend to be larger, are more extensive and more

persistent, and recur more frequently after treatment in persons with HIV infection when compared to non-HIV-infected individuals. Genital warts in

persons with HIV infection may be multifocal and the transition of warts to neoplasia has been reported. An increased prevalence of anal and cervical

cancer has been reported in homosexual men and in heterosexual women 52-54. Studies have shown that the rate of detection of human papilloma virus

DNA is greater in persons with HIV infection and that multiple serotypes of the virus (Types 16 and 18) may be identified 55.

5. Other STIs

There are no published reports describing the effect of HIV infection on gonococcal, chlamydial and Trichomonas infection. However, it has been reported

that gonococcal pelvic inflammatory disease occurs more commonly in HIV infected women when compared non-HIV-infected controls 56. Candidial

balanoposthitis and vulvovaginitis occur extremely commonly in immunosuppressed persons. The response to therapy of candidiasis with the standard

topical or systemic therapy seems not to be adversely affected by HIV infection, though recurrences of thrush following successful initial therapy occur

commonly.

Sexually transmitted infections and the natural history of HIV infection

Theoretically, STIs may affect the progression of HIV infection by inducing immunosuppression themselves, e.g., as happens during the course of early

syphilis and in infection with the herpes simplex virus, or by chronic immune stimulation and even by direct viral interaction 40,57. Studies have shown that

in homosexual men, rectal gonorrhoea and cytomegalovirus infection are associated with faster development of AIDS 58.

There is laboratory evidence that HIV is activated by some regulatory genes of several DNA viruses including the herpes simplex virus, cytomegalovirus,

Epstein Barr virus, the human herpes virus type 6, the hepatitis B virus and the papova virus 59. Though studies are lacking there is a possibility that infection

with other viruses may trigger HIV replication and further immune suppression.

Factors associated with STI and HIV acquisition

A case control study carried out among blood donors during the early period of the epidemic in Zimbabwe 60 identified a number of risk factors associated

with HIV seropositivity including, multiple sexual partners, engaging in commercial sex, being in the habit of taking alcohol, having had STIs in the past and

being married but living away from the spouse. In a cohort of HIV negative male factory workers in Zimbabwe, HIV seroconversion was associated with

similar risk factors 11. The role of STIs in the transmission and acquisition of HIV has also been demonstrated in the region 5, 16-18.

In a study among women in Zimbabwe 29 factors associated with HIV infection include having a partner who is HIV positive, having had STIs in the past and

interestingly it was found that the absence of intravaginal lactobacilli was strongly associated with being HIV positive (p<0.0001; CI: -0.98 to –0.51 among

1189 pregnant women studied; and p<0.0001; CI: -1.4 to –0.6 among non-pregnant women with vaginal discharge). Lactobacilli form part of the normal

vaginal flora and by their production of organic acids, and in some species hydrogen peroxide, form a natural chemical barrier against vaginal infections 61.

It is postulated that the use of herbal and chemical substances intravaginally to produce dryness and tightness of the vagina for the purpose of sexual

gratification of partners results in alteration of vaginal flora 29. This practice is commonly encountered in many countries in the southern African region.

The syndromic management of STIs

A large number of bacterial, viral, fungal and protozoal infections may be transmitted from person to person during sexual intercourse and result in STIs.

In order to make a specific aetiologic diagnosis of STI, laboratory facilities are needed.

Syndromic management is one approach of treating STIs that is based on symptoms and signs rather than laboratory tests and can be undertaken by different

cadres of health professionals. In resource-constrained settings laboratory services are not available at health facilities where most care-seekers attend.

Most pathogens that cause STIs produce a limited range of easily recognizable symptoms and signs. These symptoms and signs may be identified after taking

a history and examining a patient and recognising the pattern of symptoms and signs as a syndrome. The STI-associated syndromes and their causes are

shown in Panel 3. The common sexually transmissible pathogens present in symptomatic patients as a small number of syndromes. In the syndromic

management approach care providers are encouraged to take a history from patients and then to examine them and a make a diagnosis of the STI syndrome.

Once a diagnosis is made the patient is treated for all the common pathogens that cause the syndrome 62. However the syndromic approach is only practical

when symptoms and/or signs are present. In persons with STIs, who do not have symptoms or signs, the diagnosis can only be made by carrying out

laboratory tests. Women with STIs, particularly gonococcal and chlamydial cervical infection, may have no symptoms, and may remain undiagnosed until

complications occur or until a sexual partner becomes infected.
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Once a syndromic diagnosis is made then patients are treated for the common causes of the syndrome (see Panel 3). It is necessary therefore to treat for

more than one infection though the patient may have a single infection. The over-treatment associated with this approach has been found to acceptable and

cost-effective. It is important that prior to developing standard treatment guidelines some studies are carried out to determine the common causes of STI

syndromes locally and to determine the antimicrobial susceptibility pattern of STI pathogens.

Management of vaginal discharge syndrome

Most STI syndromes may be managed effectively and appropriately using the syndromic management approach. However, the syndromic management of

vaginal discharge syndrome poses special problems:

§ vaginal discharge is a common symptom in women and may physiological;

§ it may indicate vaginitis or cervicitis;

§ cervicitis is usually caused by STI pathogens such as N. gonorrhoeae or C. trachomatis, and both these infections may lead to serious complications such

as pelvic inflammatory disease;

§ vaginitis is by far the commonest cause of non-physiological vaginal discharge;

§ vaginal discharge may be caused by a larger range of pathogens

To treat vaginal discharge for both cervicitis as well as vaginitis requires that the patient receives treatment for 5 infections though she may only have a

single infection. To treat all women with vaginal discharge for vaginitis initially, since that is the commoner cause, may lead to the delayed treatment of

cervicitis with the possibility that serious complications may ensue. Conversely, if all women are treated for cervicitis initially, then the patient may not be

relieved of her symptoms as she probably has vaginitis which is the commoner condition. It is therefore advisable to carry out an assessment of risk for

cervicitis in all women who attend with vaginal discharge. The World Health Organization (WHO) advises that all women presenting with vaginal discharge

should have an assessment for risk of cervicitis performed 63. The risk assessment is based on demographic and behavioural characteristics and is applicable

only in women who present with symptoms and signs of vaginal discharge. WHO advises that women with vaginal discharge should be considered risk

assessment positive if:

§ The partner has STI

Or if any two of the following are found:

§ Patient is less than 21 years of age

§ The patient is an unmarried woman

§ The patient admits to having had sex with a new partner in the last 3 months

§ The patient admits to having had sex with more than one partner in the last 3 months.

WHO also advises that these risk factors may not be universally applicable and that wherever possible studies should be carried out locally to determine

risk factors. The sensitivity and the specificity for the detection and treatment of cervicitis using this approach are quite low. Therefore WHO advises that

all women with a vaginal discharge who have a positive risk assessment of cervicitis should be given treatment for gonococcal and chlamydial infection and

if the discharge is suggestive of candidiasis clinically, then treatment for vaginal candidiasis should also be given. If the discharge is suggestive of trichomoniasis

or bacterial vaginosis then appropriate treatment should be provided.

 Risk factors for cervicitis in women with vaginal discharge have been identified in a number of African countries and vary considerably from place to place.

In Zimbabwe we were able to demonstrate that in women with vaginal discharge the following risk factors were associated with cervical gonococcal and/

or chlamydial infection 29:

Panel 3: STI-associated syndromes and their causes
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§ The patient uses of intravaginal drying agents (p=0.04),

§ The patient has had sex with more than 1 partner in the last 3 months (p=0.02),

§ The patient has had sex with a new partner in the last 3 months (p=0.003),

§ The patient states that her partner has an STI (p=0.01),

§ The patient states that her partner is currently using a condom with the subject (p=0.03)

In this study the age, and marital status of the patient were not identified as risk factors. The fact that current use of condoms being identified as a positive

risk factor for cervicitis is interesting and further investigations revealed that men often commence using condoms after realizing that they may have

become infected through casual sex.

Finally in the syndromic management approach, comprehensive care is provided and the opportunity is taken to educate and counsel the patient on the

risks of STIs and the association between STIs and HIV infection, the patient is counselled on risk reduction after discussing his/her risk taking behaviour

and reasons for risk taking, the patient is advised on ways of preventing becoming infected, the patient is taught how to use a condom and is given a supply

of condoms, and the patient is encouraged to arrange for his/her partner to be treated.

Management of genital ulcer syndrome

Genital ulcers may be caused by a number of sexually transmissible and non-sexually transmissible conditions. The common STI-related causes include,

herpes simplex virus, T. pallidum, H. ducreyi, Chlamydia trachomatis (Types L1, L2 and L3), and C. granulomatis. As in the case of vaginal discharge, it would be

inappropriate to treat for all the causes of in every patient. Herpes simplex virus infection is an incurable lifelong infection. Since the advent of HIV infection

in Africa genital herpes simplex virus infection is probably the commonest cause of genital ulcerations 32,48,49. The recommendations for the syndromic

management of genital ulcers do not include treatment for herpes simplex virus; most countries in southern Africa recommend treatment for syphilis and

for chancroid, LGV or granuloma inguinale (Donovanosis) depending on prevalence. WHO advises that in areas of high prevalence of genital herpes

simplex virus infections (more than 10% of genital ulcers being caused by herpes simplex virus), the inclusion of acyclovir or a similar anti-herpes simplex

virus agent in the syndromic management of genital ulcers may be considered 63.

The changing prevalence of STIs in Zimbabwe

A system of universal reporting of STI episodes according to syndromes is followed in Zimbabwe. However reporting is often incomplete and does not

occur from the very large and well-utilized private sector. Countrywide it has been noted that there has been a slight decrease in the number of STI

syndromes managed at public sector based health facilities. In 1994 7.4% of all outpatient attendances in the country were for STIs; in 1998 this figure

dropped to 5.6% 64.

Within the City of Harare a dramatic decline in STI episodes has been reported 65. Primary care clinics run by the Health Services Department of the City

of Harare are obliged to report all episodes of all illnesses treated and STIs are reported syndromically. Figure 6 shows the annual episodes of STIs

reported from Harare Health Services Department clinics from 1989 to 2001.

The decrease in the annual reported episodes of STIs in

Harare may be explained in a number of different ways:

§ The decline may be the result of a true decrease in

STI incidence,

§ It may be the result of a change in health seeking

behaviour, or

§ It may be the result of under-reporting

Under-reporting is an unlikely explanation for this pattern

as reporting from Harare Health Services Department

clinics is most complete and has the best coverage in the

country. There may well have been a change in health

seeking behaviour with more persons seeking care in the

private sector. However, in a survey carried out in 1999 66,

it was shown that health facilities in the private and industrial

sector also reported a decline in the numbers of patients

attending for STI care. A true reduction in the incidence of

STIs in Harare is likely, and possible reasons for this include:

§ High level of knowledge and awareness of the nature and transmission of STIs and HIV infection in the country achieved through incorporation of

health education programmes within school curricula, public health education and targeted education programmes for groups considered to be at

greater risk for infection. In addition

§ Widespread promotion and distribution of condoms

§ Nationwide promotion of good health seeking behaviour

§ Incorporation of high quality care for STIs within primary health care and reproductive health care services through the syndromic management

approach making STI care accessible and acceptable

§ Change in the sexual behaviour of the public as a result of the awareness of the high mortality rates among young people
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The current STI care and prevention activities are fully integrated within primary health care and reproductive health care programmes throughout the

country 66. This has led to STI care being more accessible and less stigmatising, and as a result more acceptable. Through the syndromic STI management

approach persons with STIs are treated effectively at the first point of contact with a health facility. This results in persons with STIs being rendered non-

infectious quickly and being less likely to developing complications.

The syndromic management approach for the management of STIs has also contributed to the decrease in the prevalence of STIs in the country. In the

syndromic approach to the management

of genital ulcers symptomatic persons

receive treatment for syphil is and

chancroid. The treatment for syphilis

comprises of an intramuscular dose of

benzathine penicillin for persons not

allergic to penicillin. This has been a

nationwide practice for almost 20 years

now 67, and one of the effects of this

approach has been the reduction in the

prevalence of syphilis. This reduction is

evidenced amongst pregnant women

attending for antenatal care in the two

major cities in the country. In Harare

syphilis prevalence rates fell from 5.1%

in 1988 to 1.1% in 1999, while in Bulawayo

the rates fell from 10.3% in 1988 to 5.8%

in 1999.

Periodic surveys of HIV prevalence

among antenatal clinic attenders have

shown HIV seropositivity of around 35% in 2000. This rate is similar to the rate of 32% found in 1995. However when HIV prevalence rates are examined

according to age groups it is noted that whereas in 1995 the highest HIV prevalence rates were in the 20 to 24 year olds, in 2000 the highest rates were

found in the 30 to 34 year olds (Figure 7). Also it is noted that HIV prevalence in the age groups 15 to 19 years and 20 to 24 years was lower in 2000 than

it was in 1995.

The differences observed in the younger age groups are encouraging and may be indicative of the reduction in incidence of HIV infection in the country.

CONCLUSION

The highest prevalence rates of HIV infection in the world are found in southern Africa. Most countries, already suffering from the effects of economic

recession, have to contend with the high morbidity and mortality attributed to the pandemic. The effects of the epidemic are seen at the individual,

community and the national levels and all sectors of society are affected. The high costs of drugs have precluded the large-scale use of antiretroviral therapy

which forms the standard of care in the developed world. With the pandemic of HIV infection the burden of disease has increased to such levels that in

many countries health services have become overwhelmed. The high STI prevalence rates in many countries in southern Africa have been partly responsible

for the rapid spread of HIV infection. HIV infection and other STIs are closely linked and there is evidence that with effective control of STIs, HIV incidence

may be reduced. The delivery of high quality STI care may be made accessible and acceptable by integrated services within primary health care and

reproductive health care facilities. Effective STI care may be provided through the syndromic case management approach. Some countries in east and central

Africa have demonstrated a slow but measurable decline in HIV prevalence possibly through behaviour change, effective STI service provision and condom

promotion and use. In countries with high STI prevalence rates, improved STI treatment remains an important component of HIV control programmes.
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REAL-TIME MOLECULAR

EPIDEMIOLOGY

Timothy J J Inglis

SUMMARY

Molecular epidemiology is a collection of laboratory methods that are being used with increasing frequency to support

infection control, communicable disease control and environmental health investigations.  The methods used rely on the

analysis of microbial nucleic acids and usually attempt to demonstrate the existence of a cluster of microbial isolates from

distinct cases that are indistinguishable or closely related.  Recognition of a group of indistinguishable isolates against a

background of unrelated isolates can advance an epidemiological investigation by helping to define incidental sporadic

infections caused by the same pathogen from the case cluster. Recent development in molecular typing methods have

shortened the time taken to process microbial isolates to the point of an interpretable result.  The automated version of

ribotyping is now sufficiently fast to generate genetic typing data while the outbreak investigation is still under way.

Experiences with melioidosis and listeriosis outbreak analysis are compared, indicating that rapid, real-time genetic typing

can have a significant effect on the course of the outbreak. A collaborative network of typing laboratories is the most

effective way to build up the requisite skills and to support public health authorities in less advantaged communities.

What is molecular epidemiology?

‘Molecular epidemiology’ is a term that has come to describe a critical contribution the microbiology laboratory can make

to public health. Molecular epidemiology differs from the time- place- person analysis that forms an essential component

of conventional descriptive epidemiology, though in some respects it may be complementary to a conventional analysis.

The basis of molecular epidemiology is the use of molecular taxonomic markers to identify potential epidemiological

connections between clinical cases of a given infection by the comparison of microbial isolates. Molecular epidemiology

therefore presents a box of tools for developing and refining inferences about the source and propagation of an

outbreak. Though these tools might be powerful in the right hands, they are not cheap or easy to use. Nor are they a

substitute for a good working hypothesis, a proof of source, or incontrovertible evidence of so-called ‘clonality’.

Determinative bacteriology

The processes that comprise molecular epidemiology are a continuation of the methods used to attribute a given genus

and species name to a specific clinical isolate.  If we stay with clinical bacteriology, the dilemma facing the diagnostic

laboratory can be understood in terms of how far we should go to attribute a specific bacterial name.  Sometimes the

genus name is all that may be required e.g. Staphylococcus or Pseudomonas.  But usually the identification process gains a

momentum of its own and the species name is added e.g. Staphylococcus aureus or Pseudomonas aeruginosa.  Identification

past this stage is rarely undertaken for purely diagnostic purposes, unless a specific serotype or other subtype of the

species is more pathogenic.  However, the determination of a subtype, especially by molecular methods, can be extraordinarily

useful to distinguish a cluster belonging to the same subtype.  Molecular methods that analyse bacterial DNA are regarded

as more reliable than non-molecular methods that assess potentially variable phenotypic features. Nevertheless, there are

some phenotypic methods that are sufficiently stable to be useful for subtyping (e.g. sero- and phage typing of salmonellae).

The further the laboratory goes towards a detailed description of a given bacterial isolate, the more is known about its

taxonomic relationship to other closely related bacteria.  Laboratories equipped to perform this level of what is known

as determinative bacteriology employ more highly discriminating methods with greater taxonomic depth, but will do so

sparingly.

Speed

The speed of a given molecular epidemiological method is analogous to laboratory turnaround time, though the time taken

to complete a given process may run on a more elastic time scale. Speed has been a neglected aspect of molecular

epidemiology until recently when rapid, automated methods became available. As in the case of a diagnostic test, the time

to completion of a molecular epidemiological analysis has a direct bearing on whether or not the results will affect an

outbreak investigation in time to affect decisions about control measures.  Advocates of more labour-intensive methods

must address issues such as how quickly their chosen method(s) can influence decisions on how to investigate an outbreak,

generate a hypothesis, or introduce disease control and environmental health measures.

The ideal typing method

Much of the drive to develop molecular epidemiology has come from clinical microbiology research groups that have had

access to well-staffed research laboratories and have been able to fine tune a given method for months or even years.  In

some cases completion of a molecular epidemiological analysis has taken so long that it can have little relevance to disease

management and control decisions1.  Nevertheless, a short list of comparative performance features has been advanced
2. This includes typability, discrimination, epidemiological concordance and reproducibility. Service providers would add to

this short list, speed, cost, data storage and transfer.

WA melioidosis outbreak

The cause of the small cluster of acute melioidosis cases that occurred in WA late in the 1997dry season was not

immediately apparent. Preliminary environmental studies highlighted the possible role of the potable water supply3. An
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Listeria monocytogenes analysis

by pulsed-field gel electrophoretic

(left) and automated ribotyping

(right).  The two centre lanes are

indistinguishable L. monocytogenes

isolates, and the two outer lanes are

the molecular size markers. On the

automated EcoR1 ribotype

comparison, three closely related

isolates are indicated.

isolate of the causal pathogen, Burkholderia pseudomallei, from a domestic water outlet was indistinguishable from

the outbreak strain by pulsed-field gel electrophoresis (PFGE) analysis. This form of molecular typing had to be

performed outside WA, until the skills had been acquired here. The delays caused by transfer of B. pseudomallei

isolates interstate contributed to the slow rate of progress with the investigation.  The upstream source of

contamination in a water treatment plant was only discovered around a year later when further environmental

isolates had been recovered and typed by PFGE4.

In contrast, a small cluster of listeriosis cases occurred in WA during late May and early June, 2000. The use of an

automated ribotyping protocol in conjunction with rapid molecular detection and confirmation allowed a link to be

established between clinical infections and cooked chicken pieces in 48hr5.  By six days a likely source had been

identified and control measures put into place.  The effectiveness of those measures was confirmed within a month.

The startling efficiency of the investigation and its seamless progression to disease control reflected the speed of

a molecular typing method that could produce an interpretable result in around 8hr, which could in turn be

compared against all previously analysed patterns in the digital archive. PFGE was nevertheless used to confirm the

preliminary results obtained by automated ribotyping. There were no further cases of listeriosis in WA for the next

six months, and only two cases in the following year.

What was different?

The difference in the way the laboratory responded to the two outbreaks reflected a fundamental change in our

approach to molecular epidemiology. In the thirty months that separated the two events, a molecular epidemiology laboratory was established at PathCentre with a service focus. This

required quality control and validation of molecular typing procedures that are probably not needed in a research laboratory.  As new typing protocols were introduced, comparisons

were made with established methods.  Also during this period, an automated ribotyping device (RiboPrinter, Dupont-Qualicon) was installed. Preliminary ribotyping work generated a

digital archive of ribotyping patterns based on analyses of local bacterial isolates, giving the laboratory a ready-to-use library of previously encountered ribotypes. Initially, this archive was

principally Listeria monocytogenes ribotypes.  The collection of Listeria ribotypes was sufficiently comprehensive to begin to assess the local population structure of L. monocytogenes. This,

in turn, gave the laboratory a uniquely relevant resource with which to assess alternative or complementary molecular typing methods. The slower PFGE method was shown to be more

discriminating than EcoR1 ribotyping and thus to provide useful additional typing data. The listeriosis outbreak was therefore investigated

initially by ribotyping. PFGE was then used to provide confirmatory evidence of the existence of a cluster belonging to a distinct single type.

Where next?

Comparison of gel patterns formed by digested microbial DNA has often been made by naked eye examination of agarose gels.  Gels can

be recorded by scanner and then analysed using software such as GelCompar. The intuitive assessment made by

naked eye is surprisingly consistent.  Recently a new type of software was introduced that enables a more

sophisticated analysis of agarose gel patterns.  The new analytical system (Bionumerics) allows comparison of

different molecular typing systems and creation of composite image-based data sets.

The application of molecular typing methods to other bacteria of public health significance is already well under

way, and rapid methods such as automated ribotyping have been applied to a variety of bacterial genera. The food-

borne pathogens were amongst the first major group on the to do list. This laboratory obviously gave B.

pseudomallei a high priority rating and recently completed a comparison of the two principal methods used here
6. In view of its global significance, tuberculosis is on the list.  Current methods such as IS6110 typing by Southern

blot are slow and cumbersome. Newer methods such as variable number tandem repeats and spoligotyping have

provided useful alternatives, though no single method has been entirely satisfactory7.  These methods have been

used in combination to construct a phylogenetic analysis of Mycobacterium tuberculosis isolates from a wide range

of locations, from which preliminary inferences have been drawn about the likely origins of the disease and their

putative relationship to population migrations and cattle domestication8.  A rapid version of the internationally

standardised IS6110 method would be a useful contribution to public health on a world scale.

Also high on the priority list is the growing catalogue of antibiotic resistant hospital pathogens responsible for

nosocomial infections.

CONCLUSION

To conclude, real-time molecular epidemiology can have a significant impact on outbreak response.  Rapid

molecular typing methods can speed up the identification of a point source of infection, its route of transmission

and the efficacy of control measures. From our own recent experience, it is clear that the integration of a

molecular typing service with other components of public health response will improve the impact of future

public health interventions. It is hardly surprising, then that most of the major Australian public health laboratories

have a molecular epidemiology laboratory in some shape or form. An Australia-wide real-time molecular

epidemiology service would make a huge difference in our capacity to identify and respond to a major public

health threat.
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PFGE analysis of B. pseudomallei isolates from WA melioidosis outbreak.  A DNA

marker ladder is shown in the two outermost lanes.  The group of indistinguishable

patterns in the lanes towards the right of the gel was produced by bacteria isolated

from patients in the outbreak cluster.

EcoR1 ribotypes of B. pseudomallei isolates produced by automated ribotyping method.Acknowledgment. I thank Lyn O’Reilly of the Molecular Epidemiology Laboratory, PathCentre for figures 2 and 3.
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The patient, a young male parks ranger in Tasmania, presented to his GP with a lump on his back a few

months after a rafting trip on the Zambezi River in Zimbabwe. A provisional diagnosis of a sarcoma

was made and a biopsy taken and sent to the local pathology laboratory for examination.

Microscopic examination revealed that the lump was due to a helminth infection with sections of

nematodes being clearly visible (Fig.1). Initially, it

was suspected that the helminth was Onchocerca

volvulus as the clinical presentation and the

appearance of the sections fitted that of

onchocerciasis. However, O. volvulus is not

endemic in Zimbabwe and no other filarial skin

infections of humans have been recorded

endemically from that country1. The section was

that of a non-fertile female worm (Fig. 2) which

was identified as a probable animal filarial species

– either an animal Onchocerca or, due to the

prominent cuticular ridges (Fig. 3), a Dirofilaria

species. The only other case of a possible

zoonotic filarial infection ever recorded from

Zimbabwe, was a case of cerebral filariasis,

identif ied at the time as being due to

Acanthocheilonema  (= Mansonella) perstans 2.

Subsequently, in retrospect, it was suggested that

this latter infection might have been a human case

of infection with Meningonema peruzzi 3,  a filarial

infection which had recently been described from

the central nervous system of non-human

primates in Africa4.

What makes the present case particularly

interesting is that in 1970, Condy5 had written, in

a paper on filariasis in Rhodesian wildlife: “The

subject of human filariasis is therefore not at all

clear. Microfilariae of animal origin could well

play a significant part in filarial infestations of

humans in Rhodesia”.

Is the present case one such infection? Certainly

the time frame and history indicates that the

infection was acquired while in Zimbabwe and

the section itself suggests a zoonotic filarial

infection, probably a Dirofilaria.

Case Report

Fig. 1. Section of biopsy showing sections of nematode worms

Fig. 2 High power magnification of transverse section of
infertile female worm. Diameter of worm 144 x 88 mu.

Fig. 3 High power magnification of worm to show
prominent cuticular folds.
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RESPONSE TO THE ANTHRAX

BIOTERRORISM THREAT IN

SOUTH AFRICA

John Frean and Lorraine Arntzen

SUMMARY

Together with many other countries, South Africa faced an epidemic of bioterrorism threats

in the months following the first anthrax attacks in the United States in October 2001.  A

uniform threat assessment algorithm was drawn up for emergency service first responders.

Centralised laboratory services for human samples and for environmental and powder samples

were provided.  The Special Bacterial Pathogens Laboratory of the National Health Laboratory

Service, which dealt with most of the clinical samples, screened 846 specimens resulting from

nearly 140 incidents.  No anthrax bacilli were isolated from any specimen, human or otherwise.

There was generally good cooperation between the public health, laboratory, and emergency

services, and while none of the threats were genuine, it was a useful ‘dry run’ for dealing with

future bioterrorism incidents.  However, the capacity of the country’s already overstressed

public health sector to adequately manage a real biological threat must be questioned.

Introduction

Immediately following the reports of anthrax terrorism in the United States in October

20011, many countries, including South Africa and Australia, experienced a spate of bioterrorism

threats2,3.  Although these ‘white powder incidents’ invariably turned out to be deliberate

hoaxes or mistaken innocent materials such as chemical or cosmetic products, emergency

and medical services were obliged to handle them as potentially genuine threats, and they

caused major public disruption and put emergency and medical services under strain.  Although

the incidence of bioterrorism hoaxes has dwindled, the potential for a real attack has not4,

and we thought it useful to briefly review the response and outcome of the incidents over the

year October 2001 to October 2002 in South Africa, from the viewpoint of a public medical

microbiology laboratory service.

Public Health Sector Response

When it became clear that public alarm and disruption of public health services were likely

to continue, the South African National Department of Health convened a meeting of the

services that were responsible for handling bioterrorism threats, namely, military, communicable

diseases, emergency and disaster management, and laboratory services.  Information and

advice on anthrax and bioterrorism for the general public and medical practitioners was

compiled, and a uniform plan for dealing with threats anywhere in the country was quickly

drawn up.  In summary, the first responder was the SA Police Service, in its capacity as

primary manager of all suspicious package investigations; substances or articles suspected of

being of biological hazard were secured, then passed to the Chemical and Biological Unit of

the Military Health Services, who were responsible, after rendering items safe to transport, for

delivering the material to the Onderstepoort Veterinary Research Institute (OVRI) for

identification of any anthrax spores or bacilli.  As far as human contacts were concerned, a

simple algorithm was developed which could be applied in the majority of incidents (Figure

1), based loosely on Centers for Disease Control and Prevention (CDC) guidelines5.   Specimens

from humans were referred to medical diagnostic laboratories, mainly those of the National

Health Laboratory Service (NHLS), which has a network of over a hundred branches serving

public hospitals over most of the country (excluding KwaZulu-Natal Province); some private
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medical laboratories also screened specimens.  Most

laboratories, both public and private, because they lacked

equipment and expertise to identify B. anthracis, referred

suspected anthrax exposure-related specimens to the

Special Bacterial Pathogens (SBP) Laboratory.  This is a

high security (BSL3) facility that deals mainly with plague

and anthrax diagnosis and is located at the NHLS

headquarters in Johannesburg.

Laboratory Methods

Specimens, usually nasal swabs, were primarily screened

for the presence of B. anthracis by plating onto 5% horse

blood agar, incubated at 37 °C for 12 to 24 hours.   In a

class 2 biological hazard cabinet in the high-security

laboratory, plates were inspected for colonies with

characteristics of B. anthracis, namely: medium size (3-5

mm diameter), non- haemolytic (or only slightly so), flat,

matt greyish-white colonies with an irregular edge and

a tacky texture when teased with a microbiological loop6.

Any suspicious colonies were plated out on 5% horse

blood agar and tested for susceptibility to penicillin (10

µg disk) and to lysis with gamma phage (the gift of Peter

Turnbull, UK).  A few  specimens for anthrax serology

were submitted; the method used was a conventional

sandwich ELISA with B. anthracis protective antigen used

to capture IgM and IgG antibodies.

Data Review Methods

Incident demographics were obtained from the specimen

data logged on the laboratory computer system.  Large

private pathology practices in Johannesburg and Pretoria were requested telephonically for information related to anthrax bioterrorism over

the past year; not all were able to supply accurate information about the numbers or origin of specimens they had processed.

RESULTS

The SBP Laboratory screened a total of 846 specimens of human origin, arising from 137 incidents.  Smaller numbers of specimens were

processed elsewhere (Table 1).  Excessive delays often occurred before specimens reached the Laboratory; once received, however, a

preliminary result was usually available within 18 to 24 hours.  No specimen yielded B. anthracis, although several suspicious cultures were

further investigated as described above.

South Africa is divided into 9 provinces (Figure 2), and

Table 2 shows the geographic origin of incidents resulting

in referral of specimens, mainly to the SBP Laboratory in

Johannesburg.  Private laboratory data were incomplete

so the table represents the minimum incidence.  Gauteng,

the most urbanised province, had the highest rate of

bioterrorism incidents (Table 2).  One specimen was

received from a neighboring country, Botswana (not

shown in table).

DISCUSSION

Anthrax is endemic to parts of South Africa, particularly the region that forms the North West Province and the adjoining areas of Botswana

and Lesotho (Figure 2).  The incidence in humans is very low, with 0 to 5 cases notified annually for the last two decades7.  Exposure is

typically related to the informal butchering and consumption of cattle that have died from anthrax.  Periodic epizootics of anthrax in wildlife

occur in the Kruger National Park on the eastern border of the country8 but humans are not normally exposed in this situation.  The rarity

of human disease means that most clinical laboratories do not have experience in identifying B. anthracis and offering central diagnostic

Table 1.  Number of specimens of human origin screened for presence of B. anthracis, South Africa, 2001-2002

Figure 1.  Algorithm for suspected anthrax exposure
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services for the human samples (at NHLS) and the

powders or other material (at OVRI) was a logical

step.  The CDC guidelines for handling exposure to

items or environments suspected of being

contaminated with B. anthracis called for prolonged

prophylaxis/presumptive treatment, regardless of

laboratory test results5; however, this was on the

basis of proven cases of anthrax, including fatal cases,

resulting from exposure to mailed items in the United

States9.  In the absence of a credible threat (ie no

suspected infections, no isolation of B. anthracis), the

limited antibiotic regimen and screening policy

adopted in South Africa was practical and

economical.  Fortunately its sensitivity in detecting

real anthrax threats was not put to the test, but it is

acknowledged that circumstances in the future may

be different and require a modified approach.  A

valid criticism is that the current focus is on anthrax

to the exclusion of other agents.

Despite the fact that the bioterrorism attack in the

US was small (22 human cases) and simple (only

one agent, one mode of transmission, a non-drug-

resistant agent, no transmission to animals)10, the

cost in monetary and manpower terms was

enormous; more than 121 000 specimens were

tested for B. anthracis, and 3.75 million antibiotic

tablets were delivered9, which illustrates the potential

for disaster that a large-scale attack would hold.  For

a developing country like South Africa, which has

overwhelming problems with natural epidemics like

AIDS and tuberculosis, and a public health

infrastructure already under severe stress,

bioterrorism preparedness is a daunting prospect,

but one which must be faced. Expert information

and advice, such as provided by the CDC3, and

international support, such as the World Health

Organization’s moves to establish a worldwide

bioterrorism response laboratory network11, will be

essential for South Africa to develop and maintain

the capacity to respond adequately to bioterrorism.
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source: Statistics South Africa, Pretoria.

Figure 2.  Provincial boundaries of South Africa.
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