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Tuberculosis control in South Africa — will HAART help?

Stephen D Lawn, Robin Wood

The countries of southern Africa are currently at the epicentre
of the HIV pandemic, and as a consequence of this annual
tuberculosis (TB) notification rates in these countries have
increased 2- to 5-fold since 1990." An estimated 2.4 million new
TB cases and 540 000 TB-related deaths occur in sub-Saharan
Africa annually and this regional epidemic is fuelling a global
increase in TB incidence of 1% per annum."” In response to this
HIV-associated TB epidemic the World Health Organization
(WHO) Committee for Africa declared an African regional
emergency mandating ‘urgent and extraordinary actions’.’

In South Africa some communities have among the highest
TB incidence rates in the world, with annual TB notification
rates in some townships in the Western Cape exceeding
1 .000/100 000 in 2003.* We have more recently described a
community with TB notification rates approaching 1 500/

100 000 and rates of over 2 500/100 000 among those aged

30 - 49 years.” The majority of this disease burden is HIV-
associated, and even in townships where HIV prevalence rates
are now stabilising, the sobering reality is that TB incidence
rates are likely to continue to rise in these communities for

a further number of years.>” This lag between the epidemics

is because as the HIV epidemic in a community matures, the
proportion of individuals with advanced immunodeficiency
continues to increase after HIV prevalence has plateaued. Thus,
although TB incidence has reached unprecedented levels in
many communities heavily affected by HIV, further increases
may occur for some years to come in the absence of further
effective interventions.

Although the WHO TB control strategy based on DOTS
(directly observed treatment, short course) is central to TB
control efforts globally, it has failed to contain the African TB
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epidemic. It is now clear that although the DOTS strategy is
necessary, it is insufficient. Additional measures are needed in
countries with high HIV prevalence. The WHO has therefore
formulated a strategic framework aimed at functional
integration of control programmes for TB and HIV/AIDS.®

It is hoped that a combination of multiple interventions may
provide a more concerted approach to these epidemics.

Highly active antiretroviral treatment (HAART) potentially
has a significant role to play within that strategic framework.
Since HAART is associated with huge reductions in HIV-
associated morbidity and mortality,”® one might anticipate that,
as access to HAART is scaled up in resource-limited settings,
this might have a beneficial impact on TB control. In support
of this supposition, numbers of cohort studies from both high-
income and resource-limited settings have demonstrated that
HAART reduces TB incidence by 70 - 90% during short-term
follow-up.” In a study in Cape Town this benefit was observed
among patients with a broad range of baseline blood CD4 cell
counts and WHO clinical stages of disease." Paradoxically,
however, mathematical modelling calculations suggest that
widespread use of HAART may have very limited impact on
TB burden." Here we explore the reasons why.

The proven efficacy of HAART in reducing short-term risk of
TB in a treatment cohort does not necessarily reflect the likely
long-term impact of HAART as a TB control intervention at
the community level. Four additional factors are also of great
importance.

Long-term risk of incident TB during
HAART

Antiretroviral treatment (ART) is extremely effective in
reducing the risk of end stage opportunistic infections such
as cryptococcal meningitis and pneumocystis pneumonia by
increasing CD4 cell counts above a safe threshold level. In
contrast, the risk of TB is increased even among patients with
high CD4 cell counts and so a safe CD4 cell count threshold
for minimising risk of TB does not exist. Moreover, although
HAART substantially restores functional TB-specific immune
responses, this is almost certainly incomplete in the long term.’
This is likely to explain why TB incidence rates in the Cape
Town AIDS cohort have remained elevated at 1 000/100 000/
year after 5 years of HAART."” Furthermore, in a community-
based treatment cohort in Gugulethu, we estimate that the
TB incidence of individuals receiving HAART for 3 years
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remains more than 5-fold greater than the rate among non-
HIV-infected individuals living in the same community (S
Lawn — unpublished data, 2006). Thus, although HAART is
associated with a very substantial reduction in risk of TB, the
effect is nevertheless suboptimal.

Effective ART coverage

The effective coverage of HAART (reflecting both access and
adherence to treatment) achieved in a community is obviously
another important factor affecting the impact of HAART on
TB control. Although high levels of adherence have been
demonstrated to be achievable in South African communities,'®
national HAART coverage was estimated at just 10 - 14% in
June 2005." Therefore, at present the low levels of coverage are
unlikely to have much impact on TB rates at the national level.

How early HAART is initiated

In high TB prevalence settings, the timing of HAART initiation
may have a major impact on an individual’s lifetime risk of

TB. If HAART is initiated late in the course of the disease,

a significant proportion of HIV-infected individuals will

have had TB before initiating HAART. For example, in a
community-based ART service in Gugulethu, patients have a
median baseline CD4 cell count of < 100 cells/pl;"* 51% of them
have had TB before programme entry, most of which was HIV-
associated (S Lawn — unpublished data, 2006). HAART would
have to be commenced earlier in the course of disease to have a
more significant impact on TB burden in these individuals.

In South Africa utilisation of the WHO 2002
recommendations' in the national antiretroviral treatment
guidelines" restricts treatment in the public sector to those
with an AIDS diagnosis or a CD4 cell count < 200 cells/pl.

In contrast, many other countries in sub-Saharan Africa are
using the revised 2003 guidelines,"® which recommend earlier
initiation of therapy. One of the consequences of South African
policy may be to limit the potential impact of ART on TB-
related morbidity and mortality as is suggested by previous
mathematical modelling calculations."

Increased life expectancy

A further critical variable in determining the impact of HAART
on TB control is the extent to which this treatment prolongs
life. We have shown that HAART in Cape Town leads to a
dramatic decrease in HIV-associated mortality."* If patients do
not die then they of course remain at risk of developing TB
and adding to the community burden of disease. Therefore,

if HAART were to reduce the annual risk of TB 10-fold, for
example, and yet prolong life expectancy 10-fold, then there
would be no net reduction in the individual’s lifetime risk of
TB during HAART. If risk of TB were reduced 10-fold and life
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expectancy increased 15-fold, however, then lifetime risk of TB
could paradoxically increase.

In conclusion, HIV is driving the current TB epidemic in
South Africa and rates of HIV-associated TB may continue
to increase even in communities where HIV prevalence has
stabilised. HAART roll-out is unlikely to have a substantial
beneficial impact on this TB epidemic in the foreseeable future
because: (i) although TB risk reduction is substantial during
HAART it is incomplete; (ii) patients typically initiate HAART
with advanced immunodeficiency and this is associated with
high risk of TB both before and during early HAART; (iii)
community coverage with HAART is currently low; and (iv)
life expectancy is increased by HAART, greatly extending
the period during which patients may develop TB. Sentinel
communities with good disease surveillance are needed to
better understand the dynamics of the TB epidemic during
HAART roll-out. Meanwhile, increased resources are needed
to strengthen the South African HIV prevention and TB control
programmes. Additional TB control strategies such as active
TB case finding and use of isoniazid prophylaxis need to be
evaluated and where appropriate implemented urgently.

SDL is funded by the Wellcome Trust, London, UK.

1. World Health Organization. Global Tuberculosis Control: Surveillance, Planning, Financing.
Geneva: WHO, 2005. (WHO/HTM/TB/2005.349).

2. Nunn P, Williams B, Floyd K, Dye C, Elzinga G, Raviglione M. Tuberculosis control in the era
of HIV. Nat Rev Immunol 2005; 5: 819-826.

3. World Health Organization. WHO declares TB an emergency in Africa. Call for ‘urgent and
extraordinary actions’ to halt a worsening epidemic. 2 September 2005. http:/www.who.
int/mediacentre/news/2005/africa_emergency/en/ (last accessed 6 September 2005).

4. Cape Town TB Control. Progress Report 1997 - 2003. Cape Town: Health Systems Trust, 2004.

5. Lawn SD, Bekker LG, Middelkoop K, Myer L, Wood R. Impact of HIV on the epidemiology
of tuberculosis in a peri-urban community in South Africa: the need for age-specific
interventions. Clin Infect Dis 2006; 42: 1040-1047.

6. World Health Organization. Strategic Framework to Decrease the Burden of TB/HIV. Geneva:
WHO, 2002. WHO/CDS/TB/2002.296 WHO/HIV_AIDS/2002.2

7. Palella FJ jun, Delaney KM, Moorman AC, et al. Declining morbidity and mortality among
patients with advanced human immunodeficiency virus infection. HIV Outpatient Study
Investigators. N Engl | Med 1998; 338: 853-860.

8. Egger M, May M, Chene G, et al. Prognosis of HIV-1-infected patients starting highly active
antiretroviral therapy: a collaborative analysis of prospective studies. Lancet 2002; 360: 119-
129.

9. Lawn SD, Bekker LG, Wood R. How effectively does HAART restore immune responses to
Mycobacterium tuberculosis? Implications for tuberculosis control. AIDS 2005; 19: 1113-1124.

10. Badri M, Wilson D, Wood R. Effect of highly active antiretroviral therapy on incidence of
tuberculosis in South Africa: a cohort study. Lancet 2002; 359: 2059-2064.

11. Williams BG, Dye C. Antiretroviral drugs for tuberculosis control in the era of HIV/AIDS.
Science 2003; 301: 1535-1537.

12. Lawn SD, Badri M, Wood R. Tuberculosis among HIV-infected patients receiving HAART:
long term incidence and risk factors in a South African cohort. AIDS 2005; 19: 2109-2116.

13.  Orrell C, Bangsberg DR, Badri M, Wood R. Adherence is not a barrier to successful
antiretroviral therapy in South Africa. AIDS 2003; 17: 1369-1375.

14. World Health Organization / United Nations AIDS Organization. Progress of Global Access to
HIV Antiretroviral Therapy. An Update on '3 by 5. WHO, Geneva, June 2005.

15. Lawn SD, Myer L, Orrell C, Bekker LG, Wood R. Early mortality among adults accessing a
community-based antiretroviral service in South Africa: implications for programme design.
AIDS 2005; 19: 2141-2148.

16.  World Health Organization. Scaling up Antiretroviral Therapy in Resource-limited Settings:
Guidelines for a Public Health Approach; Executive Summary. Geneva: WHO, 2002. http//www.
who.int/hiv/pub/prev-care/en/WHO_ARV_Guidelines.pdf (last accessed 15 April 2005).

17. National Department of Health, South Africa. National Antiretroviral Treatment Guidelines. st
ed. Pretoria: DOH, 2004.

18.  World Health Organization. Scaling Up Antiretroviral Therapy in Resource Limited Settings:
Guidelines for a Public Health Approach. 2003 revision. Geneva: WHO, 2002.
http://www.who.int/hiv/pub/prev-care/en/ScalingUp_E.pdf (last accessed 15 April 2005).

5/19/06 5:36:18 PM



