Reconsidering global targets
for tuberculosis control

A recent paper by Dowdy & Chaisson'
used mathematical modelling to inves-
tigate whether annual declines in tuber-
culosis (TB) incidence can be sustained
by maintaining adequate case detection
rates (CDRs). In their model, once

CDRs stabilized at any constant level
below 80%, the projected TB incidence
also stabilized. They concluded that TB
control programmes should vigorously
pursue improvements in case detection,
regardless of the CDRs achieved.

Performance targets for global TB
control were first formulated in 1991
at the 44th World Health Assembly.
National TB control programmes were
encouraged to achieve CDRs of at least
70% and cure rates in excess of 85%.?
The underlying rationale was based
on epidemiological estimates that TB
prevalence, and later TB incidence,
should decline by about 5-10% per
year if these targets could be met and
sustained. Epidemiological estimates
were derived from empiric observa-
tions in European countries following
the introduction of chemotherapy in
the 1950s.> However, even in situa-
tions where both targets were reached
and achievements sustained, incidence
rates failed to decline as predicted. On
critical review it is evident that, even
if these targets are met, only 60%

(0.7 x 0.85 = 0.595) of TB cases will be
“cured” by the programme. In addition,
these targets only apply to new sputum
smear-positive cases, while a huge
percentage of patients in endemic areas
are either retreatment cases or sputum
smear-negative (particularly in HIV-
affected areas).

Only two public health interven-
tion avenues exist to gain control of
the global TB epidemic.” First, every
effort should be made to reduce host
vulnerability at the population level.
Host vulnerability is influenced by
multiple factors and creative efforts are
urgently required to address issues like
poverty, malnutrition and HIV infec-
tion. Second, effective measures should
be implemented to limit Mycobacterium
tuberculosis transmission within com-
munities. This relates directly to the ap-
propriateness of current WHO-defined
performance targets, which is the focus
of this letter. We introduce two novel
concepts that have not been considered
in previous models but seem crucial to
help advance the discussion.

Case density

The vast differences that exist between
endemic and non-endemic areas and
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the impact this has on transmission
dynamics within communities are
rarely appreciated. The intensity of the
infection pressure that exists in some
endemic areas is evidenced by the fre-
quency of disease caused by re-infection
and/or multiple strain infection.”® Case
density is a variable that describes the
proximity of cases in space and time.
From a transmission perspective, case
density provides a measure of transmis-
sion overlap. Mathematical models us-
ing hypothetical scenarios assign a fixed
number of secondary infections to each
source case. By diagnosing and treating
the source case it is assumed that a fixed
number of secondary infections will be
prevented. However, in endemic areas
with high case densities the elimina-
tion of a single source case has limited
impact on secondary infections among
close contacts due to significant trans-
mission overlap. Therefore, if we hope
to develop mathematical models that
are more robust and predictive of the
situation in endemic areas, it seems
relevant to adjust for case density. It
should also be noted that, with trans-
mission overlap, contacts are at risk of
being infected multiple times by differ-
ent source cases. The effect of repeated
infections remains poorly understood,
but multiple infectious challenges

may “overwhelm” host immunity and
predispose to the development of ac-
tive disease.

Transmission saturation

Most source cases have fairly fixed cir-
cles of social interaction. This implies
that once the majority of close contacts
have been infected, the risk of infecting
new people may decline even though
the source case remains highly infec-
tious. This phenomenon is referred to
as transmission saturation. Transmission
saturation illustrates the importance of
early diagnosis and immediate institu-
tion of effective treatment. In this
respect, the traditional focus on the
most infectious sputum smear-positive
cases, although clearly warranted, may
not be the optimal strategy to limit the
spread of disease within communities if
it implies diagnostic delay beyond the
point of transmission saturation. With

delayed diagnosis, the transmission
impact of ultimate treatment is greatly
reduced. Current targets do not reflect
the importance of limiting diagnostic
delay and more sensitive diagnostic
tools are required to achieve this.
There is a need to reconsider the
accuracy and applicability of current
mathematical models and to identify
pragmatic ways of quantifying ad-
ditional factors that may be at play in
endemic areas. The incorporation of
case density and transmission saturation
in future mathematical models may
assist the identification of more strin-
gent, albeit more realistic, performance

targets for global TB control. M
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