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Correction for “Parameters that influence the prediction of ep-
idemiological benefits of more-effective tuberculosis vaccines,
drugs, and diagnosis,” by Janakiraman Vani, Mohan S. Maddur,
Sébastien Lacroix-Desmazes, Srini V. Kaveri, and Jagadeesh
Bayry, which appeared in issue 46, November 17, 2009, of Proc
Natl Acad Sci USA (106:E129; first published October 26,
2009; 10.1073/pnas.0911020106).
The authors note that on page E129, right column, first full

paragraph, second line, “One of the reports suggests that >80%
of current smokers or ex-smokers are positive for tuberculin skin
test as compared to <3% in nonsmokers (5)” should instead
appear as “One of the reports suggests that >80% of current
smokers or ex-smokers are positive for tuberculin skin test and
this was significantly higher than for nonsmokers (5).”
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LETTER

Parameters that influence the
prediction of epidemiological benefits
of more-effective tuberculosis
vaccines, drugs, and diagnosis

Mycobacterium tuberculosis, the etiologic agent of tuberculosis,

is a leading cause of death worldwide, killing an estimated 3

million people annually. An estimate of one-third of world’s

population is infected with tuberculosis bacilli. By using an

age-structured mathematical model of tuberculosis, Abu-

Raddad et al. (1) recently explored the potential benefits of

novel interventions under development and those not yet in

the portfolio, focusing on the WHO Southeast Asia region.

Their model predicts that a triple combination of a portfolio

vaccine, drug regimen, and diagnostics reduces the incidence

of tuberculosis by 71%. Although we agree that novel regi-

mens are expected to reduce tuberculosis incidence in the

future, for the reasons discussed below, we believe that the

proposed reductions in tuberculosis incidence is overesti-

mated. The major drawback with the model is that the au-

thors have considered only the latent infections as a parame-

ter that may determine the sensitivity and uncertainty of the

predictions. However, tuberculosis is a very complex disease

and, in addition to host–pathogen parameters, one has to

consider several socio-economic factors for modeling

tuberculosis.

In most developing countries, it is not uncommon to be

concurrently infected with more than one infectious disease.

According to WHO report, 74% people in countries with

high incidence of neglected diseases are battling with two or

more diseases such as tuberculosis, HIV, dengue, helminthia-

sis, leishmaniasis, and malaria and 19% with six or more (2).

The genetic background of the population, polymorphisms in

immune protective genes, the chronic nature of pathogenesis,

and treatments of these coinfections can block or deviate effi-

cient immune response to M. tuberculosis. Therefore, it is im-

portant to consider the immune system that is affected by

coinfections, past therapeutic history, and age.

Most tuberculosis patients are in developing countries, and

it is well known that nutrition deficiencies and intestinal para-

site burden (such as ascaris, trichuris, and schistosomiasis) can

weaken the immune response and reduce vaccine efficacy.

Further, the above two factors significantly bias the type of

immune response to vaccines towards Th2 type whereas the

desired protective immune response for tuberculosis is Th1

type (3, 4).

Association between smoking and tuberculosis has also

been documented. One of the reports suggests that �80% of

current smokers or ex-smokers are positive for tuberculin skin

test as compared to �3% in nonsmokers (5). Smoking re-

duces the innate and adaptive immune compartment’s ability

to mount protective immune response to tuberculosis and to

vaccines.

Socio-economic factors such as poverty rate, education sta-

tus, the efficiency of the health care system of a country, and

a population’s ability to follow the therapeutic regimes can

further influence the tuberculosis control measures. There-

fore, caution should be exercised while predicting the reduc-

tion in the incidence of tuberculosis due to triple combination

of a portfolio vaccine, drug regimen, and diagnostics. We sug-

gest including some of these parameters in the analysis to

forecast the reduction of the incidence of tuberculosis.
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Recherche S 872, 15 rue de l’Ecole de Médicine, Paris, F-75006,
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