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Tuberculosis decline in populations affected by HIV: a retrospective

study of 12 countries in the WHO African Region
Christopher Dye? & Brian G Williams®

Objective To investigate which of the World Health Organization recommended methods for tuberculosis control have had the greatest
effect on case incidence in 12 countries in the World Health Organization (WHO) African Region that carry high burdens of tuberculosis
linked to human immunodeficiency virus (HIV) infection.

Methods We obtained epidemiological surveillance, survey and treatment data on HIV and tuberculosis for the years 2003 to 2016. We
used statistical models to examine the effects of antiretroviral therapy (ART) and isoniazid preventive therapy in reducing the incidence
of tuberculosis among people living with HIV. We also investigated the role of tuberculosis case detection and treatment in preventing
Mycobacterium tuberculosis transmission and consequently reducing tuberculosis incidence.

Findings Between 2003 and 2016, ART provision was associated with the decline of tuberculosis in each country, and with differences in
tuberculosis decline between countries. Inferring that ART was a cause of tuberculosis decline, ART prevented 1.88 million (95% confidence
interval, Cl: 1.65 to 2.11) tuberculosis cases in people living with HIV, or 15.7% (95% Cl: 13.8 to 17.6) of the 11.96 million HIV-positive
tuberculosis cases expected. Population coverage of isoniazid preventive therapy was too low (average 1.0% of persons eligible) to have
a major effect on tuberculosis decline, and improvements in tuberculosis detection and treatment were either weakly associated or not
significantly associated with tuberculosis decline.

Conclusion ART provision is associated with tuberculosis decline in these 12 countries. ART should remain central to tuberculosis control
where rates of tuberculosis—HIV coinfection are high, but renewed efforts to treat tuberculosis are needed.

Abstractsin (4 ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Among people with latent Mycobacterium tuberculosis infection,
coinfection with the human immunodeficiency virus (HIV) car-
ries a 10- to 15-fold risk of developing active tuberculosis.'~* From
2003 to 2016, the countries worst-affected by the HIV epidemic,
including Botswana, Eswatini and Lesotho reported national
adult (15-49 years) HIV prevalence of over 20% and exceptionally
high national tuberculosis incidence rates above 500 per 100000
population per year (Table 1).° Across the WHO African Region
in 2016, there were an estimated 764 000 new cases of tuberculosis
among people living with HIV, leading to 320000 deaths.®

To reduce the incidence of tuberculosis in populations with
a high proportion of M. tuberculosis and HIV coinfection, the
World Health Organization (WHO) and the Joint United Na-
tions Programme on HIV/AIDS (UNAIDS) primarily recom-
mend drug treatments such as isoniazid preventive therapy and
antiretroviral therapy (ART) to prevent progression from latent
to active tuberculosis. ART protects against tuberculosis by
facilitating the restoration of immune function in people living
with HIV, thus impeding progression of latent M. tuberculosis
infection to active tuberculosis. Isoniazid preventive therapy,
when used continuously with ART, generally gives coinfected
adults additional protection from tuberculosis.”'* WHO and
UNAIDS also recommend combinations of drugs to prevent
onward transmission of infection from patients with active tu-
berculosis.*'' Combination chemotherapy and ART are the two
principal interventions used to reduce tuberculosis incidence and
have the greatest population coverage and longest history of use.
The efficacy of all these treatments has been demonstrated in ex-
perimental and observational studies”'*"* and drug treatments

have the potential markedly to reduce incidence if high rates of
treatment coverage can be achieved in target populations.">>"

The purpose of this study was to investigate which of these
recommended drug treatment methods have had the greatest im-
pact on tuberculosis incidence in 12 countries in the WHO African
Region with high burdens of tuberculosis linked to HIV infection
(further information available from our data repository)."*

We used biologically-informed statistical models, together
with data routinely collected annually since 1990, to examine the
effects of ART and isoniazid preventive therapy in preventing
tuberculosis disease in people living with HIV, and to investigate
tuberculosis case detection and combination chemotherapy
treatment as a means of interrupting M. tuberculosis transmis-
sion to reduce tuberculosis incidence. We used a retrospective
longitudinal design to investigate each country and cross-
sectional analysis to compare the countries.

Methods
Data sources

We obtained publicly available epidemiological surveillance,
survey and treatment data on tuberculosis and HIV from WHO?
and UNAIDS.* Population data are from the 2017 Revision of
World Population Prospects."

Study setting

We chose 12 countries in the WHO African Region that had
high tuberculosis-HIV coinfection rates and sufficient data to do
this investigation: Botswana, Eswatini, Kenya, Lesotho, Malawi,
Namibia, Rwanda, South Africa, Uganda, United Republic of
Tanzania, Zambia and Zimbabwe. We excluded Mozambique
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Table 1. Tuberculosis and HIV epidemics in 12 countries in the WHO African Region, 2003-2016

Country HIV prevalence, % Tuberculosis incidence per Change in tuberculosis incidence, % per year*
100000 people per year
Total Tuberculosis Total HIV-positive Total HIV-positive  HIV-negative
population® patients® tuberculosis  tuberculosis  tuberculosis  tuberculosis  tuberculosis
patients patients patients patients patients
Botswana 24 70 816 571 —6.9 =81 —4.0
Eswatini 27 84 1280 973 -58 —6.8 —22
Kenya 8 51 397 331 -38 —7.6 -12
Lesotho 24 77 1280 979 =3/ —4.1 =21l
Malawi 13 71 397 283 -59 —7.5 =3.1
Namibia 14 59 935 552 —57 -9.0 =25
Rwanda 4 45 102 46 —4.7 —52 =3.1
South Africa 17 65 977 607 —-04 -0.5 -0.1
Uganda 8 59 248 146 =17 —43 1.0
United Republic of Tanzania 7 47 510 243 —44 —7.1 —2.7
Zambia 14 70 662 445 —43 —53 =27
Zimbabwe 19 78 617 471 —7.8 —8.7 —6.0

HIV: human immunodeficiency virus.

2 Prevalence of HIV infection in people aged 15-49 years.*

® Values are maximum percentages of HIV infection in new tuberculosis patients.”

¢ Values are maximum estimates of tuberculosis incidence and HIV-positive tuberculosis incidence.”
4 Average annual rate of change in HIV-positive, HIV-negative, and all tuberculosis incidence rate per 100000 population. Negative values represent declining

incidence.

because the trend in tuberculosis incidence
was unclear from the series of annual case
notifications: the number of cases reported
increased continuously between 2002 and
2016, probably because the proportion
of incident cases detected was increasing
over that period and not because of a true
rise in incidence (available from the data
repository).'*

Intervention models

Since interventions to stop tuberculosis
progression and transmission have dif-
ferent modes of action, we investigated
the interventions, using two separate uni-
variate models, rather than combining the
interventions in one multivariate model.

We modelled the effect of ART
on tuberculosis incidence by using the
equation

T =aH_(1- BA_) (1)

where T is the annual incidence rate of
tuberculosis among people living with
HIV in year t. In this model « is the per
capita incidence rate of tuberculosis in
the untreated population of people liv-
ing with HIV (H) after a delay of 7 years,
which depends on the prevalence and
incubation period of M. tuberculosis
in HIV-positive individuals and on the
average age of HIV infection in the
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population (further details in the data
repository).’”® In the absence of drug
treatment for either M. tuberculosis or
HIV infection, @ would change little over
the period 2003-2016, so we took « to be
constant over the time span of this study.
A is the fraction of people living with
HIV receiving ART, which takes effect
after 7 years, and coefficient f3 scales the
effect of ART under the hypothesis that
ART prevents tuberculosis. Neither this
model, nor this analysis, accounts for the
separate effects of ART on HIV, which
are to interrupt viral transmission and
increase population prevalence by im-
proving survival and life expectancy.”*

For each of the 12 countries, T is
obtained from routine surveillance data
(annual tuberculosis case notifications)
and the estimated proportion of tubercu-
losis cases infected with HIV.® Variables
H and A are national estimates derived
from national and subnational survey
data.” Rewriting the model as

T
—=oa-aPA,, )

t—1

parameters « and 3 are estimated from a

T
t
linear regression of H on A, , with
t—1

intercept o and gradient - af. The time

delay, 7, was set at 2 years, based on the
fit of the regression model to data, and
on the recovery rate of CD4+ T-lympho-
cyte count after patients are started on
ART (further details in the data reposi-
tory).'®” The number of people living
with HIV that are prevented from de-
veloping tuberculosis is obtained from
the fit of the model to data comparing
the number of tuberculosis cases ex-
pected under the hypothesis that ART
prevents (f >0, estimated) or does not
prevent (8 =0, counterfactual) tubercu-
losis.

We modelled the effect of tubercu-
losis case detection and combination
chemotherapy treatment on tuberculosis
incidence, via reduced transmission, us-
ing the model

’I; = rT;fr(l_anfr) (3)

where T,and T, represent the incidence
of all tuberculosis cases (regardless of
HIV status) in the population. Coef-
ficient r is the tuberculosis case repro-
duction number over the period 7 in the
absence of drug treatment. D, _ is the
proportion of all tuberculosis cases de-
tected and successfully treated (that is,
cases that converted from bacteriologi-
cally positive to negative, or completed
treatment) and J scales the effect of D,
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in reducing M. tuberculosis transmis-
sion. Rewriting the model as

T
Tt =r—roD, . (4)

t—1

parameters r and § are estimated from a

t
linear regression of on D,_, with

t-=T

intercept r and gradient -rd. The regres-
sion analysis is a test of whether an in-
crease in case detection and treatment
success accelerates the decline in tuber-
culosis incidence by reducing transmis-
sion. D is calculated from estimates of the
proportion of all tuberculosis cases de-

tected in any given year multiplied by the
proportion successfully treated, which is
reported by WHO in the following year
(Fig. 1).° The time delay, 7, was set at
2 years, but the conclusions of the analy-
sis were not sensitive to the length of the
delay (available from the data reposito-
ry).lx

We performed all analysis in Excel
(Microsoft, Redmond, United States of
America).

Results

Between 1990 and 2016, all 12 countries
showed similar trends for tuberculosis
and HIV epidemics and their control
measures (available from the data re-
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pository).'® Fig. 2 shows Botswana and
South Africa as examples. The numbers
of tuberculosis cases reported each year
increased following the rise of HIV in-
cidence and prevalence. The subsequent
downturn in tuberculosis incidence in
both countries appeared to be associated
with improvements in the proportion of
tuberculosis cases successfully treated
(that is, the proportion of cases detect-
ed x proportion successfully treated), but
more obviously corresponded with the
expanded coverage of ART. The scale-up
of ART coverage from 2003 onwards was
more rapid in Botswana than in South
Africa, and the decline in tuberculosis
incidence occurred earlier and more
quickly. In the countries investigated

Fig. 1. Trends in detection and treatment success of people with tuberculosis, 12 countries in the WHO African Region, 2000-2016
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Notes: Data are the estimated percentage of tuberculosis cases detected (constant through time in some countries), the measured proportion of tuberculosis cases
successfully treated by combination chemotherapy, and the proportion of HIV-positive (HIV-+) tuberculosis cases successfully treated where data are available.
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Fig. 2. Trends in tuberculosis and HIV epidemics and treatments in Botswana and South

Africa, 1990-2016
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Notes: Estimated HIV incidence and prevalence show data for adults (15-49 years). Coverages for ART
and isoniazid preventive therapy are in the adult population.

Data source: World Health Organization and the Joint United Nations Programme on HIV/AIDS.**

here, the proportional decline and the
absolute magnitude of the decline were
greater for HIV-positive than for HIV-
negative patients with tuberculosis
(Table 1). The provision of isoniazid
preventive therapy was low in both Bo-
tswana and South Africa, compared to
the coverage of ART and to the propor-
tion of tuberculosis patients treated with
combination chemotherapy.

ART coverage increased in all 12
countries between 2003 and 2016 (Fig. 3)
as tuberculosis incidence declined among
people living with HIV (Fig. 4; data re-
pository).”* While the changes in ART
coverage and tuberculosis incidence are
inversely correlated (available from the
data repository),'® these correlations
do not prove that ART was the cause of
tuberculosis decline in these countries.
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Other unmeasured factors, including
other interventions, could confound
the correlations. However, the evidence
for a causal role of ART is strengthened
by comparing the results of regression
analysis across all 12 countries: we found
that the estimated fraction of HIV-
positive tuberculosis cases prevented by
ART was associated with the provision of
ART across all countries (Fig. 5; r*=0.68;
P<0.001).

The average ART coverage was
highest and contributed to the greatest
proportions of HIV-positive tuberculosis
cases prevented in Botswana, Namibia
and Rwanda (Table 2). South Africa,
the country with the largest number of
people living with HIV (7.1 million in
2016),"" prevented the greatest num-
ber of HIV-positive tuberculosis cases

Christopher Dye & Brian G Williams

(543000) between 2003 and 2016, but
the smallest fraction of such cases (11.2%;
542911/4846209) because ART coverage
was low, on average 21.8%.

Based on the fit of the model to data
for each of the countries between 2003
and 2016 (Fig. 4; data repository),'® ART
prevented 1.88 million (95% confidence
interval, CI: 1.65 to 2.11) people living
with HIV from developing active tuber-
culosis, or 15.7% (95% CI: 13.8 to 17.6)
of the 11.96 million HIV-positive tuber-
culosis cases expected. An alternative
way of calculating the number of cases
prevented is to use the association be-
tween cases prevented and ART coverage
across the 12 countries (Fig. 5): summing
the predictions for each country gives a
similar total of 2.06 million people living
with HIV prevented from developing
active tuberculosis over the same period,
or 17.3% of the number of HIV-positive
cases expected.

Although the primary effect of ART
is to stop progression from M. tubercu-
losis infection to tuberculosis disease in
people living with HIV, the consequent
reduction in tuberculosis incidence
might also reduce onward transmission.
The incidence of tuberculosis in HIV-
negative people declined in all countries
alongside tuberculosis in HIV-positive
people, albeit more slowly (Table 1) and,
comparing countries, the rates of de-
cline in HIV-positive and HIV-negative
tuberculosis were correlated (r*=0.48;
P=0.02).

Considering the treatment of tuber-
culosis infection or disease (rather than
of HIV infection), neither combination
chemotherapy for tuberculosis, nor the
prophylactic treatment of M. fubercu-
losis infection with isoniazid, markedly
accelerated the decline in tuberculosis
incidence between 2003 and 2016. The
evidence is as follows: First, the detection
of infectious pulmonary tuberculosis
cases at an early stage of illness followed
by successful drug treatment should
interrupt the transmission of M. tuber-
culosis from all patients regardless of
HIV status, thereby reducing tubercu-
losis incidence in the rest of the popula-
tion.>'>!” Comparing countries, the rate
of decline in tuberculosis incidence is
expected to be faster where case detec-
tion and treatment success are higher on
average. The national proportions of all
tuberculosis cases detected and success-
fully treated varied between 27.5% and
62.2% (Table 2). There was no discernible
association between tuberculosis case
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detection or treatment and tuberculosis
incidence across the countries (Table 2;
r*=0.06, P = 0.65).

If case detection and treatment suc-
cess improve with time in any individual
country, we expect to see an accelerated
decline in tuberculosis incidence as the
interruption of transmission lowers the
tuberculosis case reproduction number.
Tuberculosis case detection and treat-
ment did improve somewhat in most
countries between 2003 and 2016 as
tuberculosis incidence declined, though
not in Malawi, Uganda and Zambia
(Table 2; Fig. 1). Within each country,
there were either weak associations (Es-
watini, South Africa, Zimbabwe) or no
significant associations (the other nine

countries) between tuberculosis case
detection and treatment success, and the
rate of decline in tuberculosis incidence
(available from the data repository).'®
In summary, neither the levels nor the
change in tuberculosis case detection and
treatment success can explain the reduc-
tion in tuberculosis incidence observed
in all 12 countries from around 2003
onwards (Fig. 4).

Second, we examined isoniazid
preventive therapy in the 12 countries
and found that the coverage of such
therapy among people living with HIV
was generally low between the years
2003 and 2016 (average 1.0% of persons
eligible across countries; Table 2). In
2016, South Africa started the largest
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number of people on isoniazid preven-
tive therapy, 385932 people, or 51.3%
of those 751620 people newly enrolled
in care for HIV/acquired immunode-
ficiency syndrome (AIDS) that year.
However, only 4.2% of people living
with HIV, on average, received isonia-
zid preventive therapy between 2003
and 2016, contrasted with an average
of 21.8% who started ART during the
same period. In comparison, an aver-
age 3.1% of people living with HIV in
Malawi and 2.9% of people living with
HIV in Zimbabwe received isoniazid
preventive therapy. These three coun-
tries together reported 91.0% (3.28
million/3.61 million) of all people liv-
ing with HIV who had started isoniazid

Fig. 3. Trendsin HIVincidence, HIV prevalence and ART coverage, 12 countries in the WHO African Region, 2003-2016
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Fig. 4. Trends in tuberculosis incidence in people living with HIV, 12 countries in the WHO African Region, 2003—-2016
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hypothesis that ART prevents (for regression coefficients 8 > 1, lower lines) or does not prevent tuberculosis (counterfactual 8=0, upper lines). The number of
cases prevented in each country is calculated from the area between upper and lower lines.

preventive therapy in the 12 countries
by 2016. Thus, isoniazid preventive
therapy may have protected thousands
of coinfected people from developing
tuberculosis in Malawi, South Africa
and Zimbabwe, but the effect on tuber-
culosis incidence at a population level
would have been small in these three
countries, and negligible in the other
nine countries.

Discussion

Our analysis suggests that the roll-
out of ART, supported by the services
needed to provide treatment, such as
HIV testing, drug procurement, treat-
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ment supervision, outcome monitoring
and nutritional supplements, has played
a major part in the tuberculosis decline
in southern and eastern Africa since
2003. Our results are broadly in line with
a previous study* that also found an
association between ART coverage and
the reduction in tuberculosis incidence
among people living with HIV.

By stopping the progression from
M. tuberculosis infection to tuberculosis
disease, we estimated that ART prevented
1.88 million HIV-positive tuberculosis
cases between 2003 and 2016. If ART also
reduced the transmission of M. tuberculosis
infections, as suggested by this analysis,
then our estimate of prevented tuberculosis
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cases would be conservative. In contrast,
we did not identify any evidence that drug
treatment of tuberculosis infection or
disease played more than a minor role in
accelerating the rate of tuberculosis decline.

This study has limitations. Given
the well-known uncertainties in measur-
ing the coverage of tuberculosis control
programmes, we cannot be sure that
improvements in case detection and treat-
ment success did not accelerate the decline
in tuberculosis incidence. Moreover, our
study was an analysis of change; we did
not investigate, and therefore cannot
quantify, the effect of a constant rate of
case detection and treatment in reducing
transmission and tuberculosis incidence.
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We found large variations among
countries in the estimated fraction of
tuberculosis cases prevented by ART.
These variations were linked to differ-
ences in ART coverage. Future research
should investigate both the immediate
and deeper reasons for differences in
coverage, because these reasons are likely
to influence the future success of HIV
and tuberculosis control programmes.
Between 2003 and 2016, Botswana pre-
vented the largest fraction of tuberculosis
cases and achieved the highest coverage
of ART. Since independence in 1966,
Botswana has invested in public services
to tackle ill health and poverty® and
was the first African country to provide
universal, free-of-charge ART.* South
Africa prevented the smallest fraction of
tuberculosis cases among the countries
investigated. Following controversy over
the link between HIV and AIDS,” South
Africa was slower to expand treatment
for people living with HIV, but now has
the largest number of people on ART
and isoniazid preventive therapy world-
wide.®'" In 2015, South Africa became
the first country in sub-Saharan Africa to
issue full regulatory approval for pre-ex-
posure prophylaxis, using ART to protect
HIV-negative people from acquiring HIV
infection.” Consistent with these recent
developments in South Africa, the rate of
tuberculosis decline among people liv-
ing with HIV increased to 4.6% per year
between 2010 and 2016 (compared with
the average decline of 0.5% per year over
the period 2003-2016; Table 1).

The number of patients with tuber-
culosis tested for HIV infection across
Africa has greatly increased. In 2016,
82% of reported tuberculosis patients had
a documented HIV test result, up from
2% in 2004.° Once tested positive for HIV,
tuberculosis patients become eligible for
ART, increasing the chance of successful
tuberculosis treatment and reducing the
risk of death. However, far less progress

Research
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has been made in finding and treating
tuberculosis among people living with
HIV and among HIV-negative people
living in settings with high prevalence of
coinfection, both forms of progress are
imperative for control, and ultimately, for
the elimination of tuberculosis.’ To find
individuals with infectious tuberculosis
earlier requires a greater awareness of the
risk of tuberculosis among people living

Fig. 5. Association between antiretroviral coverage and tuberculosis incidence in
people living with HIV, 12 countries in the WHO African Region, 2003-2016
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ART: antiretroviral therapy; HIV: human immunodeficiency virus.
Notes: In our model, ART coverage explains 68% of the variation in the estimated percentage of HIV-

positive tuberculosis cases prevented (P=0.0009).

Table 2. Interventions to reduce tuberculosis incidence in 12 countries in the WHO African Region, 2003-2016

Country Average ART Detection and treatment successof ~ Average % of HIV-posi-  No. of coinfected
coverage people with tuberculosis® tive people onisoniazid  tuberculosis cases
Average(%) Change(%/year) preventive therapy® prevented (%)
Botswana 46 51 12.5 0.51 48000 (30)
Eswatini 33 39 91.9 0.17 54000 (27)
Kenya 28 38 6.3 0.56 392000 (21)
Lesotho 23 33 104 0.11 75000 (23)
Malawi 29 51 —9.0 3.09 111000 (19)
Namibia 36 61 30.5 044 55000 (31)
Rwanda 42 62 14.8 0.01 19000 (30)
South Africa 22 47 282 421 543000 (11)
Uganda 27 44 —04 0.001 72000 (11)
United Republic of Tanzania 23 28 16.9 0.18 195000 (13)
Zambia 33 56 —7.5 0.02 165000 (20)
Zimbabwe 29 49 21.1 293 149000 (18)

ART: antiretroviral therapy; HIV: human immunodeficiency virus.
¢ Average and change in the number of tuberculosis cases detected and successfully treated for the years 2003 to 2016.°

® Coverage (%) calculated as: total number of people living with HIV who start treatment/total number of people living with HIV, aged 15-49 years.
¢ Estimated number and percentage of HIV-positive tuberculosis cases prevented by ART, 2003-2016.
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with HIV and a more active approach to
tuberculosis diagnosis at home, in the
community and in health facilities.?*-*
While millions of people living with
HIV now receive ART continuously in
southern and eastern Africa, a small
number also receive isoniazid preventive
therapy.®'” In this context, the success of
Malawi, South Africa and Zimbabwe in
starting patients on isoniazid preventive
therapy will improve knowledge on how
to identify candidates for isoniazid pre-
ventive therapy (recognizing that efficacy
is greater for those who are tuberculin
skin test positive and that patients with
tuberculosis disease must be excluded),
maintain adherence to prolonged pro-

phylaxis (daily treatment for at least
6 months), and manage the adverse
reactions that affect a small fraction of
patients on isoniazid.*

Tuberculosis accounted for 1.7 mil-
lion deaths in 2016, including those
among HIV-positive cases® and tubercu-
losis incidence is declining too slowly to
reach international targets. For example,
the WHO End TB Strategy aims to cut the
tuberculosis incidence worldwide by 80%
between 2015 and 2030, which requires
a fivefold increase in the rate of decline,
from 2% per year at present to at least
10% per year.

The slow pace of technological
development in tuberculosis control,

Christopher Dye & Brian G Williams

including diagnostics, drugs and vac-
cines’, provides a strong argument for
making the best use of the tools that are
currently available. The best strategies
may vary from one setting to another,
but for populations having a high or
increasing prevalence of tuberculosis—
HIV coinfection, ART is an effective
intervention. However, the scale-up of
ART alone will not be enough to reach
international targets. Besides the search
for new interventions and technologies,
additional efforts are needed to maximize
the benefits of directly treating tubercu-
losis infection and disease. M
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Résumé

Déclin de la tuberculose dans les populations touchées par le VIH: une étude rétrospective dans 12 pays de la Région africaine

del'OMS

Objectif Rechercher quelle méthode recommandée par I'Organisation
mondiale de la Santé pour lutter contre la tuberculose a eu le plus gros
effet sur lincidence de la maladie dans 12 pays de la Région africaine
de I'Organisation mondiale de la Santé (OMS) fortement touchés par la
tuberculose en lien avec le virus de l'immunodéficience humaine (VIH).
Méthodes Nous nous sommes procuré des données épidémiologiques
de surveillance, d'enquéte et de traitement concernant le VIH et la
tuberculose pour les années 2003 a 2016. Nous avons utilisé des modeles
statistiques pour examiner les effets des traitements antirétroviraux (TAR)
et des traitements préventifs par isoniazide sur la réduction de lincidence
de la tuberculose chez les personnes atteintes du VIH. Nous avons
également analysé le role que jouent le dépistage et le traitement de
la tuberculose dans la prévention de la transmission de Mycobacterium
tuberculosis et donc dans la réduction de l'incidence de la maladie.
Résultats Entre 2003 et 2016, la prise de TAR a été associée a un déclin
de la tuberculose dans tous les pays, avec des différences dans le

déclin de la maladie selon les pays. En déduisant que les TAR étaient
une des raisons du déclin de la tuberculose, ceux-ci ont empéché
1,88 million (intervalle de confiance de 95%, IC: 1,65 a 2,11) de cas de
tuberculose chez les personnes atteintes du VIH, soit 15,7% (IC 95%:
13,82 17,6) des 11,96 millions de cas de tuberculose attendus chez des
patients séropositifs au VIH. La couverture des traitements préventifs
par isoniazide dans la population était trop faible (en moyenne 1,0%
des personnes éligibles) pour avoir un effet notable sur le déclin de
la tuberculose, et les améliorations apportées a la détection et au
traitement de la maladie étaient associées faiblement ou de maniére
non significative au déclin de la tuberculose.

Conclusion Les TAR sont associés au déclin de la tuberculose dans ces
12 pays. Les TAR devraient rester au cceur de la lutte contre la tuberculose
lorsque le taux de co-infection tuberculose/VIH est élevé, mais un regain
d'efforts est également nécessaire pour combattre la tuberculose.

Pesiome

CHuKeHMe 3a6oneBaeMoCTu Ty6epKynesom cpeau rpynn HaceneHus, ctpagatowwnx BUY: perpocnekTueHoe
nccnepgoBaHue B 12 ctpaHax AppuKaHckoro permoHa BO3

Llenb VlccnenosaHue pekoMeHA0BaHHbIX BcemmpHo opraHmsaLmet
30paBoOXpaHeHnAa MeTooB bopbbbl C TybepKyne3om, Hanbonee
3G OEeKTUBHO BANAIOWMNX Ha CHUXeHMe 3aboneBaemMoCcTy
Tybepkyne3om B 12 cTpaHax AQprikaHckoro pervioHa BO3 ¢ BbiCOKMM
BpemeHem TybepKynesa, CBA3aHHOro C MHQULMPOBAHVEM BYPYCOM
MVMMyHofeduUMTa Yenoseka (BAY).

MeTopabl ABTOPbI NONYUMAN AaHHbBIE CUCTEM SMUAEMUONOTMYECKOTO
HaA30pa, MccnenoBaHwii 1 neyenuns B4 1 Tybepkynesa 3a neprnos
2003 no 2016 roa. ABTOPbI MCNONb30BaNv CTaTUCTNYECKME MOAENN
ana vsyyeHusa 3GOeKTMBHOCTU aHTUPETPOBUPYCHOW Tepanun
1 NPOOUNAKTUYECKOTO JIeYeHNA M30HNA3NOOM 1A CHUXKEHWA
3aboneBaemocT TybepKyne3om Cpeay nauneHToB, CTpaJatowmnx
BIY. Takrke Oblna McCrnefoBaHa POsb BbIABEHNA U leUeHns CllyyaeB
3aboneBaHunA TybepKyne3om AnA NpeaoTBpalleHns nepenaum
Mycobacterium tuberculosis 1, cnegoBaTenbHO, ANA CHUKEHNUA
3ab0neBaeMoCTH TyOepKye3oMm.

Pesynbtatbl B neproa ¢ 2003 no 2016 roa npepocTasneHmne
AHTUPETPOBMUPYCHON Tepanuu ObiN0 CBA3AHO CO CHUKEHUEM
3ab0neBaeMoCTH TyOepKyNe3oM B KoM 13 CTPaH, a Takxe C
Pa3MUKAMN B CHXKEHUM 3aB0NeBaeMoCTy TyOepKyne3oM Mexay

CTpaHamu. ECIv CXOANTB M3 TOTO, UTO aHTUPETPOBMPYCHaA Tepania
CRyXNNa NPUYMHON CHUXKEHMA 3a00neBaeMoCTV TyOepKyne3om,
OHa nomorfa npefoTBpaTTs 1,88 MH cydaes Tybepkynesa (95%-
n oW ot 1,65 po 2,11) y naumeHToB, cTpagatowmx BAY, nan
15,7% (95%-11 IN: 01 13,8 o 17,6) 13 11,96 MAH OXKMAaeMbIx CllyyaeB
TybepKynesa c conyTcTaytoLlen nHdekumen BUY. OxBaT HaceneHun
NPOGUNAKTUUECKMM NleUeHeM M30HMA3NAOM Obll CIMLIKOM
HU3KUM (B cpeaHem 1,0% nnL, OTBEYAIOWMX KPUTEPHAM), YTOObI
OKazaTb CyL|eCTBEHHOE BIUAHVE Ha CHUKeHVe 3a00n1eBaeMoCTy
Tyb6epKyne3om, a ynyuylleHns B BbIABNEHUN 1 NIeYeHNM CrydYaes
Tybepkynesa 6binM cnabo UM HesHauuTenbHO CBA3AHbl CO
CHWXeHVeM 3a60N1eBaeMOCTY TyGePKyIe30M.

BbiBOA AHTVPETPOBMPYCHAA TePanma aCCOLMMPYETCA CO CHIKEHMEM
3aboneBaemMocTn Ty6epKyne3om B MCCNefoBaHHbIX 12 CTpaHax.
AHTUPETPOBMPYCHaA Tepanua JOKHA W BNpefb 3aHMMaTb
LeHTpanbHoe mecTo B bopbbe ¢ TybepKyne3om B CTpaHax, rae
nokasatenu TybepKysnesa C ConyTcTByloLLen nHbekumen BNY Beicoky,
HO HeobXxoArMO BO30OHOBMUTL YCUAWA B OTHOLWEHWN NeveHns
TybepKynesa.

Resumen

Descenso de la tuberculosis en las poblaciones afectadas por el VIH: un estudio retrospectivo de 12 paises de la region africana

dela OMS

Objetivo Investigar cudles de los métodos recomendados por la
Organizacion Mundial de la Salud para el control de la tuberculosis han
tenido elmayor efecto en laincidencia de casos en 12 paises de la regién
africana de la Organizacién Mundial de la Salud (OMS) que soportan
altas cargas de tuberculosis relacionadas con la infeccién por el virus
de la inmunodeficiencia humana (VIH).

Métodos Se obtuvieron datos de vigilancia epidemioldgica, encuestas
y tratamientos sobre el VIH y la tuberculosis para los afios 2003 a 2016.
Se utilizaron modelos estadisticos para examinar los efectos de la terapia
antirretroviral (TAR) y la terapia preventiva con isoniazida en la reduccion
de laincidencia de la tuberculosis entre las personas que viven con el VIH.

También se investigo el papel de la deteccion y el tratamiento de casos
de tuberculosis en la prevencién de la transmision de Mycobacterium
tuberculosis y, en consecuencia, en la reduccién de la incidencia de la
tuberculosis.

Resultados Entre 2003 y 2016, la provision de TAR se asoci6 con la
disminucion de la tuberculosis en todos los paises y con diferencias
en el descenso de la tuberculosis entre los paises. Deduciendo que la
TAR era una causa del descenso de la tuberculosis, a TAR previno 1,88
millones (intervalo de confianza, IC del 95 %: 1,65 a 2,11) de casos de
tuberculosis en personas que viven con el VIH, o el 15,7 % (IC del 95 %:
13,82 17,6) de los 11,96 millones de casos de tuberculosis seropositiva
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previstos. La cobertura de la poblacién del tratamiento preventivo con
isoniazida era demasiado baja (una media del 1,0 % de las personas
admisibles) como para tener un efecto importante sobre el descenso
de la tuberculosis y las mejoras en la deteccion y el tratamiento de
la tuberculosis se asociaron débilmente o no se asociaron de forma
significativa con el descenso de la tuberculosis.

Christopher Dye & Brian G Williams

Conclusion La provision de la terapia antirretroviral estd asociada con
el descenso de la tuberculosis en estos 12 paises. La TAR debe sequir
siendo fundamental para el control de la tuberculosis, donde las tasas
de coinfeccion por tuberculosis y VIH son elevadas, pero es necesario
redoblar los esfuerzos para tratar la tuberculosis.
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