ANNEX 1
Explanation of the GPSTB Cost Projections and TB Control Analysis

The Global Plan to Stop TB (GPSTB) estimates that TB-control activities over the next five

years will cost $9.1 billion, covering all major TB-control activities:

*  Expanding DOTS ($6.2 billion) in all TB high-burden countries and in all other low- and
lower middle-income countries' (that is, countries with a GNP per capita of $3,000 per
year or less?).

* Adapting and improving DOTS ($1.7 billion) to cope with TB-HIV co-infection and
with multidrug-resistant TB.

*  Research for new TB diagnostic tools, drugs, vaccines, and operational improvements
($1.1 billion).

e DPartnership initiatives ($75 million)—including advocacy, communications,
coordination, and resource development.

Expanding, adapting, and improving DOTS accounts for 87 percent of the GPSTB costs. This
annex explains in brief how cost estimates for these components of the plan were analysed and
evaluated. Complete detail of the methodology for cost estimates and the epidemiological
projections is being published separately as 7he Economic Annex to the Global Plan to Stop TB.

The financial gap between five-year TB-control costs and the available resources is estimated at
$3.8 billion, roughly 41 percent of total plan costs. The largest component of this gap is
associated with DOTS expansion ($1.6 billion), and is estimated from national TB programme
plans that are the basis for WHO’s Global DOTS Expansion Plan (GDEP). The GDEP was
first published in May 2001, and has been recently revised based on revisions to national TB-
control plans (for example, in Indonesia, Pakistan, China, and India). Among these revisions
are improved estimates of the general health-system capacity of high-burden countries to
support DOTS expansion. The estimated financial gap in this GPSTB is consistent with these
new GDEP estimates. The estimated financial gap between needed and available resources for
DOTS expansion in other low- and lower-middle income countries is based on an extrapolation
from what is known about the capacity in high-burden countries.

I'The total estimated plan costs shown in this table exceed the estimate of resources required for global TB control in a recent analysis
conducted by WHO (see K. Floyd, L. Blanc, M. Raviglione and ]J.W. Lee, “Resources Required for Global Tuberculosis Control”
Science 2002, in press). This is because the latter focuses on the costs for DOTS implementation, and does not include an assessment
of resources needed for MDR-TB, TB/HIV, new diagnostics, drugs and vaccines, and partnership activities. Estimates for DOTS
implementation in both publications are similar. In the analysis undertaken by WHO, it is estimated that $6 billion is required for
DOTS implementation in the 22 HBC and in the low- and lower-middle income countries outside the 22 HBC during the period
2001-5 ($225 million less than is projected in this plan), and that the resource gap is about $1.5 billion (compared to $1.6 billion in
this plan). The differences arise because the two studies were conducted independently and used slightly different methods to project
cases to be treated, costs, and available resources. However, the fact that the two studies are broadly consistent strengthens the validity
of both estimates. The main difference lies in the cost estimates for low- and lower-middle income countries outside the 22 HBC. This
is to be expected given the limited data and the need for more assumptions in estimating costs for these countries. Both sets of estimates
will be updated as more data become available.

2 Appaix, Olivier. Tuberculosis Control: Financial Evaluation for the 2001-2005 Period (in Low- and Lower Middle-Income
Countries). Economic Annex to the Global Plan to Stop TB Boston: Partners In Health, to be published in 2002.
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The estimated financial gap for TB-HIV prophylactic strategies ($604 million) is projected
based on current investment in TB-HIV pilot projects by donors and host governments, but
not on any detailed national plans or budgets. Likewise, the gap projected for MDR-TB
treatment ($834 million) is based on assumptions of likely national support for successful and
cost-effective DOTS-Plus programmes. The projected gap for research and development efforts
($708 million) is based on known research and development commitments in 2001, and
assuming that those commitments remain in place over five years. The estimated financial
shortfall for the Stop TB Partnership ($65 million) is projected for five years, net of current
partnership support, which is assumed to remain constant for the five-year period.

DOTS EXPANSION

Modelling DOTS Expansion in 114 Countries: To accurately capture the costs of TB
control in high-burden and low- and lower-middle income countries, the authors of this
study constructed a model that projects TB-control costs on a country-by-country basis over
the 2001-2005 period. The model builds unit costs for specific TB-control elements in each
country, deriving cost from national TB-control programmes plans for 13 high-burden
countries, and from health-care cost studies and data from 17 additional low- and middle-
income countries. This information was supplemented with questionnaires and personal
communications with national programme coordinators from most of the 22 high-burden
countries, and with WHO officials around the world. Where specific cost information was
lacking, cost estimates for TB-control inputs in specific countries were derived by
extrapolating from known costs in neighbouring countries, and/or from countries with
analogous socio-economic and epidemiological profiles. Cost projections do not include any
inflation adjustments. Costs are calculated in 2000 U.S. dollar equivalents.

Table 1: Cost Projections for DOTS Expansion® (in $ millions)

5-Year Costs

In the 22 high-burden countries
* TB Programmes

* General Health Services

Other low- and middle-income countries
* TB Programmes
e General Health Services

DQOITS Expansion Working Group

Total

3 See footnote on the preceding page regarding the separate analysis of DOTS expansion costs, which estimated substantially similar
costs using somewhat different methodologies.
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The GPSTB estimates costs for all TB-control activities in the 114 countries it covers,

including the following:

e All activities of national TB programmes—Training, operational research, diagnostic
capacity (such as laboratories and equipment), public education awareness initiatives, and
a reliable supply of quality drugs, including drugs supplied through the Global TB Drug
Facility.

*  Expenses for expanding existing DOTS programmes and establishing new programmes—
providing capacity adequate to detect and treat the numbers of patients anticipated by the
TB-control goals for 2005 and by WHO epidemiological projections.

*  Costs for clinical management of routine TB as it is practiced in each country, including
costs for the use of hospitals, clinics, dispensaries, and sanatoriums, regardless of whether
they are under the control of the national TB-control programme.

* Administrative expense for the management and supervision of increasingly large and
complex programmes.

DOTS expansion costs were estimated on a cash basis: how much will the country spend
throughout the 2001-2005 period if it expands DOTS as required to meet the targets? The
projections include, therefore, the full capital costs of new laboratories, for example, instead
of amortizing depreciation costs over the useful life of these facilities.

Estimating the costs to general health-care systems of treating the expanded caseload is
fraught with difficulty, not the least of which is uncertainty about the capacity constraints of
existing systems. Being unable to predict whether or by how much general health services will
have to expand facilities to treat increased numbers of TB patients, the model generated a
range of possible costs. The low end of this cost range ($3.2 billion) assumed that, with the
efficiencies introduced by expanding DOTS, there will be adequate capacity in health service
facilities to handle increased patient populations. The high end of this range ($4.5 billion)
assumed that facilities are now at capacity, and that increasing caseloads will require increased
capacity. The cost of new capacity was then estimated by assuming that the incremental cost
of expansion would be equal to the current average cost (per patient or unit of service) of
existing facilities, times the increased number of patients in expanded programmes. In this
case therefore, the cost projections include depreciation, and thereby approximate the capital
costs of new facilities and equipment.

Within this range—$3.2 to $4.5 billion—we chose a midpoint of $3.85 billion as the
estimated cost to general health-care systems of expanded TB control ($3.0 billion in high-
burden countries and $850 million in other low- and lower middle-income countries). This
represents over half the estimated cost of DOTS expansion. It is necessarily a tentative
estimate, and will have to be carefully reconsidered as we learn more about health services
capacity in individual countries and as DOTS expansion progresses.

The GPSTB cost projections substantially confirm parallel cost estimates made in the World
Health Organization’s Global DOTS Expansion Plan (GDEP), published last year (May,
2001), despite having used a slightly different methodology, and are consistent with updated
GDEDP cost estimates that will be published in 2002.
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There are important limitations in our ability to project TB-control costs:

* Epidemiological uncertainty due to rapid change in factors affecting incidence of TB,
MDR-TB, or TB-HIV co-infection. Estimates will change as we improve our ability to
predict disease trends, when incidence falls as a result of TB-control investment, or with
unexpectedly rapid progression of TB.

*  Uncertainty of cost data. The quality of health-care cost information provided by countries
varies considerably, and these costs are moving targets as countries reorganize health-care
delivery and reallocate resources. Likewise, estimating the share of a nation’s general health-
care system devoted to TB control requires gross assumptions that provide indicative, but
not fully accurate, cost estimates. This is due in part to evolving protocols and practices.

There are reasons to be cautious in estimating TB incidence, as the WHO Global TB Control
Report 2001 points out: “For high-burden countries, the difference between the lower and
upper estimates of (TB) incidence is typically twofold.” The GPSTB used the WHO’s
epidemiological data for 1999 (the most recent available in September 2001). Assuming
stable incidence rates, it projected the number of TB cases needed to be detected and treated
in each country over the five-year period to achieve the WHO goals for detection of new cases
(70 percent) and for successful treatment (85 percent). In 1999, there were an estimated 8.4
million new cases of TB, of which roughly 44 percent were infectious or sputum-smear
positive (§S+). Assuming level progress towards the targets, the GPSTB estimates that there
will be nearly 43 million new TB cases in the 114 countries covered over the 2000-2005
period, and that 44 percent of cases will be infectious, as shown in Table 2.

Table 2: TB-Control Projections for 2001-2005 in Low- and Lower-Middle Income Countries
(cases in millions)

Current Level of TB Stop TB Goals
Control

All Cases SS+ Cases All Cases SS+ Cases

Number of New Cases
(Incidence) 42.9 18.9 42.9 18.9

Cases Detected and Treated 19.1 7.7 26.0 11.3
» Covered by DOTS 8.7 4.7 21.5 10.0
* Covered by other protocols 10.4 3.0 4.5 1.3

As this table shows, the plan projects that TB cases detected and treated under DOTS will
more than double, if proposed GPSTB investments are made. DOTS programmes will
recruit 850,000 additional TB cases each year, of which at least 350,000 will be infectious

4 World Health Organization. Global TB Control: WHO Report 2001. Geneva: World Health Organization, 2001, p.32.
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(SS+ cases)>— that is, 5.3 million additional smear positive cases over five years. The
projected growth in DOTS programme patients will be a function of two factors, reflecting
the WHO goals—an increase in TB case detection (+ 6.9 million cases) and in increased
DOTS treatment of TB patients whose cases are now being treated under non-DOTS
protocols (+ 5.9 million cases).

DOTS is the recommended and generally accepted strategy for TB control throughout the
world, but in many countries it is not the exclusive mechanism. Currently, only 46 percent of
patients treated for TB worldwide are cared for under DOTS programmes. The remaining
patients are treated by other means—often less efficiently and effectively—in national TB
programmes, in private practices, or through general health services. In India, for example,
only 6 percent of estimated smear-positive TB cases were notified and treated under DOTS
(1999), but the DOTS treatment success rate in India is high (84 percent) and the country is
expanding its DOTS coverage rapidly. In Russia, to take a second example, TB case
notification rates are quite high, but less than 2 percent of smear-positive cases were notified

and treated under DOTS in 1999.

The goal of the GPSTB is for all countries to achieve DOTS coverage of 100 percent of their
population by 2005, and that 70 percent at least of all new TB cases will be detected and
managed by DOTS programmes. The plan projects that DOTS case detection and treatment
in each country will increase on a straight-line basis from current DOTS detection and
treatment rates to the 2005 target rates, except in countries where credible projections show
that targets will be met earlier. But, as noted, this study does not attempt to predict how
quickly or to what extent the existing cost structure for TB control in specific countries will
change with the increasing use of DOTS.

If DOTS programmes expand as projected and successfully treat 85 percent of patients, they
could save some 3.4 million patients who will otherwise die of TB. As noted above, of the
additional patients treated in expanded DOTS programmes, 6.9 million will be the result of
increased case detection capability. Roughly 3.6 million of these patients will be SS+, and
absent treatment, 65 percent of these patients will likely die, as will roughly 40 percent of the
remaining, non-infectious TB patients. These figures alone, adjusted for mortality rates of SS+
patients within DOTS programmes (4 percent), yield a conservative estimate of 3.4 million

lives that could be saved through DOTS expansion.

DOTS expansion in the 22 high-burden countries is projected to cost $6.2 billion over five
years, an increase of $1.66 billion over what is now being spent for TB control. If these cost
projections prove accurate, the incremental cost of detecting an additional 6.9 million cases
and of treating these patients would thus be $240/patient, and the incremental cost per life
saved would be $485. Assuming 24 years of life per death averted produces a cost for DOTS
expansion of over $20 per year of life gained, on average.

S5For comparison, in the Global Tuberculosis Control Report 2002, WHO estimates that an extra 330,000 SS+ cases will need to be
treated each year if control targets are to be met. The fact that the 2 figures are very similar strengthens the validity of both estimates.”
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ADAPTING AND IMPROVING DOTS

Cost estimates for adapting and improving DOTS to cope with multidrug-resistant TB
(MDR-TB) and with TB-HIV co-infection are preliminary. Strategies to deal with these
health threats are still evolving. Furthermore, epidemiological data on these enormous
challenges is more uncertain than that available for routine tuberculosis.

Table 3: Cost Projections for Adapting and Improving DOTS (in $ millions)

5-Year Cost
TB-HIV Country Needs 630
* Voluntary Counselling ans HIV Testing 290
* TB Testing, Screening, and Programme Costs 330
* Drug Cost—INH Preventive Therapy 10

MDR-TB Country Needs 1,070
* Drugs 650
* Other Costs 420

Total 1,700

TB-HIV Co-infection TB-HIV co-infection is a terrible and complex problem confronting
patients and health workers around the world. There still are too few programmes
confronting the deadly synergy of these two diseases, and reliable data on those that are being
implemented is still scarce. As a result, predicting the cost of widespread intervention is
extremely difficult. Yet a Global Plan to Stop TB could not possibly pass over this central
problem of TB control.

The GPSTB begins to estimate the costs of responding—shown above in Table 3— by
drawing on preliminary cost information and promising results from ProTEST projects in
sub-Saharan Africa and from other preliminary studies. Costs have been projected for
voluntary counselling and testing (VCT) of roughly 28 million people in twelve sub-Saharan
countries. The twelve countries are four that have established ProTEST projects (Malawi,
Uganda, South Africa, and Zambia), four in which ProTEST projects are being established
(Mozambique, Ethiopia, Kenya, and Tanzania) and four others (Rwanda, Congo DR, Cote
D’Ivoire, and Senegal). An estimated 3.3 million of these patients (12%) are projected to be
HIV-positive, and then half of these are projected to be co-infected with TB. These co-
infected patients are assumed to receive INH preventive therapy to prevent the onset of active

TB.

There are considerable limitations in these estimates. ProTEST provides an excellent model
for how TB-HIV co-infection will have to be addressed, but reliable cost data from the
projects is not yet available. There are also uncertainties regarding the extent of co-infection,
the willingness of patients to volunteer for testing and the extent of the synergy between these
two diseases. In addition, treating TB-HIV co-infection will likely require a larger set of
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interventions. Cotrimoxazole, for example, is now being used by a number of African
countries to prevent bacterial and parasitological complications of HIV. It will likely be used
more extensively in the future, as further evidence on its effectiveness is assembled. As a result,
the summary table at the end of Chapter 3 notes other likely components of TB-HIV control,
even though they have no cost associated with them, in order to highlight their importance
and the need for more complete cost information.

MDR-TB: Two scenarios were used in estimating the proportion of all TB cases that are
multidrug resistant—one providing an MDR-TB rate of 3.2 percent and the second a rate of
4.6 percent. This study assumed the worse incidence, which would result in 1.9 million cases
of MDR-TB. The GPSTB urges the rapid expansion of capacity to treat MDR-TB, yet it is
very difficult to predict how rapid this DOTS-Plus expansion will be. Hence, we have made
a necessarily tentative assumption that 40 percent of all MDR-TB cases detected will be
appropriately treated over the next five years (494,000 of the 1.2 million estimated cases
detected). This assumption will need to be reviewed in light of the progress of countries in
initiating DOTS-Plus programmes.

Table 4: MDR-TB-Control Projections for 2001-2005 in Low- and LowerMiddle Income
Countries (cases in millions).

Current Level of
TB Control Stop TB Goals

Number of New Cases (Incidence) 1.9 1.9

Cases Detected and Treated 0.9 1.2
* Covered by DOTS-Plus 0.06 0.5
* Not Appropriately Treated 0.9 0.7

Cost estimates for MDR-TB treatment must be derived from very limited data. We have
relied mostly on data from programmes in Peru, and have extrapolated those known costs to
all other countries with likely MDR-TB problems. As further data is available from Peru and
elsewhere, these estimates of treatment costs will need to be revised.

Expensive second-line drugs account for roughly 60 percent of the projected five-year cost
estimate of $1.1 billion. The projected per patient cost for drugs is $1,317, on average, at
current levels for standardized regimens. Other DOTS-Plus costs consist of programme costs
of $170 million ($344/patient) and general health service system costs of $250 million
($507/patient), reflecting likely difficulties of initiating and scaling up DOTS-Plus
programmes. These projections will be revised as further data becomes available.

6 There are now roughly 7,000 patients worldwide being treated for MDR-TB under approved DOTS-Plus programmes.
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ANNEX 3
COUNTRIES INCLUDED IN THE GPSTB ANALYSIS

High-burden and low- and lower-middle income countries(1)

Clusters All low- and lower-middle income countries, 22 High-Burden
excluding 22 High-Burden Countries Countries

Sub-Saharan 45 | Angola, Benin, Botswana @) Burkina Faso, Congo DR,

Africa Burundi, Cameroon, Cape Verde, Central Ethiopia, Kenya,
African Republic, Chad, Comoros, Congo, Nigeria, Uganda,
CUte d'lvoire, Djibouti, Eritrea, Gambia, South Africa,
Ghana, Guinea, Guinea-Bissau, Guinea Tanzania (United
(Equatorial), Lesotho, Liberia, Rep. of),
Madagascar, Malawi, Mali, Mauritania, Zimbabwe

Mozambique (b), Namibia, Niger, Rwanda,
Sao Tome & Principe, Senegal, Sierra
Leone, Somalia, Sudan, Swaziland, Togo,

Zambia
Middle East 12 Algeria, Egypt, Gaza & West Bank, Iran, Irag,
& Northern Africa Jordan, Libya, Morocco, Syria, Tunisia,
Turkey, Yemen
Eastern Europe 19 | Albania, Armenia, Azerbaijan, Belarus, Russian Federation
and the Newly Bosnia-Herzegovina, Bulgaria, Georgia,
Independent Kazakhstan, Kyrgyzstan, Latvia, Lithuania,
Stafes Macedonia, Moldova, Romania, Tajikistan,
Turkmenistan, Ukraine, Uzbekistan
Latin America & 19 | Belize, Bolivia, Colombia, Costa Rica, Brazil, Peru®
the Cuba, El Salvador, Ecquador, Guatemala,
Caribbean Guyana, Haiti, Honduras, Jamaica, Nicaragua,
Paraguay, Dominican Republic, St. Vincent &
Grenadines, Suriname
Asia 19 Bhutan, Korea (DPRK), Laos, Maldives, Afghanistan,
Mongolia, Nepal, Papua New Guinea, Sri Lanka Bangladesh,
Cambodia, China,
India, Indonesia,
Myanmar, Pakistan,
Philippines,
Thailand, Viet-Nam
Total 114 92 22

() Countries are grouped as shown only for the purpose of the GPSTB economic analysis.

() Botswana had a GNP/ capita of $3,240 per year in 1999. However, it was included in the present evaluation given the
very high burden of TB in the country (the highest incidence rate in the world as of 2000 with approximately 7% of
its population being dually infected by MTB and HIV).

() Mozambique joined the 22 HBC list in 2001, replacing Peru. However, cost estimates used for the GPSTB are based
on the list for the year 2000, which included Peru but not Mozambique.
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