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Is Detecting Visceral Leishmaniasis (Kala-azar) Cases through Existing
Control Program Cost-Effective and Early in Nepal?

Pokhrel 8.° & Joshi A. B

.................... B T S T PP PP P Ty L T T P LIPS

To assess cost-effectiveness of early case detection for kala-azar by evaluating
existing health-facility-based program apainst afternative outreach program from

Research design included cost-effectiveness analysis {CEA) in which inpuls arzd
outcomes were measured and compared. An interview of 30 kala-azar cases
generated patients' cost data while Sirsha District Hospital and Kata-azar Project
Quicome measure was number of cases
detected which, with some assumptions, was converled (o number of deaths

The costs per case detected in outreach and heaith-facility-based programmes
were USD (24 and 191 respectively {1999 prices). Aversion of one death cost
these programmes USD 131 and 200 respectively, Median costs to patients were
LISD 25 in outreach programme while # was six times higher in health-facHity-
based programme {USD [46), of which indirect costs due to abseace from work

It is worthwhiie to invest in oalrcach program for carly VL case detectloz: rather
than reiving only on the exisiing passive nature of the costrol program.
However, it is desirable that countries endemic for kala-azar like Nepal should
have a mixed strategy with both the programs, as evidences show that # would
help reduce patients' burden of disease substantially and the heaith care delivery
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Introduction

Visceral leishmaniasis (V0. also known as Kala-
azar, is a disease, which, i untreated. has a
potential to claim fife in almost hundred per cent
cases with developed signs and symptoms, and has
therefore been a major public heaith concern for a
iong time, Approximately 500,600 new cases of VI
are evidenced per year throughout the worid, of
which 90 per cent cases five in five countries:
Bangladesh, Brazil, India, Nepal and Sudan’. In
Nepal, approximately 5.5 million people are at risk

of infection from Vi, covering 12 districts in the -

eastern Teral region, which borders with the Indian
State of Bihar that housed 430000 VL cases over
the past 11 years and is again the centre of an

epidemic VI>, The disease has long been believed
10 be an extension from Bihar, owing to free
mobiiity of poputation living in these two regions
due to the open border’. A total of 13,251 cases
with 320 deaths have been reporwd durmg the
period 1980-98 in the country®. The rate of internal
migration fo Vi affected Terai region over the last
20 years has been very high.

VL control in Nepal continues to rely heavily on the
passive case detection ai the district hospitals using
aldehyde test or more Invasive diagnostic test like
hone-marrow aspiration. There has been occasional
spraying during the epidemic of the disease. A VL
case is treated with firgt fine drug, sodium antimony
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gluconate {SAG), and if 2 case is resistant 1o this,

second line drug amphotericin B is given under
medical supervision due to its toxic nature.
QOutreach case detection is limited o occasional
rescarch  activities, in which usually very high
number of VL cases are detected”.

it is ofien suspected that delayed reporting of the
cases to the health facility is the major cause of
deaths due to the disease® Moreover, since the
current case detection method is passive and people
living in the disecase endemic areas have poor
knowiedge about VL, there may be a strong
possibility of several positive cases going
undetected in the community™. This observation
might have impilications to several economic issues
such as under-utilisation of avatlable resources and
high opportunity costs associated with them, On the
other hand, delayed reporting or under detection of
V1. cases is fikely o increase the overall sociai

costs, as VL infected individuals are important .

reservoir who might rapidly spread the disease in
the community. Moreover, the case fatality rate
associated with undetected positive cases is very
high (a hundred percest among those with
developed signs and  symptoms). Early case
detection is, therefore, needed (o abolish the human
reservoir and control the disease. in an attempt to
reduce the long time-lag between disease onset and
usual time of diagnosis, early case detection
through outreach services might stand as an

attractive alterative to the existing system of case
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management. However, any decision on policy
change should be evaluated for its both costs and

“conseguences in order to determine an efficient

aflocation of limited resources because in health
sector market -is often not readily available’,
Although several studies have established the
effectiveness of diagnostic tests such as direct
agglutination test (DAT) or k39 dipstick in rapid

VL case detection®™® interventions to improve

carly case detection have not been adequately

assessed from the cconomic viewpoint, We report
in this paper the cost-cffectiveness of two
interventions that help to improve earlier case
detection for visceral leishmaniasis in Nepal.

Materials and Methods
Research Design and Viewpoint for Evaluation

A cosi-effectiveness analysis (CEA} model was
used o assess the efficiency of these two programs,
ewing to three primary considerations. First. the
consequence of both interventions being considered
could be expressed in the same natural unit such as
‘cases detected’ or “deaths averted’. Second, the
viewpoint from which the evaluation was to be
carried out was namrower {providers and paticnts),
and thirdly, the research guestion’s main concern
was ‘technical efficiency” of the interventions.
Figure | summarizes the conceptual framework of
the study.

Costs

+ Providers (Labor,
Capital, Material)

= Patients (direct,

Qutreach Detection

» active case detection
» k39 dipstick diagnostic test [—v|® Deaths averted
* treasment included

Effectiveness
N Case detected

indirect)
- Cost/Effectiveness <
I——fl Cost/Effectivencss z - i

Costs - X Effectiveness
e Providers (Labor, Heazlkth E‘:&Cﬂ!ty Based F}etectwn - Case detected

Capital, Material | \1* Pagsive case detection o Deaths averted
s Patients (direct, j*  Bone marrow aspiration for

indirect) diagnosis

s Treatment included

‘The research design is Cost-Effectiveness Analysis (CEA), where similar outcomes are assessed
using a ratio expressed in terms of cost per effectiveness. The outcomes are measured in nalural
health units such as ‘cases detected” and ‘deaths averted'.
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Intervention Strategies

Quireach case detection; A program in which health
workers went te the community and locate
individuals whe were currently ili with clinical
syndrome consistent with VI and perform simpie
diagnostic test (k39 dipstick). If tested positive,
further confirmatory test carried out and a treatment
was given. The program was outreach/mobite in
nature,

Health-facilitv-hased  case detoction: A health
facility (hospital} based program in  which
individuals presented to health facility on their own
with some iliness. If clinically found positive for
- V1, diagnostic tests (bone-marrow aspiration) were
carried out. A itreatmenf was given upon positive
“test resalts, '

VL cases were treated in the hospitals by first-line’
drug (Inf. sodium antimony gluconate; 20 mp/kg
body weight, not more than B30 mp/day for 30
days, and if required for another 10 days more).
. Cases not responding well to the above drag were
treated with second line drug (Amphotericin B; 0.3
mg/kg body weight per day intravenous for 14
days) under medical supervision (hospitalization).

-Study Area, Population and Research
Instruments

The study was conducted in Siraha district of Nepal
where the disease has long been endemic with
annual incidence rmate of 46.60 per 100,600
popuiation at risk and case fatality rate as high as
3.88 per cent in 1997, The total aréa of the district
-is 1,188 square kitometers, covering 109 viilage
“development  commitiees and a population of
532,587 {male femaie ratio 1.05}, of which 130,751
mates and 41,712 females are economically active.
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Majority ‘of the active population is involved in
farming {rice, maize and wheat) and fishing works.

. The houses mainly have thatched roofs and mud

walls, and weli (open or tube) is the main source of
water supply. Govemment health facilities include
Siraha District Hospital, Lahan Hospital, 5 primary
health centres, 9 health posts and 92 sub-health
posts; in addition there are severat private clinics in
the urban localities. The district has annual
population growth rate of 2.05 and 32 percemt
population of age six years and above is literate. VL
remains a leading cause of morbidity in the district
where a population of 497,816 is at risk®.

Fer programime evaluation, Siraha District Hospital
was chosen to represent heaith-facility-based case
detection while a part of Kala-azar Project” was
selected fo represent outreach case detection. For

" estimation: of patients’ costs, all known cases of VI,
diagnosed at the hospital in 1998-99 formed the

sampling frame for the health-facility-based
detection. This sampiing frame was prepared using
information available through medical records of
the hospital, whereas that for outreach programme
was prepared using Kala-azar project's database. A
sampie of 50 VL cases {22 from health-facility-
based detection and 28 from outreach detection}
were fraced in the community where they lived, and
an interview was conducted to assess the patients’
costs, Table 1 summarises data requirement, their
source and study instruments. Standard costing
methods, as suggested in’, were used in the

~ estimates. A data entry program was developed on

Epi Info version 6.04 (Year 2000 compatible}. The
data thus entered was later exported to Microsoft
Excel 97 for analysis,

TFable 1: Summary of data reguirement and their source

Data requirement Study instruments Source
I. Costs to providers Accounts record Secondary
2. Clinical data Program’s database Secondary
No, of cases, patient history, tests performed, results of
tests, diagnosis, treatment, clinical outcerne of
treatment, eic, ) )
3. Otier patient specific data Structered interview Primary

- Patient characteristics, information related to direct and

indirect costs, time taken to recover, etc
4. Probability

Past epidemiotogicat information / Secoridary
estimates.

Measurement of Effectiveness.

Effectiveness was defined at two levels: cases
detected  and deaths averted. The primary
effectiveness, the cases defected, was measured by
counting the number of individuals whoe feli on the
following criteria: “not having a past history of VL

but presents with fever for more than two weeks,
may or may not have spleen/liver/limphnode
enlarged on clinical examination, and reported
positive for VL on serclogical test™ The next level
of effectiveness, deaths averted, was measured




using a formula based on five key assumptions, as
cutlined belows-.

No. of deaths averted = Ny, x {1-pg)
Where, Ng = Number of cases detected and
subsequently treated

py = Probability that a case dies due to VL
even afler treatment (case fatality rate)

Underlying assumptions of this formula:

1. Not all cases that were detected as having VI
and subsequently given treatment for the
disease would survive. If pg is the probability
that 3 VL case would die even afler reatment,
t-ps would give the survival raie of patients
undergoing treatment for Vi,

2. The number of deaths and disability among
these detected cases by a cause other than VL
was assumed to be zero,

3. Detection of a VI cases and subsequent
treatment to them was assumed to provide
these cases with a chance to survive, given that
the supply of other interventions {which might

also contribute to aversion of deaths among

these cases) did not remain limited.

4, The formulz incorporated only gquantitative
aspect {number of deaths averied), not healih
related quality of life years among averted
deaths, assuming that the period in which
detected and treated VL cases lived with
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disabitity was considerably smali (less than a
year).

3. The formula gave egual
popuiation,

weighis to  ali

Cost Measurements

Table 2 identifies the resource use, ways of
measurement and valuation. The overhead cosis
were apportioned {0 the respective programs using
stanciard allocation criteria. Economic {opporiunity)
costing approach as suggested in’ was used in the
estimation. A discount rate of 10 per cent was used
to find the present value of the capital items, which
was later annualised based on the discount rate and
useful Hfe vears. The annual costs 3o obtained were
then apportioned to VL activities by using defined
aliocation bases. Material costs were caloulated
based on two headings. "Direct to activity costs”
included costs of investigations, drugs and meals,
"indirect to activity costs" were the overhead costs.
As no data could be obtained as to how much
suppiies were received by the laboratory, an indirect
approach was used to estimate umit costs of the
investigations using market price of each unit of
input required fo have one investigation. Similar
approach was adopted to estimate drug costs. The
costs of false positives and faise negatives were not
considered, assuming that the probability of the
diagnostic test giving false results is negligible, and
also owing o the study's narrower perspective.

Table 2: Identification, measurement and valuation of costs

Resource use How fo measure

Basis of valuation

Health providers® costs
Staffing (direct)
Capital {direct}

Time {hours)

Consumabies (direct)
Overheads (atlocated)
' Time {hours)
Patients” costs
Direct

Lisits/amounts consumed

Units/amounts consurned
Linits/amount consumed

Units/amounts consumed

Salary/Wage rate

Market prices (conversion Costs)
{Annualized)

Market prices

Market prices

Wage rates/Satary

Market prices/Actual expenses

Indirect {time lost from work} Time {Hours/days/weeks/years) Wage ratefsalary or other labor costs

Note: This table is adapted from Donaidson and Shackiey

Cost-effectiveness Ratios and Sensifivity
Analysis

Cost-effectiveness ratios were expressed as cost in
Nepaiese Rupees as weil as in US dollars (1999
values) per unit of outcome {expressed as "cases
detected” and  “deaths averted"). A one-way
sensitivity  analysis was performed on  those
parameters of costs and effectiveness, which was
subject fo appreciable uncertainty (discount rate in
cost  function and probability of swrvival in
effectiveness formuia).

Results

The total cests incurred by the two interventions
from both providers' and patients’ viewpoint are
sumymarized in Table 3. The share of capital costs in
heaith-facility-based program was about 60 percent,
of which 92 percent was due to building alone. Of
totaf material costs, those direct 10 the activity
accounted for about 55 percent. Drugs alone
accounted for 39 percent of the total material costs
in health-facitity-based program.
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Table 3: Total costs (1999 value) of programs from providers' and patients' perspectives (exchange

rate USD 1= Rs 68.15}

Viewpoint for analysis

Health-facility-based program

Outreach program (adjusted)

Rs Ush % of Total Rs USPh % of Total
Providers {per year)
Staffing 209,433 3,073 248 25,200 369 18.64
Material 691,010 14,139 328 110,000 1,614 81.36
Capitat 1,308,378 19,198 59.23 - - -
Total 2,208,821 32411 160.00 135,200 1,983 HIG.00
Patients {per VL. case)  Health-facilify-based program (n=22}  Outreach program {n=28)}

Rs. UsD Rs Usp
Direct 2,154 3161 HL P i.04
(per patient; median value)
indirect 8,540 125.31 1,525 22.38
{per patient; median value)
Tosal 9954 146.06 L6670 24.5¢

The actuai costs incurred by the outreach program
was USD 9,985 of which 4G percent was due to
expenses refated to staffing alone. However, a
market survey revealed that the unit prices of some
of the inputs that the outreach program paid were
higher than the existing market rates. This prompted
the investigators {0 adjust the costs of outreach
program. The rates which were common and
usuaily paid by nos-governmental agencies for
simiiar intervention were used in the adjusted
estimates, assuming that it was the rate in a
competitive lzbour market. The total providers'
costs (adjusted) of outreach case detection program
thus came down to USD 1,983 of which 19 percent
was due o staffing alone (Tabie 3}). The detection
activities accounted for 72 per cent of the total costs
and the rest cost was for the treatment of detected cases.

The median age of VL cases interviewed was 25.5
and 25 years respectively in outreach and facility~
based program. The respective daily earnings of
these groups were Rs 35 and 40 (less than a US
doliar), Median values were used lo explain the

differences in costs of two programs, as there were
substantial variation in the observation, and the
mean was affected largely by extreme values. The
median tolal cost to cases detected by health-
facility-based program was sbout 6 times higher
than that in outreach program. This is largely
atiributed by the total indirect costs to patients,
which inciuded opportunity costs of relatives
accompanying the patient to hospitais and taking
care at home in addition {o costs due 1o histher own
absence from work. indirect costs accounted for
about 86 per cent of the total costs o patienis
detected by faciiity-based program.

In order to convert primary effectiveness (cases
detected) imio higher level {deaths averted), a
muitiptication factor of 0.95 was taken based on
available epidemiological datz, The cost-
effectiveness ratios are given in Table 4. The
difference in  average costs from provider's
viewpoint (LUISD 67 per case detected) is substantiat

‘In the context of Nepal, where per capita income is

just above USD 206,

Table 4: Cost-effectiveness of visceral leishmaniasis case defection programs

Health-facility-based program Outreach program
Effectiveness : _
Poputation at risk of VL* 497 816 39,102
Number of cases detected {E;} 170 6
Case detection rate ‘34.1 4.9
{per 100,000 poputation at risk)
Probability of survival {1 - pg) 0.95 0.95
Number of deaths averted (E3) [= £, x (1 - pgl} 161.5 15.2
Cost-effectiveness Ratio
Providers' perspective :
Costs (in Rupees) 2,208,821 135,200
Costs (in USh)y** 32411 - 1,983
Cost per case detected {in USD)** 191 124
Cost per death averied {in USD** 200 131
Puatients’ perspective
Cost per case detected (median value, Rupees) 4,954 161
Cost per case detected (median value, USD)** 146 25

* [ata obtained from Ministry of Health®. ** Exchange rate USD 1= Rs 68.15.




Seasitivity Analysis
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‘Tabie 5 presents the resuits obtained by changing values for discount rate and probabifity of survival. The

costs of heaith-facility-based program was sensitive to the discount rate used to annrualize the capital costs.:

With the discount rate of 3 per cent or less the health-facility-based program became comparable with the
outreach program. The cost-effectiveness was not so sensitive 1o the probability of survival. Even with the
highest value of case fatality rate found in the country (13 percent), the cost-effectiveness ratios changed to

slightly higher point than the estimated ones.

Table 5: Sensitivity analysis of cost-effectiveness ratie and costs, according to different values of

discount rate and probability of survival

Change in results for health facility based detection program

Discount rate

Capital costs  Total costs {Rs.) C/E,= Costs per case  C/E,= Cosis per death

{Rs.} detected in Rs. averted in Rs.
3 per cent 635,536 1,535,999 9,033 {1J8D 133} 9,511 (USD 140;
5 per cent 808,364 1,708,807 0,652 (USD 147) H3,581 (USD 155}
18 per cent 1,308,378 2,208 821 12,993 (USD 191 13,677 {LUSD 200)
hange § i timates .
Probability of Programs Total costy No. sf cases  No. of Deaths Cost/deat  Cost/death
Survival {Rs.} detected averted averted {Rs} averted (USD}
= (} - CFRy* :
1-013  OQutreach 2352’00 16 13.92 9712 143
Health facility 2208821 176 147.9 14934 219
1005  Outreach 135200 16 15.2 3895 13t
fHealth facifity 2208821 176 161.5 13677 260
i+ 0.0124  Quireach 135206 16 15.8 8536 126
Health facility 2208821 176 167.9 13155 193

CFR= Case fatality rate. Source; Ministry of Health (2).

Discussion

This was the first study comparing\\_cosz~
effectiveness of early case detection for VI under
two separalely run programs in Nepal or efsewhere
{to the best of our knowledge). The resuits indicate
that the cutreach program is more cost-effective {0
improve carly case detection than the existing
heaith-facility-based program. Some points need
further discussions in this respect. The adjusted
tabor costs in outreach program, for example, might
raise some interesting questions. From the
perspective of government provider, does it allow
for the sustenance of the program, as the provider
has to pull up some additional resources in order to
pay at market rates? Moreover, paying at
governmesnd rate itself might disregard the real wage
rate prevalent in that area and workers might not be
willing to work for the goverament provider. On the
other hand, is the outreach program still be a better
alternative if the fabor costs were not adiusted? The
figures from the analysis indicate that ¥ is not.

The difference in the share of staffing costs in
facility-based program (9.5 per cent) and outreach
prograr {18.6 per cent) reflects importance of staff
involvement in outreach services. This is further
atiributed (o zero capital investment in case of
outreach services;, most of them were recurrest
¢osts going to case detection alone. Moreover,
health-facility-based program might have some
drug-resistant cases and defaulters, which might

mave increased the costs to the program. 11 was
considered to be zero in outreach detection
program, assuming that outreach program results in
early case detection. Notably, cost of hospitalization
as estimated in outreach program. may not refiect
the true cconomic costs, as the minimum charpe
taken by the hospital for a case has been used to
estimate costs of hospitalization if the detected
cases were to be treated by the outreach program.

The large variations found in the patients' costs may
fargely be attributed to the severity of the disease,
accuracy of the diagnosis made, patients’
complisnce, drug resistance and attitude jowards
secking health care. Opportunity costs of patients
due to absence from work in case of heaith-facility-
based program was more than three fold higher than
that in outreach program. Interestingly, median
opportunity costs to refatives due to patient’s care at
home was zero for cases detected by outreach
program. Most cases newly detected couid take care
of themseives and did not require any support from
their relatives, and in case of those who reguired,
the hours per day of the support was less than that
for cases detected by the facility-based program.

The resulis therefore show thal patients of visceral
leishmaniasis are bearing a substantial disease
burden, mainly in terms of indirect costs due to
absence from work. Especially among patients with




income below the poverty line, the econromic
consequences of VL can be devastating. These
consequences scemed more depressing in health
facility-based program thap outreach program, as
most of the cases detected by this program who
were living under absolute poverty (daily eaming
iess than UJSD 1) was found 1o be incurring costs
above USD 70 than the same group of cases
detected by outreach program.

An important drawback of the effectiveness
measure used in this study was its ignorance of
many confounding factors other than VL that would
lead the case to death in worst scenario and to early
recovery in the best scenario. Nevertheless, the
primary effectivencss measure {cases detected) was
supposed to have certain value in itself because i a
case is detected, it was assumed that the health
systern would treat it and stop the trans:msszon of
the discase.

it 15 mportant to note that the k39 dipstick was
found to be very practical, easy to use in the fleld
settings, and effective in detecting VL cases.
Moreover, the affordability of the test {it is
available at USD L12 per test) may aiso imply its
greater use in future by the health system. However,
it can not replace bone marrow aspirates, as it gives
positive results to already treated V1. cases. It may
nevertheless be used to detect new VL cases, thus
limiting the use of bone marrow aspirates, which is
both costiier {USD 4.0 per test) and more invasive,
The economic costs of having k39 dipstick in terms
of manpower is aiso much less, as it can be done by
any heaith worker with little training in the
community,

Since the two programs being evaluated are likely
to be complimentary in nature, a retevant guestion
here could be “can we add outreach program fo the
existing health- facility-based program to improve
eatly case detection?” The study results provide
encugh evidence of this possibility,. As seen in
cartier discussions, if ouwtreach program i3
implemented, it would reduce the patient’s burden
of disease substantially. However, one should be
aware of the additional costs that would be required
if a decision to infegrate outreach detection to the
health facility is to be taken. Bt is, therefore
important o calculate marginal rather than average

costs of the programs. The programs were evaluated

separately, and therefore, no data on the combined
costs were available. However, assuming that there
would be some shared costs if these two programs
were combined, the total costs of the combined
program would be iess than the sum of the costs of

each program. In this case, the incremesntal cost of

integrating outreach detection o health facility wili
be less than the average cost of cutreach program,
Thus, the combined program should incur USD 124
{average cost of outreach program) or less per
additional case detected.  From  providers’
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perspective, it is a better aliernative as the average
cost of health facility-based program (LJSD 191 per
case detected) is more than this amount,

Conclusion and Policy Implication

it can be concluded that, given all assumptions
made to estimate ¢osts and effectiveness in this
study be realistic, outreach case detection program
is more efficient than the existing health-facility-
based program. In case outreach program can not
entirely substitute facility-based detection for they
are likely to be complementary in nature, we
recommend that these two programs should go
together, as this wouid detect more cases as well as
reduce the time-lag between infection and seeking
health care, This integrated approach is also more
cost-effective than existing system, and would be
able to address equity issues by reducing patients’
cost substantially.

The health system: should be aware of the fact that,
although treatment of VL is given free of charge at
district hospitals, patients are not reporting to heaith
facility due to both direct and indirect costs
sssoctated with treatment, as being extremely poor,
they can not afford it Thus, it is important to reduce
time-lag between infection and diagnosis, or else
there might be growing incidence of the disease.
Growing incidence of VI could simply mean
greater risk of transmission of the disease in the
community, which ip turm may mean the increased
costs to the society.
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