REFERENCES

Asinas, C.Y. Current status of malaria and control activities in the
Philippines. Southeast Asian J Trop Med Public Health 23 :55,

1992.

Ayres, R.U. Technological Forecasting and Long Range Planning. McGraw
Hill, New York, 1969.

Becton Dickinson Tropical Disease Diagnostics. ParaSight Rapid test for

P.falciparum malaria. Private communication, 1993.

Bjokman. A and Philips-Howard P.A. The epidemiology of drug- resistant
malaria. Trans R Soc Trop Med Hyg 84, pp.177-180, 1930 a.

Drug-resistant malaria: mechanisms of development and
inferences for Malaria control. Trans R Soc Trop Med Hyg
84, pp.323-324, 1990 b.

Cetron, M.J. Technological Forecasting, Gordon and Breach, New York
1969.

Clarke, M and Wilson, A.G. Modelling for Health Service Planning: an
Qutline and an Example. University of Leeds,pp.23-55, 1992.

Creese A and Parker D. Cost analysis in Primary health care: a
training manual for program managers. WHO/SHS/NHP, 1991.

Denis M.B, Meek S.R. Malaria in Cambodia. The Southeast Asian J Trop
Med Public Health 23:23, 1992.

Drummond and others. Methods for the economic evaluation of health
care programs, 1991.

Fungladda W, Sornmani S. Health behavior, treatment seeking patterns,



82

and cost of treatment for patients visiting malaria clinics
in western Thailand. Scutheast Asian J Trop Med Public Health

17:379-385, 1986.

Gerstenfeld A. Technological Forecasting. J Business, 44: 10-18, 1971.

Guyatt, H. and others. Controlling schistosomiasis: the cost-
sffectiveness of alternative delivery strategies. Private

communication, 1993.

Hongvivatana T, ana others. Knowlelge Perception and Bebavior of
Malaria. Center for Health and Policv Studies, Mahidol

University, Bangkok, 1985.

Ikemoto Y. Income distribution and malnutrition in Thailand.

Private communication, 1994.

Jatapadma S. Some epidemiological aspects of drug resistance falciparum
malaria in Thailand: a review. Facultv of Medicine, Mahidol

University, Bangkok, Thailand, pp. 37, 1993.

Kaewsonthi § and others. Internal and External Costs of Malaria
Surveillance in Thailand. UNDP/WORLD BANK/WHO Special Program

for Research and Training in Tropical Diseases, 1988.

Kaewsonthi S and Harding A.G. Cost containment in health care

services. Second International Symposium on Public Health in
Asia and the Pacific, January, 1986 a.

Economic Problem of Parasite Control Programs. Sixth
International congress of parasitology. Brisbane,1986b

The Economics of Malaria Control in Thailand. Parasitol
Today 5: 392-396, 1989 a.

Economic analysis and evaluation. International Conference
on the Economic Analvsis of Malaria Control Programs, Bangkok,




83

1989 b.

Kamolratanakul P, and others. Human behavior in relation to selection
of malaria treatment. Southeast Asian J Trop Med Public

Health. 23: 189-194. June, 1992.

Karbwang J, and others. Pharmacokinetics of Mefloquine in treatment
failure. Southeast Asian J Trop Med Public Health 23:12- 15,

1992.

Ketrangsee S. Status report of malaria in Thailand. Southeast Asian J
Trop Med Public Health 23:67, 1992.

Lim Awes. Current status Malaria in Malaysia. The Southeast Asian J
Trop Med Public Health 23:43, 1992.

Linstons, A and Devendra. Technological Substitution Forecasting
Technique and Application. American Elsevier, New York, 1967.

Looareesuwan, S. and others. Drug resistant malaria, with special
reference to Thailand. Special report from TROPMED/ Thailand

23, December, 1992.

McDonnel, E. Malaria: the politics of control. The Sunday post,

September 12, 1993 a. Bangkok.

. Combating malaria fever. The Sunday Post,September 19, 1993
b. Bangkok.

Mill, A and Drummond, M. Value for money in the Health sector: the

contribution of primary health care. Health Policy Plan;
2:107-128, 1987.

Mishan, E.J. Cost-Benefit Analysis: An Informal Introduction London,
Allen Unwin, 1971.

Peters, W. The problem of drug resistance in malaria. Parasitology.



84

90:705~-715, 1985.

Pevron, F and others. Assessment of a rapid manual test for the
diagnosis of plasmodium falciparum malaria. The Third

Conference on International Travel Medicine April 26 — 29.

Paris, France, 1993.

Population Projections for Thailand 1980-2015. Human resources planing
Division National Fconomic and Social Development breard.

Pp.18~19. }991.

Rooney, W and Banchongasorn, T. Study of the Becton Dickinson
"ParaSight" rapid manual test for the diagnosis of Plasmodium

falciparum malaria. Private communication, 1993.

Saowanit, V. Epidemiological Annual Report of 1992 year on Malaria
control program. Private communication, 1993.

Tanpradist, S and others. Thailand Country Report on Malaria Control
Strategy. WHO Regional Working Group Meeting, 1993.

Tarasovsky, A. Cost-Benefit Analysis, Cherished illusions and Anxiety:
An aspect of the Hickey effect. In: Gordon Tulloct, ed,
Frontiers in Economics, 1976.

Tharavanij, S. 'New developments “in malaria diagnostic techniques.
Southeast Asian J Trop Med Public Health 21:3-13, 1990.

Verdrager, J. Epidemiology of Emergence and Spread of drug-resistant
falciparum malaria in South-East Asia and Australasia. J Trop
Med Hyg. 89: 277-289, 1986. ;

Viet nam annual report of Malaria Control Programs, 1993.

World Health Organization. World Health Statistics Q; 38:193, 1985.

Cost-effectiveness analysis—quider line for managers of



85

Diarrhoeal Diseases Control Programs, 1988.

Williams, A. Cost-benefit analysis bastard science? And/or insidious
poison in the body politick. J Public Econ 1 (2), 1992.

Yamokkul, P and Bualombai, P. The introduction of new diagnostic
methods to supplement thick blood smear for malaria diagnosis.
Private communication, 1993.




Appendix 1

COMPUTER PROGRAM

The program starts with a database file. The database file

includes fields:

% Year

* population

% incidence

* interest rate
* variable

* fixedcost

¥ benefit

The number of records should be taken on the number of years
within the timeframe defined for estimation of benefit, eg 10 years for
a long run analysis population is the population in the control area.
This population grows annually. Population projection of the control
area should be calculated on the population growth rate and on actual

population.
Incidence or annual incidence is the number of new parasite

positive cases per 1,000 population in the control area in the year.
This incidence decreases annually according to the efficacy of malaria
surveillance activities. The annual decrease rate of the coming vears
can be estimated from the decreasé rate of the past years if there are
no major changes being expected to occur.

Annual interest rate should be taken into consideration since
present value of future benefit against present value of future annual
recurrent cost have to be calculated. Annual interest rate can be
estimated from estimations of the national bank of each country.

All future cost and benefit should be estimated with
consideration of the annual interest rate, except the capital cost.
Variable cost and outcome values (benefit) depend on annual population
size and annual incidence.

On records and fields of the database file, a program file is
developed on inputs and calculation mentioned in paragraph 3.1.3. as
follows:

set talk off
set score off



87

clos all

clear all

z

* define information

* population in control area

p =

* population per service point
ppp =

* population per quality control point
ppCp=

* trainees per service point
tpp =

* trainees per quality control point
tppq=

* training days per service person
tdp =

* training davs per quality control person
tdpg=

* trainees per trainer for service
tpt =

* trainees per trainers for quality control
tptgq=

* perdiem for service persons
pdj =

* perdiem for quality control persons
pdjq=

* perdiem for trainers for service
pds =

* perdiem for trainers for quality control
pdsq=

* transport for trainees for service
tpj =

* transport for trainees for quality control
tpjg=

* transport for trainers for service
tps =
* transport for trainer for quality control
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tpsq=
* administration cost rate for training for service
adm =
+ administration cost rate for training for quality
control
admg=
* equipment cost per service point
epp =
* equipment cost per quality con.rol point
eppq=
“ gpace cost per service point
scp =
« gpace cost per quality control point
scpg=
* monthly salary of service person
ms =
* gpace maintenance cost of service point
sm =
* test specificity
spc =
* cost of unit test
cut =
* cost of unit quality control test
qcuc=
* labor cost quality control
1qc =
* gpace maintenance cost per quality control point
sqc =
* supervision times per service point
stp =
* supervision days per time
sds =
* quality control rate
ter =
* waiting days per case
wdp =
* rate of waiting cases among diagnostic cases
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rwt =
* accompanying rate
apr =
* income day
ind =
* distance house service point
dhs =
* transport cost per 10 kim
cpk =
* rate of presumptive treatment among waiting cases
prw =
* cost per presumptive treatment case
cpc =
* rate of self treatment among hospital and malaria
clinic cases
rost=
* coct of self treatment case
cste=
* cost per radical treatment case
crt =
* working proportion of service persons
psp =
* working proportion of quality control persons
pcs =
* calculations
* number of service points (nsp)
nsp = p/ppp
* number of trainees for service points (not)
not = nsp * tpp
* cost trainees/trainers for service points (ctt)
ctt = tdp*pdj*not + tpj * not+pds *
tdp*not/tpt+tps*not/tpt
* administration cost for training of service persons @i)
adc = adm * ctt
* training cost for service persons

tco = ctt + adc
* gpace cost for service points (sco)



pdsq * tdpg
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SCO = nsp * scp
* equipment cost for service points(eco)
eco = nsp * epp
* administration cost of upper level for establishing the
new test (adc)
adc = 0.05 * (eco + tco)
* number of quality control points (ncp)
ncp = p/ppcp
* number of trainees for quality control (nctq)

notq= ncp * tppq
« cost for trainees/trainers foi quality control (tqc):
tqe = notq * tdpg * pdjq + notq * tpjq + notq/tptp

*

- % administration cost for training for quality control

(adcq)
adcg= admq * tqc
* equipment cost for quality control (eqc)
eqc = ncp ¥ scpqg
* establishing cost for quality control (esqc)
esqc=tqec + eqc + sqc
* salary for service persons (ssp)
ssp =ms * not * 12 * psp
* annual retraining cost for service persons (art)
art = ctt * 0.1
* gpace maintenance cost for service points (smc)
smc = nsp * sm
* annual supervision cost (mfc)
mfc = nsp * stp * sds * pds * nsp * stp * tps
* gpace maintenance cost for quality control (tsqc)
tsqc= sqc * ncp * 12
* salary for quality control
tlqe= 1qc * ncp * tppq * 12 * pcs
* inverse specificity
ispc= 1 - spc
* capital cost field level (cof)
cof = tco + sco + eco
* capital cost upper level (coqc)
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coqc= adc + esqcC

* total capital cost (tcc)
tcc = cof + coqc

= fixcost field level (ffc)
ffc = ssp + art + smc

* fixcost upper level (fcqc)
fcqe = mfc + tsqc + tlqc

*

total fixcost
tfe = tic » tege

~use (database file)

* data base file has fields

* incidence (annual)

* population (annual)

* interest (annual change on_defined rate)

* fixcost (present value)

* yariable (cost present value)

* benefit (present value)

* equation for tpi (number of tests per positive case) on

incidence

do while !eof(}
* number of positive cases
npca = incidence * population/1000
* number of test per positive case tpi = f (incidence) e.g:
tpi = 43 - 3 * incidence
* number of tests
ner = npea * tpi
* test cost field level
scf = ncr * cut
cost of false positive cases
cfc = ispc * (ncr - npca) * crt
* total test cost field level
¢fl = gcf + cfc
consumable cost for quality control

*

*

cct = npca * tpi * rwt
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* number of accompanying persoms
nap = nwt * apr
* travel cost by users
trc = cpk * dhs/10 * (nwt + nap) * 2
* total waiting days
ttwt = nwt * wdp
* opportunity or time cost
ops = ttwt * ind
* saving external cost
Bl = ops + trc
* value of prevented presumptive treatment
B2 = nwt * prw * cpc
* value of prevented self treatment
B3 = (ncr = nwt) * rost * cstc
* benefit (B)
B =Bl + B2 + B3
* total variable cost (tvc)
tve s/ciiEect
replace benefit with B * interest for recno()< number of required
years;
replace variable with tve * interest for recno()< number of
required years;
replace fixcost with tfc * interest for recno()< number of
required years;
enddo
use (datafile)
sum benefit, variable, fixcost to tbenm, tvar, tfix
ratio= tben/(tcc + tvar + tfix)
?
?ratio
?tben
?tvar
?2tfix
?



Appendix 2

ParaSight TM F

RAPID TEST FOR P.FALCIPARUM MALARIA

BECTON DICKINSON TROPICAL DISEASE DIAGNOSTICS
SPARKS, MD 21152
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Table 1
Sensitivity and Specificity of the ParaSightTM F Test
[T site | No. Patients No. Blood Film | That are No. Blood Film That are
; Positive ParaSight' "\ F Negative ParaSight! M F
| Positive {Sens.) Negative (Spec.
Brazil ! 113 49 46 (93.9%) 64 57(89.1%)
Iodonesia ! 105 33 32 (97.0%) 72 56 (77.8%)
Tanzania 273 i 122 11795.9%) | 151 136(90.1%)
| | 1 ;
Total ! 491 ' 204 ' 195(95.6%) 287 | 249 (86.8%)
Table 2
Time to Clearance of ParaSighth F Antigenemia Vvs. Parasitemia
No. Patients No. Days Antigenemia parasitemia Prior to Treatment
studied After Parasitemia Mean (Range) parasites/ul
34 (85%) 0-7 2250 (200 -40,000)
6 (15%) 8 - 17 18,500 (400 - 40,000)

The cross reactivity of pParaSightT! F was evaluated by testing
parasites other than. P. falciparum. None of the organisms (listed
below) reacted positively in the test. P. malariae, P. ovale, S.
mansoni, E. histolyvtica, D. perstans, Babesia, Loa Loa. In 9 out
of 47 (19%) of patients diagnosed with P. vivax, ParaSightT? F
test was also positive for HRP II antigen. .

~ AVAILABILITY
Reorder Numbers:
paraSightT? F, 20TestKitCat No0.5353061

parasight™ F, 100TestKitCat No. 5355060
ParaSig htT® F, Positiveand Negative Control Set Cat. No. 5353064



95

INTENDED USE
ParaSightTM F is a rapid test for the qualitative detection of

the histidine rich protein ) .2 (HRPII) antigen of Plasmodium
falciparum directly from whole blood without any instrumentation.

PRINCIPLES OF PROCEDURE
i released from parasitized

HRPII is 2 water—soluble proteln
erythrocytes(l). It has been found in all natural jsolates of P.
falciparum tested (2) and has been detected in plasma and urine

(3,4) as well as whole blood (5)-

Antioodies specific for plasmodium falciparum HRPII 2re
1.-ced whole

immobilized on a Test strip. P- falciparum antigen in i3S
blood binds to the antibody 2as the bloocd absorbs into the Test
Strip- Detector-particles containing 2 dye and coated with
antibodies specific for p. falciparua absorb to the Test st-ip
and bind if antigen is present. A solid pink line jindicates a
Jositive test. A dashed pink control lid ad a white to light
pink background will always be present if the test has been

performed properly.

_ REAGENTS

Test Strips t20.-or 100) membrane coated with mouse anti- P.
falciparum antibody and P. falciparum

antigen

Reagent 1 (9.0 mL) Lysing, 0.25% detergent, with 0.2%
sodium azide (preservative)

Reagent:z (5.0 mL) Detection, rabbit anti-HRFITI, liposome,
with 0.2% sodium azide (preservative)

Reagent 3 (9.0 mL) wash, 0.2% detergent, with 0.2%
sodium azide (preservative)

Precautions

Reagents: Once opened, reagents may be used until the expiration
date. Do not use beyond the expiration date. Do NOT mix reagents

from different kit lot numbers.

To assure proper drop delivery the DispensTubeR and reagent
bottles must be held vertically when dispensing one free-falling

drop at a time.

Observe.established precautione'against microbiological and
serological hazards in specimen handling, disposal and throughou

all procedures.
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Warning: Reagents contain sodium azide which may react with lead
and copper plumbing to form highly explosive metal azides. On
disposal, flush with a larsge volume of water to prevent azide
puild-up.

Test Strip: Remove from pouch just prior to use. Discard

desiccant. Do not eat.

Storage: Store kit at 2 - 37 C, away from direct sunlight. DO NOT

FREEZE.

SPECIMEN COLLECTION AND HANDLING

heel puncture or a freshly collected

Use blood from a finger ©orT
precautions:

venous specimen. Observe the general

n area thoroughly with antiseptic agent and dry

with a sterile wipe.

Clean the ski

the skin with a sterile lancet.

For capillary blood, puncture
he ParaSightTM F capillary tube

Collect blood directly into (S
as described under PROCEDURE.

For venous blood, draw the specimen with a sterile syringe or
evacuated collection device with heparin or EDTA ‘énti-
coagulant. See PROCEDURE for f£illing the paraSightT? F

capillary tube.

Anticoagulants: E’ar‘aSightT}l F capillar¥ tubes are coated
internally with sodium heparin.

PROCEDURE
Materials Provided: -

20 or 100 Test Strips ?

20 or 100 Capillary Tubes and 3 Rubber Bulbs

20 or 100 DispensTubeR Devices { Tubes and Tips)
-Reaction Stand - :

2 or 10 10-well Cards

Reagent 1 9.0 ‘mL
Reagent 2 : 5.0 mL
Reagent 3 9.0 ‘'mL

Haterials~Required But Not Provided:

Lancets’
Sterile Wipes



SPECIMEN PREPARATION

Place one 10-well card in Reaction Stand.
Discard card after all 10 wells have peen used.

1.

Squeeze three (3) drops of Reagent 1 (lysing
agent) into _a DispensTubeR. Stand
DispensTubeR in Reaction Stand.

Fill the paraSightT? F capillary tube, from
the end farthest from the line, directly from
a finger or heel puncture or 2a collection
tube of well mixed venous blood. Fill the
tube by capillary action to the Jine.

. Keep the tube nearly horizontal and roll

between the fingers several times to mix the
blood with the anticoagulant coating.

Drain the blood from the capillary tube into
the DispensTubeR. If necessary, use 2 rubber
bulb to force the blood from the capillary
tube. Do not mqut.h pipette. Insert the empty
end of the capillary tube into the small
opening of the bulb. Hold the large opening
of the bulb closed with index finger, then
squeeze the bulb. $

97
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5. Place a DisBensTubeR tip onto the
DispensTube™. DO NOT INVERT TUBE UNTIL READY

TO DISPENSE.

f?EST DEVELOPMENT

Remove Test strip from pouch just prior to use.
Label Test strip with patient identification.

1. Squeeze one (1) drop of lysed whole blood
from the DispensTubeR into one disposable

well in the Reaction Stand.

2. Stand Test strip in the drop of lysed blood
with patient identification facing forward.
Wait until all the blood is absorbed into

the Test Strip and the well is empcy before

proceeding to Step 3.

3. Squeeze one (1) droP of Reagent 2 (detection
agent) into the same well. Wait until all of .
Reagent 2 1is absorbed into the Test strip

and the well is empty pefore proceeding to

Step 4.

4. Squeeze two (2) drops of Reagent 3 (wash
agent) into the same well. Wait until all of
Reagent 3 is absorbed into the Test strip and

the well is empty.

RESULTS : -
Immediately read the results in a well-lighted -

area.

1. Positive Test (P. falciparum malaria antigen
is present in the specimen) - A solid pink
line appears on the Test Strip.

A pink procedural control dash should also
be visible above the solid line. In cases of
very strong positives, the control dash may
be very faint. The background should be

white to light pink.
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2. Negative Test (P. falciparum malaria antigen

is absent) - A pink dash only is visible.
The background should be white to light
pink.

3. Uninterpretable Test - The test is
uninterpretable if neither a pink line nor
dash is visible or the background is dark

.‘pink. The test should be repeated.

USER QUALITY CONTROL

« A positive procedural control is provided by the Control Dash
on the Test Strip.

. A negative procedural control is provided by the non-reactive
(white to light pink) background area of the Test Strip.

If the test is performing properly and the reagents are added
correctly, a distinct result (solid line, dash, or both) will
appear on the Test Strip and the background will be white to
light pink. If the procedural controls are not present as
described, the result is invalid, must not be reported, and the
test must be repeated. External liquid positive and negative
controls (Cat. No. 5353064) are available as a means of
additional quality control testing. Contact your distributor or

local Becton Dickinson office.

LIMITATIONS OF PROCEDURE

ParasightT F is a qualitative method which depends on the amount
of P. falciparum antigen present. It may not correlate with blood
films or other malaria tests performed at the same time which
detect presence of parasites. Antigen may appear earlier and/or
persist longer than presence of parasites. Other species of
Plasmodia will not be detected by ParaSightTM F. Test results
must always be interpreted in conjunction with other clinical and

laboratory data available to the physician.

EXPECTED VALUES

Prevalence of P. falciparum was 42% in the population tested in
the clinical studies.
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