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Executive Summary
O Background

In Korea, Plasmodium vivax existed as an indigenous disease, but the
WHO Project Korea-13 was implemented in 1959-1969 and became a
malaria free area in 1979. However, since a soldier who was serving in
the DMZ in Paju was re-emerged as a malaria patient in 1993, the
number of patients has continued to grow in areas adjacent to the
border in Gyeonggi, Incheon and Gangwon despite the government's
strong eradication project. Korea has the highest incidence rate of
malaria among OECD countries and is recommended by the WHO to
make national efforts to fight against malaria by 2020. In response, the
Korea Centers for Disease Control and Prevention announced a five-year
action plan (2019-2023) to fight malaria under the slogan of creating a
free and healthy country without malaria on June 17, 2019, and the main
contents of the plan include the introduction of a rapid diagnostic test
for malaria and the promotion of national health insurance coverage for
malaria rapid diagnostic test. Although research is urgently needed on
how much infection prevention effects are actually caused by the
introduction of insurance coverage of the malaria rapid diagnostic test
and how much impact it has on the national medical finances, no

research has been conducted so far.

J Objective

Using malaria rapid diagnostic tests will increase the burden of

13



diagnosis costs, but will reduce the cost of additional medical use due to
delays in reporting the results. In addition, it is expected that the risk of
secondary infection will be reduced as the period of infectivity that can
infect others is shortened, reducing the incidence of malaria in Korea in
the long run. In this study, we developed a dynamic model to predict
malaria incidences in the next 10 years and conduct cost-benefit
analysis not only including current cost, but also the including future

cost of reducing the risk of secondary infection.

O Methods

This study consisted of verifying the effectiveness of rapid diagnostic
test through systematic literature review, model simulation through the
establishment of malaria model suitable for domestic environment, and
cost-benefit analysis utilizing the average medical cost per person. First
of all, the contents of the domestic prior systematic literature review
were compiled and the results of the meta-analysis conducted overseas
were referred to. The newly published research papers after the previous
reported results were analyzed through the systematic literature review.
The malaria model was built using a delayed differential equations that
can better explain weekly malaria incidence by short-term and long-term
incubation period. The seasonality of malaria incidence was realized by
setting parameters related to the dynamics of mosquitoes as a function
of temperature. The parameter values are obtained from existing
statistics and from advance researches. The least squares method was
used to estimate unknown or uncertain parameters in reverse from
given malaria-producing data using mathematical methods. The
established models and variables were validated using weekly -civilian
generation data from 2014 to 2018 in areas at risk of malaria.
Subsequently, a model simulation process was conducted using a proven
model to predict malaria incidence over the next 10 years. The

cost-benefit analysis was conducted to determine whether the

14



introduction of the rapid diagnostic test would be more cost-beneficial
than the existing conventional smear examination and how the long-term
impact on the national health budget was made using two sources:
hospital medical expense data from Ilsan Hospital and medical expense
data from the Health Insurance Review and Assessment Service (HIRA).
The cost of Ilsan Hospital was obtained from the average medical
expenses per patient diagnosed through the conventional smear
examination and the rapid diagnostic test. In case of the data from the
HIRA, because rapid diagnostic test was not available as requested,
timing of the introduction of rapid diagnostic test in risky areas was
used as reference point. Consequently, prior to introduction of rapid
diagnostic test was defined as the wuse of conventional smear
examination, and after introduction of rapid diagnostic test was defined
as the use of rapid diagnostic test. In all cases, costs were calculated
and compared on a 2019 basis, the increase in benefits and costs arising
from the introduction of rapid diagnostic testing were calculated, and the
cumulative increase in costs was divided from the cumulative increase in
benefits to obtain the incremental benefit cost ratio (IBCR) value, one of
the indicators of cost-benefit analysis. The univariate, bivariate
sensitivity analysis was then conducted to confirm the quantitative and
qualitative changes in the result values produced by parameter

uncertainty.

O Results

15



* According to systematic literature review, malaria rapid diagnostic test
is a useful test to quickly identify and treat malaria in patients who have
been exposed to malaria epidemic areas and suspected malaria infections.

* As a result of the simulation through the established malaria model,
the rapid diagnostic test of malaria has the effect of reducing the malaria
incidence.

* Given the effect of reducing the incidence of new patients following
the introduction of rapid diagnostic tests and the average cost per person,
the effect of reducing the national medical expenditure due to the
introduction of rapid diagnostic tests was verified.

* The introduction of rapid diagnostic tests in cost-benefit analysis has

shown superior cost-benefit compared to conventional smear examination,

especially with increased benefits over the years.

[. Systematic literature review

1. A review of domestic literature on the effectiveness of rapid
diagnostic testing

By December 31, 2019, seven studies on the diagnosis accuracy of
rapid diagnostic test were confirmed for patients with malaria in Korea,
and six out of seven studies had a high sensitivity of 0.90 or higher, and

high specificity of diagnosis was also confirmed.

2. A review of overseas literature after 2014 on the effectiveness of
rapid diagnostic testing

From 2014 to December 31, 2019, we checked the current status of
efficacy studies of rapid diagnostic testing in patients with malaria
published overseas, and after checking four studies, we found that the
specificity of rapid diagnosis was high (0.92-1.00) and the sensitivity was
also improved (0.94-1.00).

II. Malaria model
1. Malaria model

We developed the malaria model structure and validated the model

16



using weekly malaria incidence data in 2014-2018 by estimating the

parameters.

2. Model simulation

Using the established model, each simulation was conducted for the
introduction of rapid diagnostic tests and maintenance of conventional
smear examination for the next 10 years. In the simulation, we set the
model to predict constant malaria incidences over 10 years in the smear
test scenario and shortened the infectious period in the rapid diagnostic
test scenario. As a result, the number of secondary infections decreases
and this impact is accumulated every year so that the occurrence of
56.5% after 5 years and 83.1% after 10 years was prevented and the

accumulation of 54.2% was prevented.

III, Cost-benefit Analysis

1. Medical expenses

[lsan Hospital data and HIRA data were used to calculate the average
medical cost per person. Using each data, the average medical use cost
per malaria patient was calculated as of 2019. The data from Ilsan
Hospital were compared with the average cost of medical care per
patient diagnosed and treated by the conventional smear examination
and the average cost per person diagnosed and treated by rapid
diagnostic testing. Based on the data from HIRA, it was difficult to
confirm the existence of rapid diagnostic tests, so based on 2012, the
medical use cost for dangerous areas in 2011 and 2013 was used to
obtain medical use costs for conventional smear examination and rapid
diagnostic tests. As of 2019, the medical cost of the conventional smear
examination confirmed through data from Ilsan Hospital was 931,377
won, the medical cost for the rapid diagnostic test was 928,508 won.
Meanwhile, by medical cost from HIRA, the medical cost for the
conventional smear examination was 678,829 won, and the medical cost

for the rapid diagnostic test was 691,576 won.
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2. Calculating total medical costs and savings

The results of the simulation of the total medical cost reduction
through the Illsan Hospital data are as follows. As of 2019, the cost of
medical use in the conventional smear examination scenario was 2,869
won higher, and about 12.59 million won was saved from the first year
as the number of cases multiplied, and as the savings grew every year,
about 138.57 million won was saved in the 10th year and a total of
928.64 million won was found to have been saved in the 10th year. On
the contrary, the analysis of the data by the HIRA found that the
medical use cost was 12,747 won higher during the rapid diagnostic test,
but when the number of cases multiplied, saving about 6.68 million won
from the first year and saving about 664.35 million won from the

10-year accumulation.

3. Cost-benefit analysis

Cost-benefit analysis through data from Ilsan Hospital confirms that
the introduction of the rapid diagnostic test is very beneficial as the
value of the IBCR is greater than 1 from the first year of the rapid
diagnostic test and increases to 2.62 after 10 years of implementation
since incremental benefits are larger than incremental costs. As for the
data from the HIRA, the benefit of rapid diagnostic test for 1 person is
decreased and this leads to the reduction of IBCR, and it was confirmed
that the beneficial result can be acquired in the ninth year after the

introduction of the rapid diagnostic test.

4. Sensitivity Analysis

Univariate and bivariate sensitivity analysis was conducted on the Ilsan
Hospital data and the HIRA data respectively, and the introduction of
rapid diagnostic tests was confirmed to be most sensitive to changes in
the long-term incubation period, and the threshold for benefits and
costs that would benefit from the cost-benefit analysis was 11,738 won,
46,880 won by Ilsan Hospital data, and 11,738 won and 31,265 won, by
HIRA data.
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O Conclusions

In this study, a systematic literature review confirmed that malaria rapid
diagnostic test was useful in order to quickly identify and treat malaria
infection in patients with suspected malaria symptoms. The results of the
simulation through the established malaria model confirmed that the rapid
diagnostic test had the effect of reducing the occurrence of new malaria. In
addition, considering the effect of reducing the incidence of new patients due to
the introduction of rapid diagnostic tests and considering the average cost per
person, it was confirmed that national medical expenditure was reduced due to
the introduction of rapid diagnostic test. In the cost-benefit analysis,
introduction of rapid diagnostic test was beneficial over conventional smear
examination, especially to the increase in benefits over the years.

As of September 1, 2019, the malaria antigen test (lactic acid
dehydrogenase) [interim test] was included in the insurance coverage category,
however the actual effects of reducing malaria incidence and reducing costs
were not evaluated. Through this study, we have confirmed the expected
effects of the introduction of insurance benefits in the rapid diagnostic test
through systematic analysis, and hope that it will contribute significantly to the
eradication of malaria and the reduction of national medical finance expenditure

in the future.
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(immunochromatography)& ©o]-&gttt. W3 20tE Jefju]= HATHS(FH-FA|
§h3) Yeloh 3 20tE Tm(FA. Ao o) RS AT WHolth ol E2A
S 2 A(nitrocellulose) 2 = W membrane)o] @etejol FA|ES EF6l| =1 B
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Panel detection score
and false-positive rate

Test ADTs against high
and low density samples
of phase 1 panel

¥

Proceed to test RDTs
against phase 2 panel,
if pass phase 1
\4

I each case,
read each result with:

| |

Technidan  Technician
1 2
Record results
I 9-

1.6 Zefe]ore]

!

Heat stabllity

Select RDTs from 2 differents lots

Y v

Y

Initial test froom
t=mperature)
200, 2000 p/pl.

Placein
245%C
incubator

Placein
a35%C
incubator

¥ v

Stare for 2 months at 75% humidity

¥

Remove and allow RDTs
ta reach room temperature

¥ v

Prepare DTS Prepare RDTs
witha200p/pl  witha 2000 p/l
sample sample
\d v

Record results

10 WHO Zetajot 4
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RDT product testing flow chart
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Ease-of-use description

Blood safety

Total time
ta obtain result

Number
of timed steps

Quality of
the instructions

Additional information

e Completed
-blood transfermethod e
- ftems included
inpackage
- language
-anomalies
Record results

E QA
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Labelling and instruction for use

Labelling Instruction for use

A\l ¥

=Box

« Cassette packaging
« Cassette

« Buffer container

« Accessaries

« Layout

= Product information

« Intended use

- Warnings and precautions
« Materials

« Storage and stability

+ Procedure

- Limitations

- Performance specifications
« Bibliography

« Contact manufacturer

= (WHO 2017)
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2. AYAT L 2]

2.1 Zetejop A&7}
Teelol AISTTZIAL] vl g-Ri BA 52 £2 SUAAY F2o| ofae

Ao e At sid Atsollds &2 A ZSE R (static cohort
model) & SRl 24 ZYP(decision tree model)S &-835to] AHAHHAL
a g S RX5l- £ o =
s} = AL oju] B]g-E RS AAfste ATESL WolEUChY
Cured (Node 1
Adheres to treatment res e) Sl
True positive-gven ACT _ En Tmﬂmem:ism (Node 2) |
- FOTFSFTFNET m
Veleria o =
Faise negative Gven antiictic - Incarrect (Node 4)
& Pt
ROTHAEPTIREMGF? S\ treament (Nods 5)
Rapid dacnostic test e -
gg.?mdhvetrsatmmt Cured (Nodeo)\ /
F’T)orp Aheres totreatment Tredment failure
w@ Bacterid nfection PR MNode 7)
Given antibictic & Does not adhere (Node ﬂl e

P4 & PR
True negdive . Viral mTentlirgﬂ[hbm 9
Bacterial infection (Node 10)
MNo Tregment ~ =)
e “\VIral infection (Node 11)
13

Fase postive- gven ACT-  3acterial infection (Node 12) -

incorect drug o 73
ROTRRPTIRMIPID. N\ Viral infection (Node 13) P
13

a3 2-11 Letajot AI&AITHZAALY] decision tree model oA

A2Rog AXNLY S EFAE A&XTHAALY v &-Fut= sHolg]g ot
o Yutslst compartmental dynamic modelo 49 Ag&ut U UwkolL

2.2 @atz]ol @3 (Malaria Model)

Zat2jol Rl Ry djdyate]or(Plasmodium falciparum) @5of o]gh
2fejob ofslg Jvto ghgoA girh Jefu ejupel Wetelobe Addwet
ol(Plasmodium vivax) @&ol gt 7102 ArfjdYete]otgtd YA O|X|= ¢Fo
U 2 AE71E 7HRle SR @Sk ol §A4oltt ®h, ajvtate wrlo)

)

oo

1) Uzochukwu BS, Obikeze EN, Onwujekwe OE, Onoka CA, Griffiths UK.
Cost-effectiveness analysis of rapid diagnostic test, microscopy and syndromic
approach in the diagnosis of malaria in Nigeria: implications for scaling-up
deployment of ACT. Malaria journal. 2009:8:265.
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AJo] Aol met ct2n 2 epejo Ao = AR o] AR B9 WY 2=
of 9= 73 A Ty A v A7l S A" 7HA] 715 8Rld 9=
=t

S2futet detejor Ry wel daidls AN Bgo weh Aot ®ol e
L o] 2&F S vt sty] of2] e A& w§(static model) oot SA wof o

St A2 Kim et al. (2018)2) ofA&= Alo|EuIX Al(ordinary differential
equations)e AFgstol 9ejue} Aaldatatejole] £4 B 2@ At 9l
th. A7) A=) Sxbe Adsts] 9s) Al ¥a(state variable)S ©7] AF=E7]e}
37 AE712 YR, Ao (transmission rate)s AZ2feta~2 LERU o] A
Y FAStEC el AZEs Bl AR Seluet wr] W wele
o} UM ZN|S MHdstz o= 2E5 Ho] 9itt Kim et al. (2019)3) o] A= HA] A
B Wz O] Ausleh A7) AEslE TESIED A8 ARl 58 E(biting
rate)g Lol OEt A4 BRI T3, 27]0] dstg Agste 2719 B4
E(birth rate)¥t AtY-E(death rate)o] st 4 (parameter)= 2% 0f tfst &4
2 YetYla, 45 2717t =71 A7ER1 9] @A 228 ©l(aquatic stage)©] AJEN
HAE FItsto] A8 TAOA A& B2 Joj7t= Ad4E(maturation rate)s

ewob Zaa] thd ol a2 Uehyoich. shAIg A7) AEol0) ojat 7
Tetejob WA NS AHslols AulRY A e Wag PRob 2
o2t @7t 9ot 20099 AHURE GoinH AYY AT Tejejot
25t Ryt s8u2 I I oAM= XA ol WA Al(delayed differential
equations)& AF§3tol AU ueteiote] S0l A7) |9 LS AYstn

8 weleiol WS o5

mio

P
x4 Lo -|>

=2 RIS
Aof| sk A7t ok A A (societal perspectwe)OﬂH +AE e85t ARA

ol ool § ¥ §Wa} ofjz AP £Ao] o3t u]§, LFU] St 2L ol 7| Ak

2) Hee-sung Kim, Gilwon Kang, Sunmi Lee Yoon, Chang-gyo Lee, Minyoung Kim.
Cost-Benefit Analysis of Malaria Chemoprophylaxis and Early Diagnosis for
Korean Soldiers in Malaria Risk Regions, In: Journal of Korean Medical Science
biting rate33.10 (2018), eb9

3) Jung Eun Kim, Yongin Choi, and Chang Hyeong Lee. Effects of climate change
on Plasmodium vivax malaria transmission dynamics: A mathematical modeling
approach. In: Applied Mathematics and Computation 347 (2019), pp.616-630
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1. HSTITEAL] Hel0f| Cfst Eeiia

1.1, 2 A3 AAA Ednz
SulolA AaR Larelote] A&AT 3

HORIST DA “Tekelot B8, Tio] (WS BUESLEA o DIERLAE
g ut 9ok 7] ErR A 3 v gl
U AW AAE SARLNE F 49 2
200841 89 129717] o YT RAFESAGA(LDH)E BRYUOR she Beejo}
A5G Sl dhete] BAistort,

}

rﬁ
ui
>
19
fol
fo
X
=2

ai’d eAhs ZeRopt oiElE 54U, Q& W, 58, 285 5)2 Hole &
AF & A 18 ojylofl efejor g aclo] wEH Aol Qe A 52 Uekejor Y
A 108Hg & WAS0] 10 o) 7AFAteleh. Tetefor @ acle Letafor
7ol AU, F7P7HE SOl Befejor Ap WA, U &2 sl wete]or f8A] ¥
=3, #5588, 22 Bro|det. $AIAKIndex Test)Z& Tef2joh AI&AITAALO]
o], BlagAHComparators)2= E AFFHAANL S aLAMSS 7[ECr 5t

o] 2 A3HOutcome)2 ATHAEH]S &holstgict.

KoreaMedS  Ztet 871 =4 ColEHo]Ae}  Ovid-MEDLINE,  EMBASE,
Ovid-CINAHL ¥ Cochrane library =¢] do]gj#o]AS o|&&}4t}t ‘malaria’ @
‘rapid diagnostic test' S E35t 7AA Matoz & 1 7627)0] &35S AMGIALt o] &
Sr=ofit golz 7led =g AHshl, %% 1oy A+ 9 dx7t opd o
T ujHstelct MR 3t uiAlSt 3, & 38719 ANIUYER 57)2 A% w7l
bl

42



_ 24 %3 <4 44 g ZA} FAF BE=s
w3 dps soz o8 ¥ 5= !
= % 1% 4zt g2 omm sms mmz zaE (9

Rasimibesoa(2007) 194 0.73 0.98 0.85 0.96 37.03 027 0.95 136.13 6.7
194 0.87 0.98 0.87 0.98 45.07 0.14 097 33150 1.7

194 092 0.97 0.80 0.99 30.15 0.08 096  380.00 1.7

Sotimehin (2007) 192 0.00 1.00 NaN 099 NaN 1.00 099 NaN 0

Broek (2006) 896 0.91 0.99 097 0.95 - - - - 283
HeR (2006) 120 096 1.00 1.00 097 Inf 0.04 098 Inf 358
Oner (2005) 376 1.00 1.00 1.00 1.00 Inf 0.00 1.00 Inf 8.0
Chayani (2004) 232 097 1.00 1.00 098 Inf 0.03 099 Inf 401
Dev (2004) 336 0.81 1.00 1.00 0.91 Inf 0.11 094 Inf 74
Khan (2004) 215 095 1.00 1.00 098 Inf 0.05 099 Inf 270
Kolacznda (2004) 499 0.86 099 - - 66.2 0.14 - - 285
Malik (2004) 124 091 1.00 1.00 0.98 Inf 0.10 0.98 Inf 153
Tarazona (2004) 72 092 1.00 1.00 092 Inf 0.08 096 Inf 500
Ahmad (2003) 72 1.00 1.00 1.00 1.00 Inf 0.00 1.00 Inf 333
Buelomba 2003) 145 1.00 0.97 033 1.00 30.50 0.00 097 Inf 4.1

Igbal (2003) 930 0.61 0.98 0.88 0.90 24.60 0.40 0.90 61.78 155
930 0.76 0.99 0.95 0.94 68.53 025 094  279.24 176

Palmer (2003) 216 1.00 1.00 1.00 1.00 Inf 0.00 1.00 Inf 51

Pattanesin(2003) P 0.65 099 097 0.86 - - - - 21
Singh (2003) 75 1.00 0.90 042 1.00 10.00 0.00 091 Inf 16.0
80 1.00 098 0.96 1.00 58.00 0.00 099 Inf 288

Coleman (2002) 1,137 0.09 0.99 043 094 8.96 0.92 0.92 9.70 0.6

Femro (2002) 192 099 098 097 0.99 = 2 3 £ 380
Huong (2002) 412 0.74 1.00 = = = - s = 17.0
Ighal (2002) 750 079 097 091 0.93 : - 2 2 23
Mason (2002) 220 047 097 0.73 091 1529 055 090 2800 9.6
Playford 2002) 158 0.77 1.00 1.00 089 285 021 = = 285
Cho (2001) 87 0.69 1.00 1.00 0.52 Inf 031 0.77 Inf 517
25 (2001) 81 0.94 1.00 - - - - - - 941
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Z=22001) 61 0.84 - - - - - - - 83.6

Coguag@O) 175 098 100 100 099 If 002 099 Inf 234
279 ooy 44 100 091 033 100 1100 000 091 Inf 500
Jelinek (2000) 231 062 100 100 098 If 039 098 Inf 353
Moady (2000) 636 096 - - - - - - - 167
Ricci (2000) 139 060 097 075 085 2180 041 093 5325 58
Igbal (1999) 550 081 100 097 096 17283 019 0587 90313 127
Lee (1999) 98 093 100 100 084 Inf 007 095 Inf 653
Piper (1999) 30 100 100 100 100 Inf 000 100 Inf 400

Palmer (1998) 202 0.94 1.00 1.00 0.96 1.00 0.96 0.98 Inf 36.6

C WY SR HAHR EEV|Ece EX giel(ch Playford ef a/(2002)2 SEELAMERS)

- OptiMAL™ B SFHZIALZ A8 EHEH Ratsimbasoa et a/(2007)2 £Mti2 SD Bioline™ Malaria Ag,
OptMAL™, CareStart™e| 37|X| H|&: el=iA & (2006)2 SD Bioline™ Malaria Agoil tHEH 2472

- Inf : 2Fe| FELH(infinity), NaN : <=7} ol=l(not a number)

471 AAR o= vlEgiggete]oto] oigh ASATEEARY] ATge/dS 35
o] BE(ZJ2E 5702 BAHsIT, UIZtEl 0.00-1.00, Eo]E 0.91-1.00, HAF
Rete L 0.77-1.

WRE Yol 7|Rste] FAMY o2 AR At YA 203.96 (95%

=2
CI 151.94-273.80) 2.2 EAACZ H89JstH 01LHX?*=3362.93, df=1, p=0.00) HIFH A+
b o] S B AT (X?=92.88, df=27, p=0.00).
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Odds ratio

(95% CI) % Weight
S 13613 (2232,89018) 20
! 351,50 (4297 2557 58) 10
[ 360,00 (36 55,3950.59) 08
H 2627.40 (123.29,55991 09) 03
Oneretar200s ' 343630068345, 1 8108) o
Chayani et ol 2004 § 723,00 (372.35, 1 4e405) 02
Dev 2004 N 366,14 (16.98,7854.55) 09
P ' 15471 (25278,100105) o2
Malk et ol 2004 ! 161450 (74 5034944 47) 03
Torazona etal2004 1 598,71 (3478,14034.97) 07
Ahmod et o1 2003 . 396900 (76.28, 216+05) 01
Buslombe et ol 200 - 13167 (5.48316278) 05
abalet 12003 B i 6178 (3561 106.57) 56
Iabal et &l 2003 - 27924 (1237360078) 127
Peimer ¢t 812003 ! 453,00 (178.36, 5.0405) 00
Singh et ol 2003 ! 313 (467,1856.35) 14
Singh et ol 2003 . 1725.00 (67.73,43935.65) 03
Coleman et 812002 s i 70 (208.45.26) 83
Mason et ol 2002 - 2600 (874,80.45) 138
Choet s 2001 -t 9980 (577472757) 34
Congpuong et 2 2001 L 462033 (184.20,1 20405) 02
et 22001 H 567,67 (2262,15267.00) 05
seinek et ol 2000 — 675,36 (34.471329059) 03
Ricei et ol 2000 [ 5325(80435279) 28
potet o 1939 J— a1 oo 1 4015 56) 18
Leectal 1939 S S 545,00 (34.4712070.48) 08
Pier et 1 1999 ! 425007 86,23569.17) 03
Polmer et 51998 ' 3345 04
Soinehin et o 2007 | (Excluded) 00
I
Overall (35% ) > 200,96 (151 94 273.80)

[ [
57e-07 1 1.8e+06
Odds ratio
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2R02 239 APS WA ¥, Tekelol] Ui Ayl Yn @R wEH @
2 AUY Sxos AY AP SRS vdtiaLeiol
= 0.91-1.00, AAF Ag=x= 0.77-1.0002 7j&d 2
S2 weict, 3an 2yo) Al BRUe oY ARE A FYRAMIE
253.78(95% CI 181.76-354.35)2 EAAOCZ L0959 01KX?=3199.35, df=1, p=0.00)
Bt JoL 7t o] A8 W YTH(X?=63.29, df=23, p=0.00).
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A

o
4

o

TE AgE Solx °° RO . e man  TAE
T JEE dFE  ¢=H fRH] ARE wAH] (%)
Ratsimbasoa 194 0.73 098 0.85 096 3703 027 095 13613 67
(2007) 194 0.87 098 087 098 4507 0.4 097 33150 77
194 0.92 097 0.80 099 3015 008 096 38000 77
Broek (2006) 896 091 0.99 0.97 0.95 - - - - 283
BFeE)A] (2006) 120 0.96 1.00 1.00 0.97 Inf 0.04 0.98 Inf 358
Oner (2005) 376 1.00 1.00 1.00 1.00 Inf 0.00 1.00 Inf 8.0
Chayani(004) 232 097 100 100 098  Inf 003 099  Inf 401
Dev (2004) 336 0.81 1.00 1.00 0.91 Inf 0.11 0.94 Inf 74
Khan (2004) 215. 095 100 100 098  If 005 099  Inf 270
Kolaczinski(2004) 499 0.86 0.99 = : 66.2 0.14 = = 285
Malik (2004) 124 091 1.00 1.00 0.98 Inf 0.10 0.98 Inf 153
Tarazona (2004) 72 0.92 1.00 100 092 Inf 0.08 096 Inf 50.0
Bualombai (2003) 145 1.00 0.97 0.33 1.00 30.50 0.00 0.97 Inf 4.1
Iqbal (2003) 930 061 098 088 090 2460 040 090 6178 155
930 0.76 0.99 0.95 094 6853 025 094 27924 176
Palmer (2003) 216 1.00 1.00 1 00 _1400 Inf 0.00 »1 AQO ] Inf 5.1
Pattanasin 271 0.65 0.99 0.97 0.86 - - - - 2.1
(2003)
Singh (2003) 80 1.00 098 096 100 5800  0.00 0.99 Inf 288
Tgbal (2002) 750 079 097 091 093 - - - - 03
Playford (2002) 158 0.77 1.00 1.00 0.89 285 021 - = 285
Cho (2001) 8 069 100 100 05  Inf 031 077  Inf 517
24! (2001) 81 094 1.00 - - - - - - 94.1
25 (2001 61 0.84 - . - - . - - 86
Congpuong@00) 175 0.98 1.00 1.00 0.99 Inf 0.02 0.99 Inf 234
14143 (2001) 44 1.00 091 04373> 1.00 11.00 0.00 ) 091 Inf 50.0
Jelinek (2000) 231 0.62 1.00 1.00 0.98 Inf 0.39 098 Inf 35
Moody (2000) 636 0.96 - - - - - - - 16.7
Ricci (2000) 139 0.60 097 075 095 2190 041 093 5325 5.8
Igbal (1999) 550 0.81 1.00 0.97 0.96 172.83 0.19 0.97 903.13 1237,
Lee (1999) 98 0.93 1.00 1.00 0.84 Inf 0.07 0.95 Inf 653
Piper (1999) 30 1.00 1.00 1.00 1.00 Inf 0.00 1.00 Inf 400
Palmer (1998) 202 0.94 1.00 1.00 0.96 1.00 0.96 098 Inf 366
) EZI|FE €Y 25T HAF (2, Playford ef a/(2002)2 St ete)

F2) SMAAL

F3) Inf : 22| FSHH(infinity)

OptiMAL™ (2, Ratsimbasoa et a/ (2007)2 &AL 2 SD Bioline™ Malaria Ag, OptiMAL™,
CareStart™o] 37|x| HMZ; HEfM S (2006)2 SD Bioline™ Malaria Agoll CHEF 947)
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gete]ob ASAITHHALY] AT Fed FA0A YUl o]A/do] AQlg Hs|7] Hsh 4
719 AAlRE F95 & SIGNOA AAE A9 &0 mep 2+2 Frbd 8709 gt
(Broek et al 2006: Chayani et al 2004: Kolaczinski et al 2004; Tarazona et al
2004; Bualombai et al 2003; Palmer et al 2003; Cho et al 2001; Ricci et al 2000)
Oz AEEHE stk ol ¥Ed d4s P SEAOINH(X?=9.69, df=7,
p=0.21) o]9] EFXITH]= 35343 (95% CI 219.88-568.09) 0.2 EA|M oz L9l5I3ct
(X*=1678.22, df=1, p=0.001).

Odds ratio

Study - (95% Cl) % Weight
Broek et al 2006 (2006) . 380.82 (189.64,764.72)  40.0
Chayani et al 2004 (2004) = 1044.00 (206.27,5283.99) 4.0
Kolaczinski et al 2004 (2004) l 343.21 (130.39,903.40) 22.7
Tarazona et al 2004 (2004) - 698.71 (34.78,14034.97) 1.8
Bualombai et al 2003 (2003) 7.7 140.13 (32.28,608.31) 8.6
Palmer et al 2003 (2003) 7093.00 (434.51, 1.2e+05) 0.4
Cho et al 2001 (2001) = 99.88 (5.77,1727.57) 9.0
Ricci et al 2000 (2000) | 159.75 (34.31,743.84) 13.5
Overall (95% CI) <> 353.43 (219.88,568.09)

Odds ratio

3
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a7 3-2 274F0] 249 ARAA Tejelol ALY ATk
EEER L]
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Eoh BEHEH A o]AF Ol Avk= 2004F0] 433 Q) AAA EALA wad
FEoI ASAGHA SFE Afol, ROl BHRAYH] Xto] 3 ofefo{fo] o
2t 80l SAV] oz FAEThY kA, 200830 FHloflA Bargt AAN &
AN e 2ol It ol 2B T Tefefop T dieh A Qe AARER 9 F
AS 7ol 24t 2 Z2vp Zefejor ASATHEAL (Ag: AiEetad)e @
etefot FeAIGolY fedA| ol =29 o] len Hefior gAFAdol e At
A AIESHA etefor S #lste AlestaAt & o F83 HAAlRNe 2E2 UH
.

1.2. s9] Al wjehd Az}

Yefe]op AlSAITEARe] &87do] diste] 2014d%o] 333Ho|A 'Rapid diagnostic
tests for diagnosing uncomplicated non-falciparum or Plasmodum vivax malaria
in endemic countries’& AlZ2o g Ssix|Ho]xQ] v|ddjdUetz]o} RlTtolA] Al&RITH
A Ra/dol tist AAA 3 nARS Alegt bt Qlttsd)

2014 0] ket Fagk AAN 3 WHoA= 20089 =W AAN £d A=
22, ”*F—}EJO} AERTHAAE 1 FEjo] 2t Type 2, 3, 4 12|11 A2 TypeQ =

AM&ERGHAAL & 282 HRP-2 (for P.falciparum)z} aldolase (all

)2 0]835t= Ejol1, A 382 HRP-2 (for P.falciparum)z} pLDH (all

species)E o] 8st= FEjolH, A 48 pLDH (for P.falciparum) ¥ pLDH (all

species)& ©]&ch= FEo|tt. P.vivax o £o|AQl pLDHE o|&ste 7MY 419 Az
& Fel= ek

471 2014 A AAN 7 229 74 oI Zeteor fe8Rgo] AUA Zete
ofe] JFEE Holu 559 A oo HolA] U2 AR st =4 IR
S 20139 129 317HA]E, Cochrane Infectious Diseases Group Specialized

Register, MEDLINE, EMBASE, MEDION, Science Citation Index, Web of

species)&

4) Cruciani M, Nardi S, Malena M, Bosco O, Sepelloni G, Mengoli C.
Systematic review of the accuracy of the ParaSightTM-F test in the
diagnosis of Plasmodium alciparum malaria. Medical Science Monitor
2004; 10: MT81-88.

5) Abba K, Kirkham AJ, Olliaro PL, et al. Rapid diagnostic tests for
diagnosing uncomplicated nonfalciparum or Plasmodium vivax malaria
in endemic countries. Cochrane Database of Systematic Reviews
2014:2014.
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Knowledge, African Index Medicus, LILACS, IndMED®Q} 7+ dlo|EHo|AE A

QITk. 7 Al Aol ghgstel PAst, Qojol agstAl ek AAsITE FAITARE
Zetejor ASAITHEAL Al 29, Al 39, Al 49 2121 Mz JEIE AL, vl
A2E B £ FTRAAMNSS HYSAT B 4700 ATE ASATAA
Hot BlLzAl whe} siglEAstolct. @7o] WEEA AWslE QUADAS toolg

sttt

w BuAMds RS2 4(pLDH)E 7I¥e 2 st oA 7Y =2 RlER ARG
A A 3P Al Aol ot 24 ZAuS SAHAR] EA=Tat vjwsto] of2fet o]

Qorstgct

1.2.1. Al 39 A&AGHARE At g A vl

5 1123482 24 ddez § 2319 #E WURE AEs 78% (95% CI
69%-84%)% 1L, S0lZ= 99% (95% CI. 98%-99%)%Ct. HHZUZAA oA w]FhAL
2lotg Agstgont A&RTAAA Teteloph ohatn ATk ARSHE 74%

(52% - 88%)%ct.
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Non-lalciparum species only, microscopy, Type 3, Parascreen

Study TRFPEN TN Continent  Age group  Sensitivity (95% Cl) Specificity (95% Cl) Sensitivity (95°% CI)  Specificity (95% Cl)
Ashtan 2010 203 96 43 204 Anca Mixed ages 0.83[077,087) 0.96[0.95, 096 b L}
Endeshaw 2012a 30403 190 Afca Miedages  050(012,088]  098[095 0.89) — L]
Endeshaw 2012 32 4 4 160 Affica Mivedages  0B9[074,087]  098[094,009 —& 1
Endashaw 2012¢ 63 5 134 Afica Miedages  0A6[023,083] 098094 1.00] —k— 1
Endeshaw 2012d 201 1 1% Afica Mixed ages  050[007,093]  093[047,1.00] —— 1
Endeshaw 2012e 5 7 0 18 Affica Miedages 100048 1000 096093 049 — & a
Endashaw 2012f 8 0 0 192 Afica Micedages  1.00[063,100]  1.00(0.98,1.00] — n
Endeshaw 20120 3 1 2 192 Afica Miredages  0B0[015,085)  099(0 47 1.00] — i
Endeshaw2012h 14 0 2 184 Afica Migedages  088(062,088  100(098,1.00] — u
Endeshaw 20120 10 4 0 166 Afmca Miredages  1O0[069,1.000  0.98(0.95 009 — ]
Endeshaw 2012] 4 312 18 Africa Miedages 0260007, 052  098[098 1.00] —— a
Singh 2010 4 613 308 Asia Aduttsonly  077[064,087]  0.98[0.96,089] —& 2
Elahi 2013 9 3 5 270 Asia Miredages  0.91[080,087]  0.99[0.97 1.00] -+ 1
Bendezy 2010 G4 6 19 243 SouthAmenca Adultsonly  O77[067, 006]  098[095 089 PR tos., T . |

i i i i
0020406081 0020406081
Nonalciparum species only, microscopy, Type 3, CareStart P1Pan

Stuly TP P FN TN Continent Agegroup Sensitity (95% Cl) Specificity (95% CI) Sensitivity (95% Cl)  Specificity (95% Cl)
Ashion 2010 208 77 37 2060 Afica Mixed ages 085080, 084  096(096,087] + "
Eibach 2013 304 7 T8 Africa Mized agas  OBO[D15,095)  089[0.99,1.00) —— i
Moges 2012 0438 182 Arica Mixedages  0.34[022,048)  D98[0.95,089 —a— u
Kaodong 2013 58 0 B 115 Asla Mixedages 081081087  1.000087,1.00 & i f

0020406081 0020406081
Nen-falciparum species only, microscopy, Type 3, SD Malaria Antigen Bioline

Study TPFP N TN Continent  Age group Sensitivity (95% CI) Specificity (95% Cl)  Sensitivity (95% ) Specificity (35% Cl)
Ratsimbasoa 2007 11 4 4 179 Africa Mixed ages  073[0.45,002] (.98 [0.84, 099 —— L
Diey 2004 50 2 B Asia Mied ages  071(029,096) 1.00[085,1.00) — —
Kosack 2013 454 26 133 1972 Asia Mixedages  O77[074081] 099058 099 1 L
Trouvay 2013 1M1 3 18 828 SouthAmerica Mixedages  0.BB[0.79, 082 ioopogqo0) ., o, , W \ f

11 1 1 1
0020405081 0020408081
Non-falciparum species only, microscopy, Type 3, First Response Malaria Comho

Study TP FP EN TN Comtinent  Age group Sensiinty (95% Cl) Specificity (95% C1) Sensithity (95% CI)  Specificity (95% Cly
Singh 2010 48 11 9 304 Asia Adultzonly  0841072,0,93) (.97 094, 0.98] — 1
Bhali 2008 34 15 7 235 Asia Mbedages  083[068,003  0.94[0.90,097] — ¢y &

D020406081 0020406081

Non-falciparum species only, microscopy, Type 3, One Step Malaria P{Pan

Study TP FP FN TN Continent  Agegroup Sensitivity (95% Cl)  Specificity (95% CI) Sensitivity (95% Cl)  Specificity (95% CI)
Yan2013 51 & 22 523 Asia Mixed ages 070058, 080 0.9910.92,1.00) ——t .—l—‘ | =i f
DO020406081 0020406081

a3 3-3 wjdrj g Letelotol A A 38 Al&AUALeL B AzAte] ATAE
H| L
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H]j‘l_
2 3lod 1079 23S 718t (pooled)PZEE 89% (95% Cl
- 97%)Act. A= THAA] v
AN

15 A7 Tetejobrt ohjeki Aldshe A5ISA

NSRS} BARLAA)
T= 98% (95% CI, 95%

)

P

9

1.2.2. A 48
% 383192 EATNC
9% - 95%)%l.o0], Sol
g getelots DdstgoLt Al
87% (79% - 92%)%ct.
Nondalciparum species only, microscopy, Type 4, OptiMAL
Stucy TP FP FN TN Continert Agegroup Sensitivity (95% C1) Specificity (5% CI) Sensitnaty (35% CI)  Specificity (95% CI)
Ratsimbasoa 2007 18 2 2 175 Afica Miedages  0.83(064,099  0.99(096,1.00] — L
Diey 2004 B0 o3t Asia Miedages  0030(073,098  1.00[097 1.00] = 1
Singh 2003 108 Asia Miedages  100(0851.000  098(091,1.00 —a 4
Valecha 2003 173 16 13 497 Asia Miedages  093(0.88,096)  0.57(095,0.48 2 u
Chayani 2004 302 3 Agia Motstated  088(0.70,008)  099(0.87,1.00 —& a
(olaczinsk 2004 142 & 23 308 Aola Motstated  086(080,081)  098(087,1.00 e I‘" | !I
0020406081 0020406061
Non-falciparum species only, micrascopy, Type 4, OptiMAL-IT
Study TPFPEN TN Continent  Age group Sensitivity (95% Cl) Specificity (95% Cl)  Sensitivity (95% CI) ~ Specificity {95% Cl)
Fattanasin 2003 552 29 173 Asiz Miedages  OGB(D55 076  099]046 1.00] —& L
Andrade 2010 84 14 0 213 SouthAmerica Miedages  1.00[0.96,1.00] (.94 [0.80,0.87) 1 a
Metzger 2011 52 6 30 426 SouthAmenca MNotstated  063[052 074 089087 089 - L
van den Broek 2006 286 6 D6 408 South Amenca  Notstated  088(083 091) DQQ[D@B!DL']. e "H . oy f
00720806081 NIJMUEDBI
Non falciparum species only, microscopy, Type 4, Carestart
Study TP FP FN TN Continent Age group Sensitivity (95% Cl) Specificity (95% Cl) Sensitivity (95% CI) ~ Specificity {95% Cl)
Ratsimbasoa 2007 12 4 3 175 Atca Muedages  080(052,096  0.97(0.94,0389 — _'_I‘ - !
GBZMUBDB! GDQMU&DE!
7] 3-4 vjArfAeeleotolA A 47 A&ATAAL} Bof =@ ALe] ATHgE
H]j’_
2 I3 HERRA A= ”719} Zo] FiE»4 a4 (pLDH)E 7]¥te® stu] =ujof
A 7}% =2 Sleg ARE 591 Al 33 Al 499 ASATEAY] e 29 &
A ASR DA '50157} < dlof vlste] Qg Ert doidog W BiE o
o HEUEE o] REE &2 dudEt oty {3 RRol TEkN YgE
o &= U2 & 7] Weolete A0 AT wabs, oAl 88st wetejot 4l
SRuzAe] G dist BHLYS Sk Agstant
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=4 AFLHE | AFUAELN) e Solr | FHEE | SHdE | AAEE R
ol - A AL
tota
RDT | (+) | () |
o oeg oA | ziore m | [(+9) |43 |0 |43 0.9 1.00 1.00 0.97 0.98
(0.90-0.96 | (0.97-1.0
2006 7F A3 (-) 2 75 77 ) 0 (0.95-1.00) | (0.94-0.97) | (0.94-0.98)
total | 45 75 120
RDT: SD Bioline Ag (Malaria
P.f/P.v)
ol - A AL
tota
RDT | () | ) 0.69 1.00
Ao o ' ' 1.00 0.52 0.77
Choz001 704H )14 10 45 (0.65-0.69 | (0.87-1.0 (0.94-1.00) | (0.46-0.52) | (0.70-0.77)
[Rins ) 120 |22 |42 ) 0) L 4670, 070
total | 65 22 87
RDT: OptiMAL
ﬁ%ﬂé‘% %%Egﬁj‘}
tota
7t RDT | (+) | (-)
E 1
2001 (+) 48 |0 48 0.94 1.00
(-) 3 30 |33
total | 51 30 81
RDT; OptiMAL




29 A79d | ATHESHn) AAE | EolE | FHASE |SHAEE [FAgEE
AR A}
tota
RDT | (+) | (-) | -
4 A d AT 1.00 ' 0.33 1.00 0.91
+) |21 o 21 (0.87-0.91
2001 7ol (0.22-1.00) (0.07-0.33) | (0.96-1.00) | (0.85-0.91)
(-) 0 20 20 )
total | 21 20 41
RDT: OptiMAL(Pnf)
EEEE R
tota
RDT | (+) |(-) |
71 & A Al oy [
2 5 = ”O:H 1 (+) 15 |6 21 1.00 0.969
2009 dhiny ) o |18 |185
total | 15 191 | 206
RDT: SD Bioline
EEEEEn
tota
RDT | (+) |[(-) |
W A 3] | Xl chw oo
hoAe ”O: S C 1+ |65 |0 65 0.942 1.00
(2010) | 7tA= (-) |04 |524 | 528
total | 69 | 524 | 593

RDT:SD, BinaxNOW(HRPII,pan)
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1.00

tota

1
21

70
91

70
70

(+)

21

RDT

total

RDT: OptiMAL(pLDH/pLDH)
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RDT: rapid diagnostic test
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1.4, A&ATDANS] Aokro] Tt 201495 o]0 o9 EHnF
20149 50] ale] AR BTN o Solws Folsldn, she] AAA
oM Aoz e e Fuoly Wi dps Y Wlstel e
s1olat v} 9ick. §MH, 20144 0|3 20199 129 317b] sfelolA Sl ]

2f2job oA} Etxjolq ALK e A7 FYS 7R ERlstiirh 47394
TS IS A ALAGHALY Solm ofFs] &9on(0.92-1.00) URE E

(0.935-0.998) 02 ANE 7L eelstaict.
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T 3-4 ASFTZIALY 5 8A0] B 20149 o] 59| sje] 2

3

Mo
ro

Eolg

(o)
i)
o,
=2
App
H1

glo
oXx
=2
App

A

Dzakah
(2014)

RDT

(+)

7219 91

-)

452

total

77 | 456

533

RDT:One-step malaria(P.f/P.v),

A=A

RDT

) 1) |

tota

(+)

75 |2

(-)

2 454

total

RDT:ParaHit total(P.f/P.v)

A=A}

RDT

(+) | ()

tota
|

(+)

7210

(-)

5 423

total

RDT:SD Bioline Ag (Malaria P.f/P.v)

0.935

0.974

0.935

0.980

0.996

1.000

0.889

0.995

1.000

0.988

0.95

0.988




23 A79d | A=) s | Solm | YHAEE | SHANEE | WAEYE
Y= A A
AGHF || RDT | (+) | () total
Hailu(201 | 7} (+) 201 | 4 205 0.998(0.977 | 0.977(0.9 | 0.978(0.948 | 0.997(0.976
4) (ol gl e || (-) 0 |193 | 193 ~1.000) 46-0.991) | -0.991) ~1.000)
o}) total 201 | 197 398
RDT: CareStart Pf/Pv (HRP2/PLDH)
L ER
tota
\Y% (201 Ay Bl i l 0.988(0.937 | 0.915(0.8 | 0.630(0.546 | 0.998(0.990
. .937 .915(0. . . . .
yas 7T+ (+) |85 |50 |135 { { { ( 0.925
4) -0.998) 90-0.935) | -0.706) -1.000)
(=) (-) 1 541 | 542
total | 86 591 | 677
RDT: SD Bioline(P.f/Pan)
L ER
tota
T i(2 Ay B - l 1 211 0.999(0.994
. - .994(0. . 7 . .
seroni( e ) 37 6 13 0.973(86 0.994(0.9 | 0.861(0 ( B
015) 99.6) 86-0.998) | -0.947) -1.000)
(22]2) (-) 1 911 | 912
total | 38 917 | 955
RDT: SD Bioline(P.f/Pan)
RDT: rapid diagnostic test
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Seluet Auddelelol REols A AFFAS HolEWHA RF AAY o2
WA Ro] B3 A3 A7t Aok B ARl Wl A AE] Exte] o3t A
AgUeteiol WS O F NYT 2 b AAF 0B WYL olgstel REL P
Folgick. AldgTatelol WAl ARAL Jleo] o3 &ust nstgon B9 o
st} PE B4g oo ot A4 st ARye Tastent

AE ¥4~ (State Variables)

%aq Eégs a8 4-12 wel 37 Ao st oistat wolo) hst stz
of. dEETetelor AFAGY HA|l AHS A AU, susceptible), HE71(E),:
exposed), 8037]([,1: infectious), Z2]1 X|&7](7},: treated) Yl 79| Aoz %R
o} AlB2 W] OFe ShReh ALY AIQEE AL 971 SIS 1 47t 0R9 A7 e
o %2 RPoMe BE TP AgE Wil AMAARE okl 7Pgsiict. gete]of
YRS i 27]of Hehe RPEo] offiEg HH 24 BHI(A: aquatic stage), 7

P

olr
=

24 TS, susceptible), ZHE7|(E,: exposed), 22]j1 AA7|(Z: infectious) Ul 7§
o] Agoz Wyelil 28 WAlE As 277t =7] AR 2E B@A(Y, /%, §d7))
£ st

59



=]
NS
I
oL
fu)
rE
>
o
|2
nx
ol

mmgﬂﬁ

N

oy
fu)

rE

=
i

ox,

At

At

At

At

A DA o]d4 il 27
4474 4% w27

FE7 4% ol 27

Ag7] 45 Wil 2]

N

A-q)

Sn n . 5h| O
Mp Ap Yn
Sh En [ In Th
. - phit-1)--"
S "‘
~e 4
- .
S e
AT
"' ~ﬁ~
- S
- h\
- ‘\~
- h\
Pl s
Ha(1=7D) o A v,
— A Sy E, L,
5,1 avl 6:: 'SU
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B2 (Parameter)

Atdol Bjoju® 4, 9] Lk(rate)z T ATCR o7t RE AT AEES
6,9 Hx(rate)2 AMA AMGS A AT Algo] AA/dol Q= mivl 2210l &
A AT N9 Hx(rate)2 AE7]|2 Fol7H €4 AE7|2 S0l A2 pd
B]&(proportion)2 ©7] A57] &AL (1—-p)o HIEZ 7] A=57] APt 5, o
7] A7) R ARl A &, Y] AE7] A= | ARl Ald & AR =
ek Alel B Y4 PE D) 718 FYAR S 22 YA Yok
TS w2 2 AdEge ot FRle WA HH 4,9 L=(rate)2 A 27|
A =719A 7,9 &%(rate)2 wWAU7I=t], o ¢9] v]&(proportion)2 A&7} Aujjst

fru

ot
E
N
0

2}
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Alzte] A & Ai(relapse)stil (1—¢)9] B2 A&7t 3ot OAl Z=

Ul
ox,

15

gt 2ol 1%l Aoz FHYAo] miEo] 48 SA Ul 2] = K E
orz 2 oolmEt}t o] W9 mi7f wr)= 4,0 &E(rate)2 A AMLSHH g, Ol
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B 4-3 A AAFLkeiol WY o5 2019-20284. ASFHUAL =Y T AY
7)7b 4olH 3582 FTHAIZIo] 0.59 ZHAd 29(3)
SUgAL | ASAGEEA | o FE | =TaA | ASASAA | dgd
de | weelop | webelop | wejelop | wejelop | waelop | welelop
e e e A 2y A | RN EA
13 13
2019 181 168 181 168
(7.2%) (7.2%)
42 55
2020 185 143 366 311
(22.7%) (15.0%)
66 121
2021 184 118 550 429
(35.9%) (22.0%)
87 208
2022 185 98 735 527
(47.0%) (28.3%)
105 313
2023 186 81 921 608
(56.5%) (34.0%)
119 432
2024 186 67 1,107 675
(64.0%) (39.0%)
130 562
2025 185 55 1,292 730
(70.3%) (43.5%)
139 701
2026 184 45 1,476 775
(75.5%) (47.5%)
145 846
2027 181 36 1,657 811
(80.1%) (51.1%)
148 994
2028 178 30 1,835 841
(83.1%) (54.2%)
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T 99 28647 o] 2HE= 2t Qo

T 4-6 9I7F ojgo]guje} A7teEl olzo]fu] W A 2ol 2019~2028W (YA
), ASAEGA = & AG7I7F 4LoA 3528 = AAIRro] 0.59 Zast 4
()
sEAA [ARATE ] R [ARTEEA |
e Azt Azt o =] A e
CERER SERER
ojEolgu] | ojgolgy] olgolgu] | ojgo|gy
12,589,348 12,589,348
2019 | 168971014 | 156,381,666 (7'5%) | 168.971,014 | 156,381,666 7'5%)
38.941,306 51,530,654
2020 | 172,073,785 | 133,132,479 (2269 | 341044799 | 289,514,145 (15 19%)
62.000,248 113,530,902
2021 | 171,747,698 | 109,747,450 (36.19) | 512792497 | 399,261,595 (29 19%)
81,538,689 195,069,591
2022 | 172,550,983 | 91,012,294 (17305 | 685343480 | 490,273,889 (28'29%)
97.882.834 292.952.425
2023 | 173,167,765 | 75,284,931 (56505 | 858511245 | 565,558,820 (34'1%)
111,125,668 404,078,093
2024 | 173,168,573 | 62.042,905 (64'3%) | 1:031.679.818 | 627,601,725 (39'2%)
121,579,950 525,658,043
2025 | 172,522,888 | 50,942,938 (70'505) | 1:204.202,706 | 678,544,663 (13.79%)
129,432,299 655,090,342
2026 | 171,059,803 | 41,627,504 (75705 | 1:375.262,509 | 720,172,167 (17 89%)
134,974,957 790,065,299
2027 | 168,814,983 | 33,840,026 (80/0%) | 1:544.077,492 | 754,012,193 (51'29%)
138.572.736 928,638,035
2028 | 165975048 | 27.402.312 (8350 | 1710052540 | 781.414,505 (54'39%)
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S RA7|7 4LolA 3592 RIFA|Zto] 0.5Y HASH H¢

AER DAL mdo2 AhAZto] 19 Za® 7 Qoe Yete]ol S 47} o
Zashy] mgo] A7AE ogolgu] Tt o& AXM 109S wFAMNEH o 10

ol Yo ojgo|gulS "ot 4 S AT 4 T} (B 4-7).
B 4-7 A3 ojgo|gulet AH ojgo|gu] W =X FH 2019~2028H (LA Y), Al
ERDHAL 2 & HMA7|7 5LoA 442 HTHA|Zro] 1 Zrast H(Y)

] ﬁ%gi@k} o Eﬂiﬁkr *Jéilg’dk} .

ozorge | oizorgy | “EEN | geogu | ojmogy | ZE°IEY

2019 | 170,716,102 | 151,471,225 19%??;%% 170,716,102 | 151,471,225 19%;‘?;?%
2020 | 168,656,218 | 110,782,443 | TGI8 | 339372300 | 262,253,668 | 77+{)5:507
2021 | 163.749.685 |  77.019.759 %Zg‘gg% 503,122,005 | 339,273,427 163%3;225
2022 | 160047632 | 53,700,053 | 10081009 | 663,169,637 | 392973480 | 20130050
2023 | 155990756 |  37.396.627 1185’%‘_’5% 819,160,393 | 430,370,107 3886%%
2024 | 151,396,049 | 25,902,945 125"(13355% 970,556,442 | 456,273,052 5141%?3;8%
2025 | 146,272,411 | 17.865038 | 178107003 | 1116828853 | 474138000 | 042000765
2026 | 140.806.671 |  12.278,006 128%?;?% 1.257.635,524 | 486,416,096 7711%&%%
2027 | 134,741,483 8399881 | 120901008 | 1392,377,007 | 494815977 | 897381050
2028 | 128.389.035 5,718,518 122%8_’2,% 1,520,766,042 | 500,534,495 1'020'%3%5?%
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6,676,615 6,676,615
2019 | 123,153,594 | 116,476,979 (5.4%) 123,153,594 | 116,476,979 (5.4%)
26,254,628 32,931,243
2020 | 125,415,031 99,160,403 (20.9%) 248,568,625 | 215,637,382 (13.2%)
43,434,716 76,365,959
2021 | 125,177,364 81,742,648 (34.7%) 373,745,989 | 297,380,030 (20.4%)
57,974,600 134,340,559
2022 | 125,762,834 67,788,234 (46.1%) 499,508,823 | 365,168,264 (26.9%)
70,138,272 204,478,831
2023 | 126,212,373 56,074,101 (55.6%) 625,721,196 | 421,242,365 (32.7%)
80,001,852 284,480,683
2024 | 126,212,961 46,211,109 (63.4%) 751,934,157 | 467,453,474 (37.8%)
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2026 | 124,675,996 31,005,207 (75.1%) 1,002,352,510 | 536,402,256 (46.5%)
97,834,973 563,785,227
2027 | 123,039,871 25,204,898 (79.5%) 1,125,392,381 | 561,607,154 (50.1%)
100,560,072 664,345,299
2028 | 120,970,000 20,409,928 (83'1%) 1,246,362,381 | 582,017,082 (53.3%)
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4-162 HH H

o}

skpe ot

o e}

ot #&s5] S7bskal H|E S7FF2 2024G7HA] Sotstthrb ohA] fagttt. o]+
ASAHAAL Edo] 6 A= XYW Zetejor A 27 o] So|5UA A%
AAGA+E A = BHAL AL2] 9] v]-& Aol Mojx|7] wjZo|tt. el F7Hta
H|& 57tFe2 o] IBCRE oW AIEATHA = AlsiRE 1 gio] 1
Hoh 20 109/ AldsH 2.627HK] S7FstHA ASATEHEAR =4o] i 79
g g 4 Ao

T 4-9 "] &af "Hel(LihE )

CRAA A ST GA+E M = A}

= o]go] gy 931,377 928,508
d]-& (Cost) 13,656 13,6569 + 27,8759 = 41,531¢
& ojgo]gH| - H|& 917,721 886,977
ol (Benefit) 0 30,7444

B 4-10 At v WMol wlg 12m wA Hw ujgo] Zvlgos 2

[BCR(YAIE9), AlSATAAN = & A I 4Loq 3.542 ZITA|Zto] 0.5¢

dast 49(4)
de | ETAA | ASHUEA | SAA | AsNGAA [ e B | wRug |

A el | pA gol | A ug | wAug | I she

2019 0 2,477,480 5,177,982 6,994,756 5,177,982 4,517,276 | 1.15
2020 0 5,000,454 95,86,156 12,949,605 5,177,982 7,949,151 1.21
2021 0 7,518,646 | 13,220,024 17,858,471 | 13,220,024 | 10,339,825 | 1.28
2022 0 10,048,616 | 16,233,549 21,929,337 | 16,233,549 | 11,880,721 | 1.37
2023 0 12,587,630 | 18,726,322 25,296,738 | 18,726,322 | 12,709,108 | 1.47
2024 0 15,126,656 | 20,780,636 28,071,839 | 20,780,636 | 12,945,183 | 1.61
2025 0 17,656,214 | 22,467,417 30,350,453 | 22,467,417 | 12,694,239 | 1.77
2026 0 20,164,320 | 23,845,753 32,212,399 | 23,845,753 | 12,048,079 | 1.98
2027 0 22,639,513 | 24,966,236 33,726,021 | 24,966,236 | 11,086,508 | 2.25
2028 0 25,073,066 | 25,873,559 34,951,692 | 25,873,559 9,878,626 | 2.62
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107 IBCR in 2019 - 2028

B incremental benefit
| Incremental cost
= IBCR

45

129
= 120 1.11
0

2025 2027

79 4-16 Holnt v]& S7HF 2211 IBCR(YANE ), AXATHAAL =) &
AG717F 4doflA 3.59 =2 AIAIto] 0.59 Faet 3¢

ATARIO] 19 723t AL w4 U8 F7ko] 4dnia] Skt olg Zasp]
AlRFsFEd] o2 Qs IBCR o] 7|stg4AoR S7istel 10do] B 2028dolE 1
gol 1830] ol2tt (i 4-11, 23 4-17). ol W] ko] ulg Z7kzuct 183
Soh 7oz AR Avt 248 ASTTA] £9o] S Golsiths AutE
e}

# 4-11 AT w8 Wolg u]g Jeln A Wolw u]§o] /laoz 7 IBCR
(QAPEY), ASA A £ & AA7|7} 5AoA] 4L 2 FTAIZI0] 19 ZAagt 4
(%)

Yo SRR | ASAGEA | ETEAN | ASAEEA | A H FA v IBCR

A e A H A & 4 & 27t 27t

2019 0 2503067 5015392 6775118 5015392 4272051 1.17
2020 0 4975932 8683530 11730278 8683530 6754346 1.29
2021 0 7376856 11233745 15175275 11233745 7798419 1.44
2022 0 9723500 13011817 17577211 13011817 7853711 1.66
2023 0 12010662 14250064 19249915 14250064 7239253 1.97
2024 0 14230455 15107741 20408521 15107741 6178066 2.45
2025 0 16375125 15699274 21207602 15699274 4832477 3.25
2026 0 18439655 16105813 21756782 16105813 3317127 4.86
2027 0 20415256 16383943 22132498 16383943 1717242 9.54
2028 0 22297717 16573290 22388280 16573290 90563 | 183.00
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B Ingremental benefit
4 | Incremental cost
= IBCR

IBCR in 2019 - 2028
45

1E3.00
.

05| %oas [ 048 - ‘-"
l‘é‘. s 8 4 i | i il 0ot
* Taie 2020 2021 2022 2023 2024 2008 2028 2027 2028
Year
2% 4-17 Wola g £71F Teln BCR(YAMIY), A4TTAA £
G717 5ol 4Lz AAITto] 1Y Zhash 8-

e

A8 At=o] 4§ HlE2 ot Hojo] Aty Azl Steh Helof Hlsf Ayt
% FOIE0} 0|2 Qlal BCR %= AolRl@A AN £ F 9dro] 1 o] 1
Ho} AXA €t &, ASAGAAE Rz A ] mol zro] Alolx|H Qolst Ante
A7] HsliA o 70 71 BoF ASAITHHALE AlSdsfiof st
E 412 ¥ 83} Ho(UBY)

A eI CEE

5 9lgo]gy] 678,829 691,576
"]& (Cost) 13,656 13,6569 + 27,8759 = 41,531¢
£ o]go]fH| - H|& 665,173 650,045
=l (Benefit) 0 15,128¢Y
B 4-13 @7 wA moln w8 22D wd Wolm 8ge] Figoz P
IBCR(HE¢) (¢

akA A& al akA A Val LA ol A Q
L‘iE EE'_ |il}\ \_]ﬂﬁt\%-%l]\} EE'_ Elj\} \_]ﬁﬁt\j-nl\} _I_Kﬂ \jgl _l_7i| H] o IBCR
vRopel | ymome | yMug | wdug | R |

2019 0 2,477,480 2,547,896 6,994,756 2,547,896 4,517,276 | 0.56
2020 0 5,000,454 | 4,716,998 12,949,605 | 4,716,998 7,949,151 | 0.56
2021 0 7,518,646 6,505,092 17,858,471 6,505,092 | 10,339,825 | 0.63
2022 0 10,048,616 | 7,987,938 21,929,337 | 7,987,938 | 11,880,721 | 0.67
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2023 0 12,587,630 9,214,541 25,296,738 9,214,541 | 12,709,108 | 0.73
2024 0 15,126,656 | 10,225,394 28,071,839 | 10,225,394 | 12,945,183 | 0.79
2025 0 17,656,214 | 11,055,397 30,350,453 | 11,055,397 | 12,694,239 | 0.87
2026 0 20,164,320 | 11,733,626 32,212,399 | 11,733,626 | 12,048,079 | 0.97
2027 0 22,639,513 | 12,284,975 33,726,021 | 12,284,975 | 11,086,508 | 1.11
2028 0 25,073,066 | 12,731,436 34,951,692 | 12,731,436 9,878,626 | 1.29
4 X107 IBCR in 2019 - 2028 =
" || - incremental benett ‘-.’9
el i
25 i~
>
2= 087 /017/ i
D?ﬂ S
£1s é
* Dfs 147120 o5
1
0.4
Liil I ﬂ
Year
73 4-18 W7} ¥]§ 371F 121 BCR(AHY)
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o2 Qlaf u]& A7H(cost-saving) &np7} A7]7] wFo|c},

Relative Sensitivity (L 1 %)

Long latency period (314 days) - 2141 3.301
Vector carrying capacity (185 = N | L
1/infectious period (4 days) -
Cost of RDT (27,875 KRW)
Diagnosis time reduction (0.5 days)

Shert latency period (14 days)

Berefit of ROT (30,744 KRW) [-

pper bound
N Lower bound

L I I |
2 22 2.4 26 2.8 3 3.2 3.4
IBECR in 2028

Sensitivity

Short latency period (/=14 days) — 16.124

1/Infectious pericd (4-5 days) -

Vector carrying capacity (= 10%) -

Diagnosis time reduction (0.5-1 days) 2,642

Leng latency period {300-328 days)

Berefit of RDT (11,738-50,000 KRW)

Cost of ROT (25,000-46,880 KRW) —
N Upper bound
I Lower bound

-4 -2 o 2 4 ] 8 10 12 14 16 18
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tornado diagram2 1300 IBCR %fo] 10 CH 0]
WAS 272t 11,7389, 31.265%00lck. ASATAAL Q0 8| AL

TAaskH A IBCR o] 47t WA H]-8 AZ (cost-saving) &7} 31Tt

—_

Relative Senaitivity (L 1 %)

‘\ector carrying capacity (165 =« Nhl = 1223 - 1372
1/nfectious period (4 days) - 1.238 - 1.249

Cost of RDT {27 875 KRW) 1.259 - 1.320
Diagnosis time reduction (0.5 days) 1.266 - 1317

Short latency period (14 days) 1287 1312
Benefit of ROT {15,128 KRW) - 1.276 I 1.302
I Upper bound
I Lower bound
1 ] 1 ] ]
1 11 1.2 i3 1.4 1.5 1.6 1.7
IBCR in 2028

Sensitivity

Short latency period (/-14 days) — 7.934
1/Infectious period (4-5 days) -

Berefit of ROT (11,738-50,000 KRW) -

Vector carrying capacity (— 10%)

Diagnosis time reduction (0.5-1 days) -1.300)

Leng latency pericd {300-328 days) 2.382
Cost of ROT (25,000-31.265 KRW) —

I Upper bound
I Lower bound
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