EconomicImpact

The economic impact of the KIDROP
programme can be indirectly measured by
evaluating the blindness prevention quotient
in financial equivalents. Thus far 512 children
have received vision restoring laser
treatment. The return on investment in the
national perspective may be calculated as
follows: Each of these 512 infants will survive
to an average of 65 years (average life
expectancy) and earn approximately USD
900 per annum (per capita income). This is a
federal saving of over USD 25 million! All this
for an investment of less than USD 250,000 !
The social returns are, of course, priceless.
As we previously reported, barriers of cost
and infrastructure must be met. The cost of
the camera alone is currently approximately
USD135,000 in India. The greatest barriers,
however, are the “mental barrier” of the care-
givers created by a mixture of poor
awareness, inadequately trained personnel
and unwillingness to adapt to innovation.
However, there is hope that with time,
patience and passion, these barriers can be
overcome.

AViable Model

In conclusion, tele-ROP is a viable model in
middle-income countries. The cost utility
analysis comparing the KIDROP model with
other alternate strategies indicates that the
KIDROP model, which uses a single Retcam
shuttle to service a zone of roughly 300-400
kilometers radius in six districts using non-
physicians (trained technicians) is the most
costeffective method of providing the
standard of care in ROP screening in centers
which are rural or peripheral with limited
access to health care given the current
scenario of limited experts and funds. Each
country with similar demographic and
financial milieu as India must explore tele-
ROP as a viable financial model and
customize itto suittheirlocal needs.
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SKOHOMMUYECKUe nocnencTBuA

OKoHoMuyeckne nocneacteus nporpammbl KIDROP
MOryT ObITb KOCBEHHO W3MEPEHbl 3a CYET OLEHKU
NpomnakTUkn cnenoTbl B (OUHAHCOBbLIX SKBUBArIEHTax.
Ha Hactoswmin MoOMeHT y 512 peten BbINOMHEHO
nasepHoe BOCCTaHOBNeHWe 3peHusa. Bosspart
WHBECTULUMA B rOCyOapCTBEHHOW MepcrnekTuBe MOXET
ObITb paccunTaH Tak: Kaxabii n3 atnx 512 manbliwen
AoXuBeT [o Bo3pacTa 65 neTt (cpepH4as
NPOOOSKUTENBHOCTb KWU3HW), A4oxo4 NpubnmnanTensHo
900 USD 3a rog (goxon Ha Ayuwy HaceneHus). Ha
denepanbHOM ypoBHe 3TO chepexeHne 25 MUNIMOHOB
USD! U Bce ato npu nueectnumnmn meHee 250,000 USD!
CouuanbHas otaaya, pasymeetcs, becueHHa.

Kak Mbl yxe roBopunu paHblue, mMartepuanbHbie W
WH(pacTpyKTypHble Gapbepbl LONMXHbl OblITb
npeogoneHbl. CTOMMOCTb OOHOW TONMbKO Kamepbl B
HacTosiwee Bpems, npumepHo, 135,000 USD. Cambin
cepbesHbit bapbep, OaHako, “MeHTanbHbin Gapbep”
paboTHMKOB, CO34aHHbIN CMELWEeHWUEM HU3KON
NHPOPMNPOBAHHOCTU, HeadekBaTHO OOy4YeHHbIM
NepcoHanoM M HexenaHmem npUHMMaTb WHHOBALUMW.
OpHako ecTb Hagexaa, YTo CO BPEMEHEM TeprEHNe n
TPy4 NepeTpyT aTM Gapbepbl.

XXunsHecnoco6Has mogenb

B 3akntoveHun, tene-PH saBnsertca »u3HecnocobHom
MoAesnbi B CTpaHax Co cpegHuMm AoXoaoM. AHanua
peHTabenbHOCTK, cpaBHuBatowWmn mogens KIDROP c
APYTMMWU anbTepHaATUBHbIMWU CTpaTernsamu,
aemMoHcTpupyeT, yto mogenb KIDROP, ncnonbaytoLas
ogHy RetCam Shuttle ansa obcnyxmBaHusi 0QHOM 30HBI
paguycom, npumepHo, 300-400 kM B LWeCTn okpyrax 6e3
npuenevyeHnss Bpavyen (Tonbko OOYy4YeHHbIE
crneunanucTbl), ABMASETCS CaMblM BbIrOOHLIM METO40M
obecneyeHns cTaH4apTHOM NOMOLLUM NPWY CKPUHUHIe PH
B LEHTpax, pacrnofioXeHHbIX B CEeNbCKOW UMK
nepndepumHomn MECTHOCTU C OrpaHNYEeHHbIM 4OCTYMNOM
K MeaWUUWHCKOMY o06CnyXuBaHWUto, y4YuUTbiBad
NMEKLWMNCH CLUEeHapUin C OrpaHUYEeHNEM SKCNEPTOB U
cpenctBa. Kaxpgas cTpaHa CO cxoxeMu
aemorpaduyeckon M (OUHAHCOBOM CUTyaumen Kak
Mhona pormkHa wuccnepoBaTb Tene-PH B kadecTtBe
Xn3HecnocobHOM (uMHaAHCOBOW MOLenun w
afanTMpoBaTh €€ No4 CBOM couMarbHble HyXabl.
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The KIDROP ExperienceinIndia

Tackling ROP in Middle-Income Countries
with Cost-Effective Tele-Ophthalmology

BANGALORE - The need for telemedicine in
Retinopathy of Prematurity (ROP) in middle-
income countries like India is born out of the
skewed demand and supply problem
plaguing ROP management, the
largest cause of infant blindness
worldwide.

Of the 27 million live births annually
in India, about 8.8% are born below
2000 grams and are at risk of ROP.
However, a majority of these infants
are born in rural areas and remain | <

unscreened. With less than 500 ° v

retinal surgeons and 20 ROP
specialists, there is a huge unmet /, dn 0
need for ROP managementin India.

Asia’s First Tele-ROP Screening
Programme

In 2008 we started Asia’s first tele-ROP
screening programme in Southern India to
cover unscreened rural neonatal care
centers in the state of Karnataka. Under this
KIDROP (Karnataka
Internet Assisted
Diagnosis of ROP)
programme, technicians
were trained to image, ‘!
interpret, store and
upload images taken on |
a mobile wide-field |
digital retinal camera,
the Retcam Shuttle
(Clarity MSI,
Pleasanton, CA, USA)
on to a secure server for
experts to review
remotely. Together with
our technology partners |
we developed a
comprehensive
softwarehardware platform, which allowed
images to be viewed on the smart phone or
the PC using the lossless Automated Binary
Optimization (ABO) compression technology
(patented). Images were also graded by
these technicians and validated against
binocular indirect ophthalmoscopy by the
ROP expert.

The KIDROP programme currently serves 51
neonatal intensive care units (NICU) in rural
and semi-urban regions and runs on a non-
profit grant by the Institute. 18 of these
centers are in a remote zone 500 kilometers
away and are co-managed in a public private
partnership (PPP) with the State

OnbiT KIDROP B UHAUK

CkpuHunHr PH B cTpaHax cpegHero pgocratka C
npMMeHeHMeM peHTabenbHon Tene-
Odranbmonorum

BEAHIAJIOP — TloTtpebHocTb B TenemeguuuHe
PetnHonatum HegoHoweHHbix (PH) cTpaH co cpegHum
AOCTaTKkoM, Takux kak WHaoua, poxoaetcs wm3-3a
nepekoca B COOTHOWEHUMU
cnpoc/npegnoxeHne no BepeHuto PH,
camMoW rMaBHOW MPUYUHBLI MIageHYEeCKOM
cnenoTbl BO BCEM MUpPeE.

N3 27 MUNNNOHOB XMBOPOXOEHHLIX
exerogHo B WHauu, npumepHo 8.8%
nmeet Bec MeHee 2000 rpamm, 1 BXOOAT B
rpynny pucka PH. OgHako 60nbLUMHCTBO
S M3 3TUX Marnbllen poXOAeHO B CErbCKOM
1 MEeCTHOCTM M OCTaeTCs BHE CKPUHUHTA.

) Mmest meHee 500 peTuHANbHLIX XUPYpProB
n 20 cneunanuctoB PH, nveetca saBHas

Anand Vinekar MD, FRCS ~ HEXBaTKa koHTponsi 3a PH B Hauu.

MNMepBasa CkpuHuHrosas lNMporpamma Tene-PH B A3un

B 2008 rogy Mbl 3anyctunu nepeBytd CKPUHUHIOBYHO
nporpammy Tene-PH B toxxHon HauK, 4Tobbl 0XBaTUTL
HECKPUHMPOBaHHbIE HEOHaTarbHble LEHTPbI B CENbCKOM
MecTHoCcTM wrTata KapHaTaka. [log armgon paHHOW
nporpammbl KIDROP
(Kapnataka HTepHeT NomMoLub
B [HwarHoctuke PH) 6binu
oby4yeHbl cneynanucTel Ans
BbINONMHEHUSA CHUMKOB,
nHTepnpetauuu, 3anucu wu
3arpys3kn [aHHbIX CHWUMKOB,
BbIMOSIHEHHbLIX MPU  NOMOLLMN
MOBGUITBHOM  LLMPOKOYTOSTIbHOM
LNPpoBOMN peTUHaSIbHOWN
kamepbl Retcam Shuttle
(Clarity MSI, Pleasanton, CA,
USA), Ha cepBep Ans nayyeHus
aKcneptamu, HaxoasawuMncs
' yaaneHHo. Bmecte ¢ Hawumm
napTHepamuM nNo TEexXHOnornm
"Mbl pas3paboTanwu
mcuyepnbo BalLWYyI
nporpaMMHy0 1 annapaTHyl nnatgopmy, KoTopas
nossosiMyia npocMmaTtpuBatTb KU300paxxeHUs Ha
cmapTtoHe nnu Ha MK ¢ ncnonb3oBaHnemM TEXHONOMMU
cxatna ABO - ABTomaTtmdyeckas buHapHas
Ontumuszaunmsa (nateHT). Takxe CHUMKMU
KnaccugpuumpoBannucb 3TUMU TEXHUYECKUMU
crneuvanucTtaMmm 1 CpaBHMBANUCb C OUHOKYNSAPHOW
HenpamMoun odpTaribMocKonuen cunamm akcnepta PH.
B HacToswee Bpemsa nporpamma KIDROP
obcnyxnBaetr 51 oToeneHne HeoHaTallbHOWM
nHTeHcmBHoM Tepanun (NICU) B cenbCKMx uU ManbixX
ropoacKux pernoHax, MpoOBOAUTCA Ha cpencTBa
HekoMMep4eckoro rpaHta cunamu WHctutyta. 18 us
3TUX UEHTpPOB HaxoasaTca Ha ypaneHum 500
KUNOMEeTpOB, W ynpaBnsdlTCA Ha OCHOBaHWUU



has granted USD 0.52 million (2009-2012) to
set up two zones that cover six districts each.
Our contribution will include free training,
image reading and treatment. The
government will provide for the equipment, its
maintenance and financial compensation of
the technicians in the outreach.

Thus far, we have completed over 25,000
imaging sessions and recruited over 6500
infants into the ROP screening programme in
more than twelve districts of Karnataka state
covering two zones, each having a radius of
care of around 400 kilometers. In this study,
we present a cost-utility evaluation of the
KIDROP programme. We used the financial
audited data in our study to complete an
economic evaluation that employs Analytic
Hierarchy Processing (AHP), a multi criteria
decision model for comparing the KIDROP
strategy (which uses a single Retcam shuttle
for 6 districts) to three alternate strategies of
ROP screening.

Alternate Strategies

The three alternate strategies were
hypothetical and were:

1) Parents in the rural outreach are educated,
sensitized and urged to travel with their infants
to the city for screening at designated sites.

2) Rural infants are to be screened at their
respective district hospitals by trained experts
using indirect ophthalmoscopy one day a
week who travel from their city based
practices.

3) Screening is performed by trained non-
physicians using Retcams at each district
headquarters. The last strategy is similar to
KIDROP but needs to have several Retcams
servicing each district.

Criteriafor Cost-Effectiveness
Cost-effectiveness in all four strategies was
computed using three criteria:

1) Organizational costs: costs
incurred by the ‘provider’ (who
could be a private or a public
enterprise or a public-private
partnership)

2) Burden weight: burden to the
parents or guardians of the child
including direct and indirect
costs

3) Disease coverage: number of
‘disease susceptible’ as a proportion covered
under the strategy.

Using AHP, the overall ranks comparing these
strategies were then calculated by the matrix
multiplication of the AHP Modified Weights
matrix with that of the Priority Weights matrix.

locypapctBeHHo-YacTHoro [laptHepcTtBa (PPP)
COBMECTHO ¢ npasuTtenbctBoM LUTaTta. No gaHHon PPP
locynapcteo Bbigenuno 0.52 munnuona USD (2009-
2012) ansa opraHuMsauumn ABYX 30H, Kaxkaas U3 KOTOPbIX
OXBaTblBaET LUECTb OKPYroB. Halw Bknag BKMOYaeT B
ceba 6GecnnatHoe oOy4yeHMe BbINOMHEHNIO, YTEHUIO
CHUMKOB UM oOpabotke. [lpaBuTenbctBo obecneunt
obcnyxuBaHne obopygoBaHue M (PUHAHCOBYHO
KOMMNEeHcauun TexHU4YeckuMm cneymanucrtam no
nporpamMmme coumanbHON MOMOLLN.

Ha HacTodAwmn MoMeHT Mbl 3aBepuimnm 6onee 25,000
Ceccuin CHAMKOB 1 BKNtouunu 6onee 6500 mnageHueB B
nporpammy PH ckpuHuHra B 6onee 4em 12 okpyrax
wraTa KapHaTaka, oxBayeHHble ABYMS 30HaMU1, Kaxaas
n3 KotopbIx uMeeT paguyc 400 kunomeTpos. B gaHHOM
nmccnegoBaHMM Mbl NpeacTaBnNseM OLEHKY
peHTabenbHocTn nporpammbl KIDROP. Mpbl
MCNonNb30oBanu faHHble PUHAHCOBOro ayauTa B HaLEM
nccnegoBaHUM  AONSA  BbINOMHEHUST 3KOHOMUYECKOWN
OUEHKKN, KoTopas WCnonb3yrT AHanUTUYECKUN
nepapxmdecknin npouecc (AHP), mogenb MynbTu
KpUTEpManbHOW OUEHKM ANA CpaBHEHMA cTpaTernu
KIDROP (koTopasi ucnonb3yeT ogHy yctaHoBKy RetCam
Shuttle Ha 6 okpyroB) ¢ Tpems anbTepHaTUBHbIMU
ctpaternsammn PH ckpuHuHra.

AnbTepHaTMBHbIe cTpaTermm

Mmenunch Tpu runoteTnyeckme cTpaTermm:

1) Pogutenen B cenbCkonM MECTHOCTU MHPOPMUPOBAn
N npu3biBany npuesxarb CO CBOMMW AETbMU B ropoA
ANS BbINOMHEHNSA CKPUHMHIA B CneunarnbHO yKa3aHHbIe
KIUHKW.

2) MnageHubl B CenbCKOW MECTHOCTM NpOXoaaT
CKPUHWUHT B CBOMX OKPY>KHbIX BONbHMULAX 00y4YeHHbIMK
aKcnepTaMmu MeTOL0M HernpsaMor odpTanbMOCKONUN, 3TH
9KCMNepThbl pa3 B HeAemNo Bble3xXatoT N3 CBOUX 6a30BbIX
cTaunmoHapoB.

3) CKpPUHUHT BbINOSHAETCA OBy4YeHHbIMU nuuammn (He
Bpayamn) npu nomowmn RetCam B ueHTpe Kaxaoro
okpyra. [locnegHsis cTpaTerMss o4veHb MOXoXa Ha
KIDROP, HO TpebyeT Hanuimsa HECKONbKUX CUCTEM
RetCam, o6cnyxuBaroLLmx Kaxablvi OKpyr.

Kputepum akoHommnyeckon apheKTMBHOCTH

BO BCeX YeTblpex cTpaTerMsx paccuvTbiBancs npu
MOMOLLIN TPEX KPUTEPUEB:

1) OpraHusaynoHHble 3aTpaThbl:
3aTpartbl “‘npoBangepa’, KOTOpPbIN
MOXeT OblTb YaCTHOW wunNwu
rocygapCcTBEHHOW oOpraHusaumen unum
flocygoapCTBEeHHO-YaCTHbBIM
NnapTHEPOM.

2) Ob6pemeHeHue: obpemMeHeHue
poauTenen Wnu onekyHoB pebeHka,
BKIlOYaa nNpsiMble U HenpsimMble
pacxofbl.

3) 3aboneBaemMocCTb: 4YuCnNoO
"BOCNPUNUMYMBLIX K 3aboneBaHM” Kak nponopums
NOKPbITUS AaHHOW CTpaTermen.

C nomowbto AHP, obwue paHru, cpaBHMBatOWmMe 3TU
cTpaTernm, Mbl 3aTeM paccymTanu 3a c4eT MaTpUYHOro
ymMHOXeHus AHP MoguduumposaHHon MaTpuubl C
y4yeToM NpuopuTeTa 3HaYMMOCTU MaTPULLbI.

These ranks measured the “best
methodology” between these strategies.
Sensitivity analysis and the analysis of
uncertainty were also performed to evaluate
the maximum and minimum budgetary
requirements in each strategy. ‘Best case’,
‘worst case’ and ‘balanced scenarios’ were
computed against each strategy and
intervention to determine the best strategy in
these situations.

When the maximum
patient coverage was
considered as the goal
(‘the best case scenario”)
(which should be the aim of
any screening intervention
in the community), the best
ROP screening strategy
for all three scenarios i.e. |
the provider’s perspective
(funding organization), the
patient’s perspective and a
‘balanced scenario’ was
the KIDROP model. In the poorest coverage
(‘worst case’), best ROP screening strategy
for the funding organization was the KIDROP
model, but from the patient’s perspective and
for the balanced scenario it was the multiple
Retcam model.

Best Screening Strategy in Four out of Six
Situations

Hence, the KIDROP model ranked as the
‘best screening strategy’ in four out of six
situations. In all situations tele-ROP ranked
higher than the other interventions where the
specialist or the patient had to travel for
screening. The lowest rank in all six
situations was the strategy where mothers
had to travel to the city with their infants for
ROP screening. This was the strategy that
had the lowest cost but produced the poorest
coverage, since most parents in rural areas
were daily wage workers and belonged to the
lower economic strata making travel costs
with the family a heavy burden on their
resources.

The fact that repeated visits are needed
before discharge from the screening
programme, further adds to problem of
travelling which compounds the costs for the
family. Poor compliance to complete the
screening meant higher risk of blindness.
The multiple Retcam stra-tegy had the best
coverage but caused a larger financial
burden on the organizations that fund and
manage the programme. In a public private
joint enterprise, it was more likely that funds
would be limited and needed prioritization. In
our own setting, we were able to convince the
Government to fund only one Retcam per
zone.

[aHHble paHrn mnamMepsnn “nydwyto  MeTogosiorumo”
cpeAun yKas3aHHbIX cTpaTterum. AHanus
4YyBCTBUTENbHOCTU M aHann3 HeonpeaeneHHoOCTU Takke
NPOBOAMIMUCL AN OLEHKW MaKCUManbHbIX W
MUHUManbHbIX OOOXETHbIX 3anpoCOB KaXaou
ctpatermn. “Nlyqwmn cniydan”, “Xyowun cnydan” wm
“CbanaHcmpoBaHHbIV cLeHapuin’ paccynTbiBanueh ans
KaXXgown cTpaTterMm n BMellaTenbCcTBa, YTobbl BbIIBUTb
NyYLLYIO CTPaTErnio B TaKMX CUTYaLUSIX.
Korma 3a uenb 6bin NpuHAT
MaKCUMalibHbIN OXBaT
nauyneHToB (“cueHapun
nydywero cny4yasa”) (4To LOMKHO
» ObITb Lenblo NOOro CKPUHNHIA
" B o0OllecTBe), TOoraa nydwen
ctpatervenn PH ckpuHuHra gna
BCEX Tpex cueHapueB, TO eCTb
nepcnekTuBa npoBangepa
(cnoHcupytowas opraHusauus),
nepcrnekTnBa naumeHTa W
“cbanaHcupoBaHHbBIN
cueHapun” ©Obina Moaenb
KIDROP. lpn Hu3kOM oxBaTe
(“xygwwun cnyyan”) nydwen ctparermen ckpuHmnHira PH
Ans  CNoHCcupylowen opraHmsaumm 6bina  mopens
KIDROP, HO c nepcnektuBbl nNauymeHTa w Ans
cbanaHcMpoBaHHOro cueHapusa Obina mMofenb
Heckonbkmx RetCam.

JNlyywana ckpuHuHroBas crtpaternsi B Yetbipex u3
WecTn Cutyauun

Takmnm o6pasom, mogenb KIDROP paHnxnpoBanach Kak
‘nyywan crpaternsi CKpUHUHra” B YeTblpex M3 LUecTu
cutyaumm. Bo Bcex cutyauumsax Tene-PH
paHXupoBanach BblLLe, YeM Apyrne MeTofbl, B KOTOPbIX
cneuvanucT Unu nauueHT AOMKHbl Obln exatb Ans
BbIMOSIHEHNSA CKPUHMHIA. CaMbll HU3KUIA paHr N3 BCEX
LLUECTM CUTyauumn umena ctpaTerus, rae maTepu A0MKHbI
OblIM exaTb B ropog CO CBOMMM Marnbllamu Ans
ckpyHuHra PH. Ota Gbina cTpaTerns, kotopasi umena
CaMylo HU3KYKD CTOMMOCTb, HO obecnedmBana cambliii
HU3KMIA OXBaT, TaKk Kak OGONbLUIMHCTBO poauTenen wus
CENbCKON MECTHOCTU Oblna paboTHMKaMW MOAEHHOWN
onnaTtbl TpyAa W nNpuHagnexanum K HU3Wen
9KOHOMUYECKON cTpaTe, ANs KOTOpbIX 3aTpaTtbl Ha
noesgky CemMben 3a CBOW cyeT Obinn  TaXenbiM
OpemeHeMm.

ToT dhakT, 4TO Nepes BbIXOAOM U3 CKPUHUHIa TpebytoTca
NMOBTOPHbIE BM3UTbI ONS WUCCnedoBaHus, [oGaBnsan
AONOMHUTENbHbIE 3aTpaTbl CEMbW Ha NOE3AKY.
HepoctaToyHO nonHoe npoBedeHWe CKPUHUHra
O3Ha4aeT BbICOKMA puck cnenotbl. CTpaTterusa
MHOXecTBa RetCam obecneunBana MakcumanbHbIN
oxBaT HaceneHus, Ho Tpeboeana 6onbwero
PMHAHCOBLIX 3aTpaT CO CTOPOHbI OpraHusauyuu,
KOTOpble CMOHCUPOBanNuM U NpoBOAUNKU nporpammy. B
rocygapCTBEHHO-4AaCTHOW OpraHn3aunmn, ckopee BCEro,
CnoHcMpoBaHMe OyaoeT orpaHMyeHo u notpebyer
paccTaHOBKM NPUOPUTETOB. B Hawmx coBCTBEHHbIX
yCnoBusix Mbl cmornn ybeautb [MpaBuTenbcTBO
CMoHCcMpoBaTh TONbKo ogHy cuctemy RetCam Ha 30Hy.
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