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So that all may

L V Prasad Eye Institute

THE LVPEI EYE CARE NETWORK

isakhapatnam

@ Centre of Excellence (1)
@ Tertiary Care Centres (3)
Secondary Care Centres

2t Satellite Centres (16 )
#* Partner Centres (9 )

# Primary Care Centres (144)

Centre of Excellence
50 milion population

S millica population

Tertiary Centres =
Secondary Care Service Centres =

500,000-1 milion Popuation

Primary Care Service Centres
50.000 Population

Vision Health Guardians
5.000 Poputation

As of January 2017 we have 144 Vision Centres, 16 Service Centres,
3 Tertiary Centres and our flagship Centre of Excellence.
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Vision Centre Complex

202 Centres - 8 yrs




ot ee

LV Prasad Eye Institute

@eys art L/\/-@

The Smarter EMR!




mart

The Smarter EMR!

@beyes

LV Prasad Eye institute

e ——
T Sonas,
Mo
S o =~ L'V*a.
B S i Chimrr ey e Yo ~ X
e 2 B P 7rrrre z .
% A 2irr Lotrore T TS, e s
Criniiam A,
AGATS
i I Qg
a5y, o N
. Doy . ot TR SN
o v .
-4 -~ -~ \\u - X
= - - - - . 5 \
Clgry, Tk " - iy X
e S
P05, s 2 =i
- AR e & <
Py ’ddga‘/;,_a é
e O M, # ”” N
. Oy -, N
\\ a ~
< S Q\\\\
ki, \\\\‘
g
“a
N
‘\\y‘\ N
<
Mo,
N
Meny, NN,\ "\“\\“
M, N
ar\qmay
< Sitty, >
LVPEI Network
Ty, — ’
o W AoiA |
N BELLA
M swmN
{1 [ eMRrMN
v’u"gu . My [ kanou
- YHo,
Ve e [l karam
Son,
Basee, \:&“gnn Pegu [] xkarcc
'Yo0n B Karex
B o . I kaRmN
lmeiy [ kvemn
i B MaDAN
laay, Rl £ I wanca
U k. &
04 NA/ Mgy St B MmubHo
. [ newo
.m,u,% oty \ B oo
;" ) i O sata
/v" oy, A
i : b Il THoop

5 Million Consults and counting...
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1st revolution 2nd revolution 3rd revolution 4th revolution

Water/Steam Electricity Automation Cyberphysical systems
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Big Data Governance

Strategies to overcome challenges

Use Cloud Computing

Challenges o
Privacy Concerns Technical issues
. Applicati :
(Dmg Discovery pplications Genomics \

( Dimensions \

Veracity, Volume

BIG HEALTHCARE
DATA

Velocity Variety

\_ Value W

Precision Medicine _ Disease Management
Personalized Healthcare

wvemance 1ssues

Lack of experty

Information Sharing Culture
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LV Prasad Eye Institute

Training Healthcare Professionals
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Can Research be in REAL TIME?

Bridging the GAP in Human Understanding



Asking the Question

Disease Progression

Image Analysis

Surgical Outcomes Prediction
OPD Forecasting

Population Health
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Continuous Data Pipelines
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Govindram Seksaria YEAR COUNT AVERAGE AGE COUNTRY LOCATION Afye Data

Institute of Dacryology Pipeline LVPE

L W Prazad Eye Institute ‘I 40 7 3 'I 2 3 7 2 2 Jan 2018 LV Prasad Eye Institute

NUMEBER OF PATIENTS YEAR FILTER AGE GROUP
0-5 yrs 61-70yrs | 51-60yrs .
10.19K —
o .

STATE FILTER DIAGNOSIS DISTRIBUTION GEMDER DISTRIBUTION
Telangana Andhra Pradesh

General
Puncia

Canaliculus

Sip Surgery

S'p Surgery, Sac...
Male

Female

Sac/NLD

AEye Pipeline



eyeSmart Rural App (N=501,771)

eyeSmart EMR App - AEye Link
L V Prasad Eye Institute

PATIENT COUNT

563.36K

REFERRAL COUNT
76.98K

LOCATION COUNT

5946

MANDAL COUNT

VILLAGE VISION COMPLEX DISTRIBUTION

THOOD ADILA

ATTA BELLA
CHERU
RAJGA
PALON
GMRMN
NELLO
MUDHO
ANDU
MADAN KARAM
KVCMN KARMN

VISION CENTER DISTRIBUTION

Achampet 341K
Bhainsa 7.88K
Bollaram 0.56K
Chimakurthy 8.99K
Chodavara... 5.4K
Dammape... 26K
Duttaluru 3.26K
Eepurup.. 3.56K
Govindap_. 3.95K
Hiraman... 46K

Vayalpad 1.48K
Ulvapadu 403K
Telkapally 48K
Tanur 582K
Singaraya... 5.57K
S Kota 4.82K
Raydurga... 486K
Ranastal 272K
Ponduru 3.29K
Phirangi... 3.43K
Pedanan_ 9.63K

Jainath 292K
Pedakura... 3.98K Jannaram 432K
Parchuru 8.77K Kalikiri 204K

Pandit Neh._ 6.32K Kalwakurt.. 3.71K

Karlapalem 2.32K
Kollapur 4.68K

Kotabommati 3.92K

Koyylagudem 3.12K

Navipet 6.1K

Naidupeta 3.18K
Lingala 6.15K

£

MANDAL DISTRIBUTION

tp_district @ Adilabad @ Anantapur @ BALLARI @ Sangalore @ Bellary @Chitradurga »
L = 1l

Nasik Aurangabad cr P &hubaneshwar.
- . . MH
,* Dombivli 7 5
Mumbai  « :
g"nﬂhyl Pune 'Vishakhapatnam

; smas . - Bay of Bengal
b %;Coimbatore.rmu NADU »P@whlw
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LV Prasad Eye Institute

Doorstep to Boardroom |\VPE

e )

LV Prasad Eye Institute
GENDER DISTRIBUTION
tp_gender @ Female @ Male
031M
0.3M
0.26M
0.2M
0.1M
0.0M
Chimanguntapally A Koduru
Chimakurt Allur
=y Ammanigudipadu
Chevuru ;’man:_:apuram
Cheepurupalli A‘jk“la
Chebrole Apparala
Chasikhanda Araku Colony
Charla Arjunavalasa
Aswapur
Cnan(d:?j;:r:,a Atchampet
Challavanip EA:_C‘;u'tla?ura
Buttayagudem Ba?l}‘k'e;falu
Boyalapaile Ear;up;'l|
Bodapadu P

Boath Bazar Hathnur
Bela
Ehogapuram Bellamkonda

Bhamini Bhainsa

AEye Pipeline
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Liberia Eye Center
Monrovia

L V Pracad Eye Inctitute

NUMBER OF PATIENTS

9929

DIAGNOSIS DISTRIBUTION
Comea & Anterior Seg... | Refractive Error

YEAR COUNT AVERAGE AGE

2 47.44

GENDER FILTER

Female

COUNTY DISTRIBUTION

Grand Gedeh

Margibi

Bomi

Grand Kru

Grand ..

Sinoe
Montse...

Nimba

Maryland

Grand Bassa

COUNTY

16

So that all may see.

LV Prasad Eye Institute

LOCATION AEve Data
Pipeline LVPE
972 Jul 2017 LV Prasad Eye Institute
EYE AFFECTED
ou os oD
4.06K 171K 1.68K

GEOGRAPHIC DISTRIBUTION
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ORIGINAL INVESTIGATION

The Incidence of Lacrimal Drainage Disorders Across
a Tertiary Eye Care Network: Customization of an
Indigenously Developed Electronic Medical Record

System—eyeSmart

Anthony Vipin Das, FR.C.S., M.D.*, Suryasnata Rath, FR.C.S., M.D.7¥, Milind N. Naik, M.D.7,

and Mohammad Javed Ali, ER.C.S., Ph.D.1

*Department of eveSmart EMR & AEye, and 1Govindram Seksaria Institute of Dacryology,
L.V.Prasad Eye Institute, Hyderabad, India



Lacrimal Disorders

TABLE 1. Incidence of lacrimal drainage disorders by
diagnosis
Diagnosis No. of patients (%)

1. Primary acquired nasolacrimal duct obstruction
2. Congenital nasolacrimal duct obstruction

3.
4,
5.

6. Secondary acquired lacrimal duct obstruction

7.
8.
0.
10
11
12
13

14,
15.
16.
17.

18

19.
20.
21.

22

23.
24,
25.
26.
27.
28.
29.
30.
3L
32,

Acute dacryocystitis
Punctal stenosis
Failed external DCR elsewhere

Functional epiphora

Failed endoscopic DCR elsewhere
Lacrimal abscess

. Bicanalicular obstruction

. Canaliculitis

. Canalicular laceration

. Punctal agenesis

Isolated lower canalicular obstruction
Acquired lacrimal fistula
Congenital lacrimal fistula
Common canalicular obstruction

. Canalicular stenosis

Isolated upper canalicular obstruction
Incomplete punctal canalization
Peripunctal lesions

. Atonic lacrimal sac

Failed dacryocystectomy elsewhere
Punctal ectropion

Failed laser DCR elsewhere

Rare punctal disorders

Canalicular wall dysgenesis
Lacrimal sac tumors

Lacrimal sac diverticula

Lacrimal sac dacryoliths
Centurion syndrome

Hemolacria

10,364 (51.56)
5394 (26.83)
1074 (5.34)

603 (3.00)
460 (2.29)
208 (1.48)
271 (1.35)
235 (1.17)
194 (0.97)
182 (0.91)
163 (0.81)
109 (0.54)
101 (0.50)
75 (0.37)
72 (0.36)
65 (0.32)
60 (0.30)
54 (0.27)
50 (0.25)
43 (0.21)
37 (0.18)
36 (0.18)
22 (0.11)
20 (0.10)
19 (0.09)
19 (0.09)
18 (0.09)
17 (0.08)
17 (0.08)
16 (0.08)
10 (0.05)
4(0.02)

DCR, Dacryocystorhinostomy.

LV Prasad Eye Institute

Key Insights
32 Diseases
No Laterality
2/3" Females

20,102 patients
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1.45 Million

Rao Donthineni, Pragnya & Kammari, Priyanka & Shanbhag, Swapna & Singh, Vivek & Vipin Das, Anthony & Basu, Sayan. (2019).
Incidence, demographics, types and risk factors of dry eye disease in India: Electronic medical records driven big data analytics
report |. The Ocular Surface. 10.1016/j.jtos.2019.02.007.



Dry Eye Disease (N=21,290) (vee)

LV Prasad Eye Institute

1,437,540 /Symptoms of DED: \
. +  Recent onset (< 1 year)
\ + Bilateral involvement
NG \\\ » Occasional, frequent or constant complaint of Dryness grlttmess |mtat|on
) % foreign body sensation, discomfort \
X » Not associated with severe pain, sudden V|S|on loss, itching and dlscharge

\
) K
\

contact lens wear, recent systemic |nfect|on 5 /

1,459,700

New Patients With Signs AND Symptoms
Signs and/or of DED
Symptoms of DED

[ (s

\_

gns of DED:
Fluorescein breakup time: <10s

For sub-classification: e

Schirmer’s test I: < 10mm/5 mins

7,563

Evaporative: ',

Meibomian gland expressibility/ duct assessment /




Professional Work (OR 1.5), Affluence (OR 1.6-3.2) LV Pracad Epe Toaieue

Overall

Dry Eye Disease

@ Not Applicable @ Manual Labourer @ Professional @ Home Maker & Retired & Student @ Lower Class ® Lower Middle Class ® Upper Middle Class [ Upper Class




Bimodal Distribution (Gender) LV Pracad Epe nstiate

3.5

Incidence Rate

0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100
—o—Male -=—Female

Age in Decades
25
20

15

10

Percentage

0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100

Age in Decades ——Male -=—Female
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Digitization | Identification | Development | Integration of | Quantify Clinical
through of clinical of the ML ML Model Usage Validation
EMR Parameters | Algorithm into EMR

The AEye Pipeline

Pavan Verkicharla & Anthony Vipin Das, Community Eye Health. March 2019



Refractive Error Prediction (N=333,000)  wesrime

Spherical Forecast
A function of DISTANCE between lenses in the Eye

RIGHT EYE LEFT EYE

-1.75

Cylindrical Forecast
A function of the SHAPE of the lenses in the Eye
RIGHT EYE LEFT EYE
=[] -1 -1 =] =] -2 -2 -2 -2 -2
f l*lﬂ IIII‘E 1 Ih‘l 'Ilﬂ 2';-! I f Ilﬂ i-llis 1 Ih- 'Ilﬂ Z'IL-I !

Time Period

Latest 0 -1 -1.75 -2
6 months 1} -1 -1.75 -2
1 year -0.25 -1 -2 -2
18 months -0.5 -1 -2 -2
2 years -0.5 -1 -2.25 -2

Response Time: 2 seconds Last Update time: 21-12-2018 12:28 PM




Total Number of Patients

{vpp)

Patient Forecasting (N= 3,384,157)

200 400 800

o

Total Patient Inflow vs Time

Increasing patient inflow

over 8 years

Number of Days

Seasonal pattern

every 7 days

Feriodogram

Oe+00 3e+08 Be+06

Periodogram of Total Number of Patients

| | | | | |
0.0 0.1 0.2 0.3 0.4 0.5

Frequency
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SARIMA Modeling Results
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Green = Actual Value ; Red = Predicted Value

Prediction Error <20% for 52 weeks - 63% to 96%
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Current Scenario

(1) Researchers lack consensus about the operational definition of Big Data

in healthcare;

(2) Big Data in healthcare comes from the internal sources within the hospitals or
clinics as well external sources including government, laboratories, pharma
companies, data aggregators, medical journals etc.;

(3) Natural language processing (NLP) is most widely used Big Data analytical
technique for healthcare and most of the processing tools used for analytics are
based on Hadoop;

(4) Big Data analytics finds its application for clinical decision support; optimization
of clinical operations and reduction of cost of care

(5) Major challenge in adoption of Big Data analytics is non-availability of evidence

of its practical benefits in healthcare

Mehta N, Pandit A. Concurrence of big data analytics and healthcare: A systematic review. Int J Med Inform. 2018 Jun;114:57-65. 2018 Mar 26.
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Data is not information,
Information is not knowledge,
Knowledge is not understanding,
Understanding is not wisdom.

Wisdom is not Impact!

LV Prasad Eye Institute
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