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Healthcare Technologies

* Medicines, medical devices, assistive

technologies, techniques and procedures
developed to solve health problems and

improve the quality of life.

* Technology can act as an interface
between various stakeholders

e Substantial evidence exists on the diverse

role technology can play in several

aspects of delivering Healthcare, saving

cost and improving quality of care

Source:

https://www.who.int/europe/news-room/fact-sheets/item/health-technologies
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Source:

https://globalheartjournal.com/articles/10.5334/gh.1141/
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* NCDs (Hypertension & Diabetes) lifelong
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* Interventions only at one level will not
achieve desired results ——
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treatment
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https://doi.org/10.1371/journal.pone.0192603.g001

Diabetes

Targets by
World Health
Organization (WHO):

For the first time ever, WHO Member States have
supported the creation of global targets for diabetes

The five new targets (by 2030):

e 80% of people living with diabetes are diagnosed
e 80% have good control of glycaemia

e 80% of people with diagnosed diabetes have good
control of blood pressure

e 60% of people with diabetes of 40 years or older
receive statins

e 100% of people with type 1 diabetes have access to
affordable insulin and blood glucose self-monitoring.



JAMA Internal Medicine | Original Investigation | HEALTH CARE POLICY AND LAW

National Estimates of the Adult Diabetes Care
Continuum in India, 2019-2021

Figure 1. National-Level Diabetes Care Cascade in Analytic Sample by Urban and Rural Residence
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CLINICAL DECISION SUPPORT SYSTEM (CDSS)

e What is a CDSS?

 Computer-based programs that analyze data within EHRs to provide prompts and reminders to assist
health care providers in implementing evidence-based clinical guidelines at the point of care.
 What are key functions of a CDSS in CVD care?
* reminding providers to screen for risk factors
flagging cases of hypertension or hyperlipidemia
providing information on treatment protocols
prompting questions on medication adherence
providing tailored recommendations for health behavior changes

* Does a CDSS improve outcomes?

* Implementing CDSS is among the Best Practices/Health Care System Interventions
* Evidence base demonstrating the effectiveness of CDSS is very strong.

Source: https://www.cdc.gov/dhdsp/pubs/guides/best-practices/clinical-decision-support.htm




Creating Algorithms
Glucose Control

Table 1: Decision Support Table for Glycemia Control
Fasting Blood Glucose (mg/dl)

<7

>8

<110

Good control
Continue with
existing regimen

Likely poor control
-Re-check HbAlc
-Check post-prandial
blood glucose levels
-If high,
mealtime
interventions®
Likely poor control
-Re-check HbA1c
-Check post-prandial
blood glucose levels
-If high, mealtime
interventions®

110-130

Fair control (maybe
inconsistent HbAlc
and FBG)

Reinforce lifestyle
counseling

Insufficient control
Increase* treatment
Check post-prandial
glucose levels and
control

Poor control
Greater** increase in
treatment

Check post-prandial
glucose levels and
control

>130

Likely poor control
(inconsistent HbAlc
and FBG)

Check post-prandial
blood glucose levels
Increase* treatment
(Take steps to reduce
FBG)

Poor control
Greater** increase in
treatment

Check post-prandial
glucose levels and
control

Very poor control
Greater** increase in
treatment

*Increase = 1 of the following possible changes:
e Increase in Metformin dose by 500 mg

e Increase in SU dose by 25% of maximum dose

of the sulfonylurea in use®
e Increase in pioglitazone by 15 mg
(Rosiglitazone not used widely)

> Consider adding one increment of alpha
glucosidase inhibitors: 25 mg of acarbose; 25 mg
of miglitol; 0.2 mg of voglibose

# 5 mg of glibenclamide; 2 mg of glimepiride; 80
mg of gliclazide; 30 mg of modified release
gliclazide

**Greater Increase = 2 of the following

possible changes (2 of the same OR 2

different):

e Increase in Metformin dose by 500 mg

e Increase in SU dose by 25% of maximum
dose of the sulfonylurea in use”

e 33% increase in maximum pioglitazone

#5 mg of glibenclamide; 2 mg of glimepiride;
80 mg of gliclazide; 30 mg of modified release
gliclazide



Creating Algorithms
Blood Pressure Control

Table 2: Decision Support Table for blood pressure control

I systolic BP

Diastolic <130 130-140 140-160 >160

BP <80 Good control Fair control Likely poor control Urgent
-Re-check BP at next -Systolic hypertension -Immediate and
visit -Increase treatment greater medication (at
Continue with -Reinforce lifestyle (1-2 increment, least 2 increments,
existing regimen counseling Consider CCB) consider CCB)
80-90 Likely poor control Insufficient control Poor control Urgent
-Immediate and
-Re-check BP Increase treatment Increase treatment greater medication (at
-Reinforce lifestyle (1 increment) (1-2 increments) least 2 increments,
counseling consider CCB)
>90 Likely poor control  Poor control Very poor control Very urgent
-Immediate and
Increase treatment Increase treatment  Increase treatment greater medication (at
(1 increment) (1 increment) (1-2 increments) least 2 increments)

-earlier follow-up, in4 -earlier follow-up,
weeks every 2 weeks

Concept of “unit” increment similar to that for OHA: e.g. 5 mg amlodipine; 50 mg atenolol



Creating Algorithms
Lipid Management

Table 3: Decision Support Table for lipid control

LDL cholesterol level (mg/dL)

With history of <70 70-100 >100
previous CVD event

Without history of <100 100-130 >130
previous CVD event

Good control Poor control Very poor control

Continue with existing Increase treatment Greater increase in
regimen (1 increment) treatment
(2 increments)

Concept of “unit” increment similar to that for OHA: e.g. 10 mg atorvastatin; 20 mg simvastatin



Implementing model of care involving technology and existing health
system infrastructure




Key Ingredients of the Intervention Package
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Based on evidence accumulated over the past decade in India

* In project mode
* Restricted to single level of
public health facility
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CA R RS CA R RS Tra n S I at i o n Tri a I :If:]:;i:fe::::; :‘eh::;::omponent Quality Impﬂq:::ri;:;:gﬁm

Improve Achievement of Diabetes Care Goals

Translation Tral . First Study (CDSS + Task Sharing) EEStraeremeee-

Center for cArdiometabolic Risk Reduction in South Asia Premista. Vathokad, WD, mmmnm Maks Dharmalingam, MD, DM; Ganapati Bantwal, MD, DM;
Mascod, MBBS; Rajosh Khadgawat, MD, DM; Ankush Desai, MD, DM;

Bipin Sathi, MD, nu;nmuq -:.nmul MD; and ikhil Tandon, MD, PhD; on behalf of the
CARRS Trial Group

Follow-up
Lifestyle Advice

Reminders (SMS)

Advocacy

Data input:
Paper clinic records
Lab results

Prompts,
reminders



DSS management plan

9/11/2023

pt has stopped
insolin,
FBG, PPBG-ok, Alc

high,advised

Reason for rejecting

HbAlc FBG PPRG Likely poor control -
Review SMBG, titrate insulin =
23/Apr/2013 |73 1570 1460 | accordingly # y
> - Weekly phone calls to check SMBG :
09 Tul 2011 95 0.0 125.0 and titrate insulin based on [BG * I\
| . until goal i= reached (target:
27May2011 (93 1340 1800 e
.BP Continue with existing regimen
23/Apr/2013 109.5/82.0 9 Yes
— '-. N
09/Jul 2011 129.0/85.5 ATl ]
27May/2011 126.0/88.5

the DSS prompts

TC LDL HDL TG

23/Ape/2013 | 216.0 | 143.0 500 |148.0
09/Jul’2011 107.0

27May2011 1249

Increase treatment by 1 increment
(Atorvastatin 10 mg, Simvastatin 20

Diet control

my, Rosuvascatin 10 mg) _ Yes
Follow-up at 3-monthly visic: chec @ No
lipid profile and LFTs -
LDLc prompt Physicians review of DSS prompt 14

and agreement as Yes/No



Outcomes

Multiple risk factor control
HbAlc <7% & either BP <130/80
or LDLc <100 (<70 with history
of CVD)

HbAlc <7%

BP <130/80 mmHg

LDLc <100 (<70 with h/o
CVD)

Intervention

group
(N =575) %

17.7

20.2

48.5

51.7

CARRS: CDSS & Result

Usual care
(N=571) %

7.5

9.6

38.9

43.3

Treatment
Effect, [95%
Cl]

2.4
[1.7, 3.3]

2.1
[1.5, 2.8]

1.2
[1.1, 1.4]

1.2
[1.1,1.3]

Annals of Internal Medicine

Effectiveness of a Multicomponent Quality Improvement Strategy to
Improve Achievement of Diabetes Care Goals

A Randomized, Controlled Trial

Mohammad K. Ali, MEChE, MSc, MBA; Kavita Singh, MSc; Dimpka Kondal, PhD; Raji Devarsjan, MSc; Shivani A. Patsl, MPH, PhD;
Shivazhankar, MD; Vamadovan S. Ajay, MPH, PRD; A.G. Unnikrishnan, MD, DM; V. Uzha Manan, PHD;

Roopa
Premiata K. Varthakavi, MID, DNE; Vijay Viswanathan, MD. PhD; Mala Dharmal
Rakesh Kumar 5ahay, MD, DM; Muhammad Qamar

ORIGINAL RESEARCH

ingam, MD, DM; Ganapati Bantwsl, MD. DM,
Masood, MEBS; Rajesh Khadgawat, MD, DM; Ankush

Dasai, MD, DM;

Bipin Sathi, MD, DM; Dorairaj Prabhakaran, MD, DM; K.M. Venkat Narayan, MD; and Nikhil Tandon, MD, PhD; on behalf of the
CARRS Trial Group
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BP
WA | 1095820
09/7ul2011 129.0/85.5
May2011  |1260885

TC LDL HDL TG

23/Ap2013 | 2160] 143.0/500 1480

09/Tul 2011 1070
27/May 2011 1249

Likely poor control

Review SMBG, titrate insulin
accordingly

Weskly phone calls to check SMEG
and vitvrate insulin based cn FEBG
until goal is reached (target:

Glycaemic prompt

Continue with existing regimen

BP prompt

Increase treatment by 1 increment
(Atorvastatin 10 mg, Simvastatin 2
mg, Rosuvascatin 10 mg)
Follow=-up at 3-monthly visic: chec
lipid profile and LFTs

LDLc prompt

1“1 *
7

pt has stopped
insulin,
FBG, PEBG-ok, MAle

@ No h:!.-;!'.,a‘_iw.se:i
i diet control

Reasonfor rejecting
" the DS-EHR prompt

Diet contreol
]

* Yes
i |?T\1a

Fhysicians review gf DS-EHR

prompits & agreement as YesNo
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Annals of Internal Medicine ORIGINAL RESEARCH

Effectiveness of a Multicomponent Quality Improvement Strategy to

Improve Achievement of Diabetes Care Goals
A Randomized, Contrelled Trial

Mohammad K. Ali, MEChE, MSc, MBA; Kavita Singh, MSc; Dimpls Kondal, PHD; Raji Devarsjan, MS< Shivani A, Patsl, MPH, PhD;
Agay, MPH, Phi; AG. MD, DM; V. Usha Manan, PRD;

Premiata K. Warthakavi, MD, DNE; Vijay Viswanathan, MD, PhD; Mala Dharmalingam, MD, DM; Ganapati Bantwal, MD, DM;
[ ] MD, , MBES; MD, DM; MO, DM;
Bipin Sathi, MD, DM; Dorairaj Prabhakaran, MD, DM; K.M. Vankat Narayan, MD; and Nikhil Tandon, MD, PhD; on behalf of the
° CARRS Trial Group

Acceptance of CDSS recommendations and impact on clinical parameters

LDL

HbAlc
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16



Physicians acceptability of EHR-DSS

Physician Acceptance Rate: EHR-DSS

Medications
s0% -IManagement Prompts Non-
80% - compliance
70% -
60% - Patients Lack of
0% | reluctance recent lab
20% | to insulin values
30% - Reasons for
20% - rejecting
10% - EHR-DSS
0% T T T - 1 plan
Glycemia  Blood Pressure LDLc ALL Rejected Switching Preference to

medicines reinforce
instead of up- lifestyle
titration advices

Recent

« Acceptance rate across trial sites: trend of
» 41-93% for glycaemic prompts o values
« 53-98% for lipids and BP prompts




Results (cont..)

Aids focus on risk
factor control

High interest to use Glycaemic
DS-EHR beyond variability pattern
trial duration - : is visible
hysician perceivec

benefits of EHR-
DSS

Substitute for Jr.
Doctors to screen
risk factor control

Helps think
through patient
level problems

18
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Results from another CDSS project

Mellitus Management Package to Facilitate Evidence-Based Care

m Powe r H ea rt P rOj ECt : H i m a c h a I P ra d es h Erne;;:irty in Primary Healthcare Facilities in India: The mPower Heart

Viamadevan 5. Ajsy, MPH, DLSHTM, Phik D fincsl, BOS, MPH; Arniuij Ry, MD, DM; Vidya Verugonsl, WS, PHD; Riskshit Sharma, MBA;
Aiha Pawar, BOS, MPH, Sanjay Kinm, MO, MACP, MSc, PHL Nichil Tandon, MO, PhD; Dorairaj Prabihaicaran, MD, DM, MSc

,8- T |/ Known cases
2 1 5 o T New cases
£2
: g
Time Period Government Outpatient @
(months) Hospitals Clinics s8]
>F
n
S
0 3 6 9 12 15 18
21,000 6,800 50% Time (n monte)
Known 2864 2645 2456 2231 1987 1488 878
New 3152 2952 2614 2609 2417 1897 1124
Screened treated Detections e I Known cases
. ° New cases
Results sustained after 18 months 5" |
35
S~
15 7 50 =
mmHg mmHg mg/d| 3
8
Drop in Systolic BP Drop in Diastolic BP Drop in Glucose Levels 0 3 6 9 12 15 18
Time (in months)
Known 1045 939 833 728 637 408 236
New 446 410 356 314 281 183 77

In 2017, adopted by Tripura and Mizoram for state-wide implementation.
Vamadevan et al. JAHA 2016
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National NCD Program Workflow

Non-Communicable Diseases
Screening & Management

POPULATION
. ENUMERATION

ASHA takes target
population to ANM

for asTeen: NCD SCREENING
& FOLLOW-UPS

MANAGE PROGRAM

PERFORMANCE Health Officlal
conducts reviews.

Manages and traocks

Portal
-d program performance. NCD
? A"
ANM Follow-ups
- Monthiy HTN, DM
- At-risk cases
- Treated patients
ANM Referrals
Digital LifeCare oo rond sy msbadeiers
Platform at NIC - Cervical Screening
Tertiary MO
Portal Portal
P o - =

MANAGE CANCERS

& COMPLICATIONS
Spocialist Refors up or
down as needed. Tracks
and followups as needed.

- Treated Cancers

PHC Doctor Referrals
- HTM, DM Complications
- Cancers

MANAGE CANCERS Portal

& COMPLICATIONS fum—mmh

MANAGE DIABETES
MO F
N i & HYPERTENSION

Stakeholder Responisibility

- ASMA Community Hoalthworker.
Family Folder, CBAC Forms, Health Cards,
Community Mobllizing, Follow-ups

ANM - Healthworker
S Q- als, ups. Update health
rocords in tablet and heaith cards

All Heaith Officials

PROGRAM ACRONYMS

Non Communicable Dseases
Community Healthworker

Auxiliary Nurse Midwite

Medical Ofticer

Primary Hoalth Canter

Community Based Assessment Checldist
Data Entry operator

Community Health Center

Hyperenson

Drabetes Malitus
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The evidence-based intervention

1. Electronic Case Record Form

3. Healthcare provider training on lifestyle
management of disease

' @O

mav

i-TREC

2. In-built clinical decision support
and referral prompts
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Ali et al. Annals of Internal Medicine 2016

4. Modified work flow in healthcare facilities
(with task shifting)

Nurse Care Coordinator enters initial
ssessment, clinical history, and
examination details into NCD Portal

. @ e’
Patient Workflow [ ]
° Medical
Officer
mm MO to Accept
Nurse Care ~ ' recommendati
Patient walk: Coordinator h oF rewry
t with . & prescri ptionon
treatment pl Ié 6 D NCD Portal
Print-out
J [}
Nurse prints Nurse updates Patient 2 2
eeeeeeeee plan rdin NCD Portal
i fter MO deci




Jindal et al. BMC Health Services Research (2022) 22 N
hitps://dol org/10.1186/12913-022-08025-y BMC Health Services Research

Need Assessment/Formative work/Experience/Literature  improvngcreforhyperienson .

and diabetes in india by addition of clinical
decision support system and task shifting
in the national NCD program: I-TREC model
of care

Identifying gaps in usual care

e Lack of integrated management of chronic conditions, addressing common multiple morbidities
e Inadequate human resource and capacity

e Lack of systematic patient assessment and long-term management of the chronic condition

e Low adherence to long-term care

e Limited patient lifestyle changes/behavioural modification

e |rregular/limited drug supply and lab investigations

Health facilities readiness for the uptake of digital health intervention
e Infrastructure

e Hardware-tab/computers/printers etc.

e Electricity and internet connectivity

e Space
e Use of digital intervention by healthcare providers

e Lack of time

* Low/limited acceptance among doctors for using technology

e Limited involvement of the non-physician healthcare workers in using the technology during the
patient visits in the health facility



I-TREC Development Framework

Improving care for hypertension
and diabetes in india by addition of clinical

Steps to develop a model of care incorporated within the current health system Secision support system and task shifting

Objective
To develop a
“model of care”
entirely
incorporated
within the current
health system,
spanning across
all levels of
healthcare, using
the core
principles of “task
shifting and
technology”.

in the national NCD program: I-TREC model
of care

Steps Expected Outcomes
* |dentification and engagement of key * Increase use of CDSS-enabled
stakeholders Gol CPHC-NCD System in the
* Development of algorithms for CDSS to provide health facilities
evidence-based care for diabetes and * Improved involvement of
hypertension in accordance with the level of doctors
health facility » Referral linkages for
 Strengthening the referral pathways for coordinated care delivery
appropriate care of patients at different levels of across all levels of the
health care healthcare system hierarchy
* Changes in the Gol CPHC-NCD System and * Task-shifting (nurses are
Workflow involved in the screening of
* Development of CDSS platform and Integration of NCDs and initial examination)
CDSS with the Gol CPHC-NCD System * Data availability on important
* Training of healthcare providers factors




|
I-TREC CDSS: @
Algorithms designed for existing infrastructure

Diabetes:

« Algorithms based on availability of the test results and type of health facility (PHC, CHC,
& DH)

« HbA1C & FBG & PPBG
« HbA1C & FBG

« FBG & PPBG

* Only FBG

* Only RBG

« OHA & Insulin recommendations and dose titration

Hypertension:
« Algorithms based on blood pressure readings and type of health facility (PHC, CHC, & DH)

« Anti-hypertensive, Aspirin & Statin recommendation

25



Diabetes Management Algorithms: Logic

Basic principles in the management of T2DM:

Modify Lifestyle
Pharmacological Treatment: OHA or Insulin

No anti-hyperglycemic medicines in use, start with
metformin

If a person is already on OHA, add another OHA (if
already given 50% of a particular OHA) or increase
the dose of current OHA

Follow-up prompts: 2 unit/dose or more: after 1
month. 1 unit/ dose - after 3 months.

In on insulin, SMBG is very important. (with or
without SMBG)

If FBS <70, Review the hypoglycaemic condition
and manage accordingly.

Drug escalation suggestions

Prompt 1: First increase from two choices
[Metformin or SU]

Prompt 2: If PPBG high but Fasting Normal:
Acarbose will come as prompt 3" or 4t drug

If fasting also elevated: Pioglitazone will come as
3'd or 4t drug prompt

If already on 3 drugs in maximum dose [open
prompts for DPP4/SGLT2]

After 3 drugs insulin will come as one of the option
After 4 drugs, suggest only insulin

Drug Priority: Metformin > SU > Pio > Acarbose >

DPP4i > SGLT 2i



PPBS

<180

181-250

251-300
>300

I-TREC CDSS:
Algorithms designed for existing infrastructure

131-160 161-200

Good control Reinforce +1 dose + 2 dose
Lifestyle
Reinforce +1 dose +1 Dose + 2 dose
Lifestyle
+1 dose +1 dose +2 dose + 2 dose
+1 dose +1 dose + 2 dose Insulin*
Good Reinforce +1dose *2dose + 3 dose
control Lifestyle
<140 140-180 181-250 |251-300 | >300*
PPBS
Good control Reinforce +1dose t+2dose +3dose
Lifestyle

':-TREC
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Drug prompts based on HbAlc, FBS and PPBS
HbAlc < 7%

161-200

<180 Good control Reinforce Lifestyle  +1 dose + 2 dose
180-250 Reinforce Lifestyle +1 dose +1 dose + 2 dose
251-300 +1 dose +1 dose +2 dose + 2 dose

>300 +1 dose +1 dose + 2 dose Insulin*®



Drug prompts based on HbAlc, FBS and PPBS

HbAlc 7-8%

FBS | <130 161-200

PPBS
<180 Good control +1 dose +1 dose
180-250 +1 Dose +1 dose + 2 dose
251-300 +1 dose [Check if +2 dose +2 dose

PPBG has been

done in right

manner]
>300 +1 dose [Check if +2 dose + 2 dose

PPBG has been

done in right

manner]

+ 2 dose

+ 2 dose

+ 2 dose

Insulin®



Drug prompts based on HbAlc, FBS and PPBS
HbAlc >8%

FBS | <130 131-160 161-200

<180 Good control +1 Dose +1 dose * + 2 dose
[reinforce lifestyle

180-250 +1 Dose +2 dose + 2 Dose + 2 dose

251-300 +1 dose [Check if +2 dose +2 dose + 2 dose
PPBG has been
done in right
manner]

>300 +1 dose [Check if +2 dose + 2 dose Insulin**
PPBG has been
done in right
manner]



Insulin Algorithms
Insulin Algorithm [Which insulin to start and when]

= Add NPH at bedtime if PPBS-FBS <100

= Will start Pre-Mixed (2 times a day), if:

= HbAlc> 8.5
= PPBS-FBS > 100
= NPH > 0.5 unit/kg/day still not control

= |f Insulin in use/advised, stop Pioglitazone.



Insulin Dose Titration

NPH [bedtime]

e Start by 0.1 units/kg [round off to nearest whole
number]

e Continue same OHAs
e Target FPG 100-130
e Titrate by FPG [SMBG every 4t day]

e |f Fasting plasma glucose 130-149: Increase by 1 unit,
150-169: increase by 2 units; 170-199: increase by 3
units; > 200 increase by 4 units

e Down titrate if BG <80 by 2 units ; 80-99 by 1 unit

e Ask patient to come after 2 weeks for first time than as
per need

Premix

Start by 0.2 units/kg [Stop SU/PI0OZ]

Divide; 2/3" (M) and 1/3" (E) 30 minutes before meals

Target FPG 100-130, PPBG 140-180

Titrate by FPG/PPBG, and pre/post dinner [SMBG every 4t day]

If ABF> 180 AND ABF-BBF 40-59: Increase by 1 units; 60-79 by
2 units; 80-99 by 3 units and 100 or more > by 4 units [titration
for morning dose]

If AD> 180 AND AD-PREDINNER 40-59: Increase by 1 units; 60-
79 by 2 units; 80-99 by 3 units and 100 or more > by 4 units
[titration for evening dose]

IF AD and predinner not available: Increase insulin before
dinner dose - If FPG 130-149: Increase by 1 unit, 150-169: by 2
units; 170-199: by 3 units; > 200 by 4 units

Down titrate if after meal is less than or equal to premeal: By 2
units or there is hypoglycemic symptomes.



Embedding intervention components within Gol
physical and IT infrastructure e

i District Tertiary care for all NCD
Junleelie Ly conditions and complications
|

I-TREC focus: : :

Facilities within o[l A el Provide treatment for

the formal _ Centres (1) i common NCDs

blic health : Confirm NCD diagnosis; refer to
:;ste:m catthcare Prlmary‘!-leiltll CTHEE (4) higher facilities; dispense
medications

Screen, refer, dispense NCD

medication, promote health

Pilot ASHA NCD

program focus: Screen, refer, and promote

Community : "
population NCD health in communities

served hy health
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CDSS-enabled Gol CPHC-NCD System Architecture
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I
CDSS enabled Government of India (Gol) CPHC NCD System  'i-rec

(No additional hardware/software requirement)

| CDSS-enabled Gol CPHC-NCD System Data Flow | | Screenshot of the Gol CPHC-NCD (Health facility) Sysetm
( : d B € =5 C @ nco-staging.ahpgov.n'/portal/patientsummany/Hypertenson * e m ‘ H
Wi =% oy g 3
SASHA / ANMd Guidelines Blood Pressure Blood Sugar (ibs) Lo ot .;”‘cg;
LS Based 164/ 102mm  120mpia o o ponar g e o athreaia)  complleaions
Enrollment at : ‘ inis =il
Community = “~g 80 tom 23.3 pama) [ comninieg bise *
. - G History
Electronic Case Record Patient's Clinical Parameters Clinical Decision coain ] Reccmmendation
Form Support System S g i
Recommended Action: Pharmacological Tieatment
(GOI CPHC-NCD System) Personalized Management Plan (CDSS)
C boabissnzin Medication Advice
) \ m Option 2 Option 3 Alternate Treatment Plan
Screening , Physical Examination
Patient Visit to Management Ade CCB{AmIodipine 50 mg OR S-Amlogpine 2.5 mg OR G 50mg)
Health Facility Referral Quentiy
: Total daty dose Duraton(n (i Special
ccs Amlodipine X «| 5 5 Onceadasy +« 0 30

35



Technology embedded within usual workflow |

No additional manpower requirement ' TREC

Nurse Care Coordinator enters initial assessment
and clinical history into CPHC NCD System

L2

Nurse Care Coordinator

* MO receives patient
assessment on the NCD
portal or as a printout

* MO accepts
recommendation or
rewrite prescription on
NCD Portal or Print-out

@
Patient I
walks-in

Patient Workflow Medical
Officer

Pea

Hle

Patient walks-out
with treatment plan

Nurse Care Coordinator

@ D Nurse provides the Lifestyle
C

advices and updates patient
record in NCD Portal after
MO decision (if required)

=

Nurse prints treatment
plan for patient
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Provider recommendation and Patient Receilves
Print out

'+-TREC

Date: 24t Feb 2019

Test Patient ID-XXXXX4072
Recommendation

Patient Name: XYZ | 45yrs | Female | Ph:09793649823 | Patient ID: 1157XXX | 65 Years | Male

History: Diabetes| Liver Failure

Signs & Symptoms: Polydipsia | Polyuria

Pregnant: No History: Diabetes | Hypertension
Current Medications: Metformin 500mg| Amlodipine 5mg| Paracetamol 200mg
Past readings .
Past Readings
Date Facility FBG RBG PPBG HbA1c % | BP (S/D) Weight (kg) | BMI
(mg/dI) (mg/dl) (mg/dl) mmHg I : |
TR T 50 0 0 A T = o7 Date FBS (mg/dl) RBS (mg/dl) PPBS (mg/dl) HbAlc (%) BP(s/d) (mmHg) Weight (kgs) BMI (kg/m2)
10t Feb 2019 PHC 120 150 160 6 110/80 60 24
15 Jan 2019 CHC 160 110/70 60 24 04-05-2021 200 - 280 - 160 / 100 - -
15t Jan 2019 PHC 130/80 60 24
20% Dec 2018 PHC 160 200 7 60 24 15-04-2021 - 280 - - 160 / 100 85 26.8
DIABETES SECTION

Patient Status: Referred to CHC

Diabetes Section

Readings FBG (mg/dI) RBG (mg/dl) PPBG (mg/dl) HbAlc %
Nurse 125 220 Venous Diagnosis: Diabetes Mellitus Prescribed on 04-05-2021. PHC
Doctor e Capillary e Capillary Medication Advice
e Venous e Venous

- . Medicine Name Strength Frequency Duration(in days) Quantity Special Instruction

iagnosis
Recommended Diagnosis: O Dpiabetes Mellitus (Control : Insufficient) . -
You can override the above r ded di; is by choosing one of the ing options Metformin 500 Twice a day 30 60 After Food

(O Normal (NAD) O Refer Reason for override
Instructions

Treatment + Next Visit : Follow up at PHC on 01 Jun 2021
Notes: Pharmacological Treatment R
Recommended Action: Follow the current regimes * Referred To : NA
Medication Advice: Please choose one of the options as suggested below or create new

Option 1 ) Option 2 Hypertension Section

Increase Metformin to max dose | Add Sulfonylurea

2000.0 mg (Glimepiride 4.0 mg or ~ - . i " .

AND Glipizide 20.0 mg or Diagnosis: Hypertension Prescribed on 04-05-2021. PHC

Add Sulfonylurea Gliclazide 160.0 mg or Medication Advice

(Glimepiride 2.0 mg or Glipizide Modified Release

10.0 mg or Gliclazide 80.0 mg or | Gliclazide 60.0 mg or . . . . . . .

Modified Release  Gliclazide Glipizide XL 10.0 mg) Medicine Name Strength Frequency Duration(in days) Quantity Special Instruction

30.0 mg or Glipizide XL 5.0 mg)

Please specify: (frequency & dosage) Enalapril 5 Once a day 30 30

Instructions
o Next Visit : Follow up at PHC on 01 Jun 2021
Custom Plan (Prescribe medicines in this section only if the above suggested options are not available) + Referred To - NA
Other Complaints

Reason for creating custom plan: o Recommended drugs not available o No drug recommended o Other:




Uptake of CDSS enabled CPHC NCD System in Health Facilities
Experience from Punjab: I-TREC Study

Interview Round 1 Interview Round 2 Interview Round 3
Mukandpur Sujjon Mukandpur Sujjon Mukandpur Sujjon
(Intervention) (Control) (Intervention) (Control) (295)+ DH(503) (Control)
(Intervention)
Lifestyle related advice n=282 n=167 n=377 n=255 n=798 n=250
Lifestyle advice given by doctor, % 100% 98.8% 99.0% 97.3% 99% 61.6%
Diet/daily habits advised by nurse, % 98.9% 68.9% 96.0% 65.5% 91.9% 46.8%
Interview round 1 Interview round 2 Interview round 3
Portal Usage (Only intervention block) n= 282 n= 377 n=798
Computer/tablet used by, %:
Nurse 99.7% 100% 99.9%
Doctor 96.1% 91.8% 99.5%
Patient received printout, % 87.2% 69.0% 93.4%
Printout given by, %
*Restricted to those who received a printout
Nurse 0.4% 0.4% 0.1%
Doctor 99.6% 99.2% 99.1%

Other 0% 0.4% 0.8%



CDSS Features/Functionalities @

- m
Ge_m_erate personalized Ic_lentlfy high rn_sk_ Strengthen Referral Follow-up prompts
clinical management patients and assist in : and alert on
: : Mechanism - e -
plan Diagnosis Contrindication

Prompts: optimal generic Insulin, Hypoglycemia Secondary CVD Consider co-
drug and dosage Identification and prevention (Statin & morbidities
Drug escalation and Management Aspirin prompts)
down-titration

Push/Update evolving clinical management guidelines in the backend and Stable platform designed to cover other
diseases in future

CDSS enabled Gol CPHC NCD System provides a cafeteria choice of medication thereby not straitjacketing the
physician to choose only one drug! It provides generic drug options and includes drugs which are as per IPHS!

All the calculations in the CDSS engine are happening at the back-end. Doctors/healthcare providers do not need to
know all the rules. CDSS suggests the preferable drug and dose, along with information about contraindications/notes
in a very simple/user-friendly manner.




Impact
CDSS enabled Government of India (Gol) CPHC NCD System

i=-TREC
» Brings together task-sharing and technology-based interventions into a single package

» Tracks individual patient progress through the various levels of the healthcare system

» Provides an electronic clinical decision support system (CDSS) which assists providers to tailor guideline-
based care to individual patient needs

» Strengthen continuum of care- objectively defines referral thresholds, strengthens available referral linkages
and facilitates referral.

» Trains designated individuals at each level of healthcare in care coordination strategies to improve
continuum of care for people with diabetes and hypertension in India

» Monitors system- and community-level screening and treatment outcomes

» Standardization of care across all health facilities (adequate opportunity for patients to explain their iliness
and complaints to a nurse)

» Reduced workload for medical officers
» Better control of hypertension/diabetes

Overall Improved Quality of Care "0
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Annexure 7: Clinical Decision Support Software enabled
CPHC NCD system: Good practices

REVISED OPERATIONAL CDSS is a computer-based program/system embedded within
GUIDELINES NATIONAL the CPHC NCD application that analyzes patient data in real-
PROGRAMME FOR PREVENTION t|me.to pr.ow.de prompt.s and. reminders to a§§|st heglthcl:are
providers in implementing evidence-based clinical guidelines

& CONTROL OF CANCER, during the clinic visit. Research has shown that the CDSS
DIABETES, CARDIOVASCULAR aided by task-shifting can facilitate guideline-based clinical

management of patients and together improve patient
outcomes across diverse clinic settings. The CDSS algorithms
provide the clinician with a “real time” advisory regarding
medication titration based on patient history and current
clinical examination as inputted into the eCRF/CPHC NCD
System.

DISEASES & STROKE

States can opt for the CDSS enabled CPHC NCD system. Using the
CDSS-enabled CPHC NCD System does not impair any other
current data and functionalities of the CPHC NCD System. Also, it
does not require any additional manpower or resources. More

MINISTRY OF HEALTH AND FAMILY details about the CDSS enabled CPHC NCD system are given in
WELFARE Annexure # 7 (page # 109 of 126).
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