Policy
Briels

December 2021

g 9

Department of Health Research
MINISTRY OF HEALTH & FAMILY WELFARE




THE LOGO

Health Technology
Assessment in India (HTAIn)

The logo of Health Technology Assessment in India (HTAlIn) isin the form of ashield
which represents the protecting role of HTAIn towards its citizens as the Board
shields the citizens from financial hardship arising out of health care seeking. The top
of the shield is marked with Ashok Chakra, depicting the allegiance of HTAlIn towards
the constitutional values and the nation. Rod of Asclepius and symbol of Indian Rupee
are placed side by side below the National Emblem, as while makinga decision about
cost- effectiveness of an intervention, HTAIn gives due consideration to both public
health potential and costs associated with an intervention. "Tﬂaﬁmﬂ (Sarve
Santu Niramayah)” is scripted in Devnagriscript on a ribbon, which means “Lef All
Be Healthy’, and expresses the devotion of HTAln towards the values of Universal

Health Cara



Policy Briefs

December 2021

Department of Health Research
MINISTRY OF HEALTH & FAMILY WELFARE






CONTENTS

Topic

1.  Health Technology Assessment in India (HTAIn)

2.  Policy Briefs

i.
.
it
iwv.

V.

vii,

vlid,

Ky

vl

Xwii,

xvii,

Xix.

Intraccular Lens for Cataract Surgery - A Hope to See Again

Safety Engineered Syringes for Therapeutic care in India - One Syringe, Only One Time
Health Technology Assessment of Strategies for Cervical Cancer Screening in India.
Expanding Informed Contraceptive Choice for Indian Women: Will Nexplanon Matter?

Diagnostic Efficacy of Digital Hemoglobinometer (TrueHb), HemoCue and Non- invasive
Devices for Screening Patients for Anemia in the Field Settings.

. Health Technology Assessment of Uterine Balloon Tamponade for Management of

Postpartum Haemmorhage in India.

Evaluation of Pulse Oximetry as a Tool to Prevent Childhood Pneumonia Related
Morbidity and Mortality.

Cost Effectiveness Analysis of Hypothermia Detecdon Devices (BEMPU, ThermoSpot and
Fever Watch) for Premature and Low Birth Weight Neonates in India.

. Health Technology Assessment of "Portable Automated ABR" Neonatal Hearing

Screening Device.

. Health Technology Assessment of various RT-PCR Kits /Methods [or the Diapgnosis of

Influenza A/ HIN1pdm09 Virus in All Age Group Patients in India.

Decentralized Screening of Hepatitis B & € at Primary Health Centres in Tamil Nadu.

. Rapid Health Technology Assessment for Incorporating Truelat as a Diagnostic Tool for

Tuberculosis Under RNTCP in India.

. Health Technology Assessment of Automated Resuscitation Device (ARD) for Neonatal

Resuscitation at Point of Delivery In Indian Healthcare System.

. A Comprehensive HTA of Project Lifeline - A Portable ECG Facility at PHCs ofAhmedabad

Diswrict of Gujarat.

Health Technology Assessment of Population-Based Screening for Type 2 Diabetes &
Hypertension in India.

Econemic-Evaluation of Percutaneous Coronary Intervention as Compared to Coronary
Artery Bypass Grafting in Left Main Coronary Artery Disease.

Economic Evaluation of Different Treatment Modalities for Management of Patients with
Multivessel Coronary Artery Disease (MV-CAD).

Economic-Evaluation of Percutanecus Coronaty Interventions (PCI) Against Optimal
Medical Therapy [OMT] For Management of Patients with Single Vessel Coronary Artery
Disease (SV-CAD) Without Left Main Coronary Artery (LMCA] Involvement.

Health Technology Assessment of Low Cost Portable Ventilator

Page No.

12
15
18

20

22

26

28

31

45

47

50

52

55






PREFACE

To facilitate the process of evidence informed decision making in the field
of health, Government of India has set up Health Technoloegy Assessment in India
(HTAIn) entrusted to conduct Health Technology Assessment and support
Central and the State Governments in evidence based-decision making and
policy formulations. HTAln consists of a Secretariat based in the headguarter
that coordinated with HTAIn Resource Centres and Technical Partners
established throughout India in different states. Resource Centres conduct HTA
studies allocated to them by the Secretariat. Secretariat can also conduct HTA
studies in addition to Resource Centres and Technical Partners.

This document contains the Policy Briefs of the completed HTA Studies
conducted by Health Technology Assessment in India (HTAIn), which includes
HTAIn Secretariat, the Regional Resource Centers and Technical. There is an
intreductory overview of Health Technology Assessment in India (HTAIn)
established under Department of Health Research (DHR), Ministry of Health &
Family Welfare, New Delhi followed by the policy briefs of the completed
studies.
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MESSAGE

It gives me immense pleasure to know that Department of Health
Research is publishing the "Policy Briefs'- a compilation of Health
Technology Assessment studies conducted by Health Technology
Assessment of India (HTAIn). These studies will guide the Government
and other healthcare givers for evidence based decision making for
accessible and affordable healthcare.

Indian healthcare system is very complex and significantly different from
other settings, so an assessment about how a technology can be adapted
by adding value to current set of technologies is imperative. Generally new
technologies are costlier than the older ones and have cumulative effect
on overall healthcare expenditure when implemented. The comparison
through HTA ensures that new technology added is proven to be clinically
and cost-effective.

HTAIn with its objectives of maximizing health, minimizing out of pocket
expenditure, and promoting equity will play a key role in India to provide
quality accessible and affordable health care to our population.
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Government of India is committed for quality, affordable and accessible
healthcare to its citizens. There are various challenges in this direction viz. limited
health resources, introduction of new technologies, high out of pocket expenditure on
healthcare etc.

Establishment of HTAIn in 2017 by Department of Health Research was a key
milestone in strengthening Indian healthcare system, Health Technology Assessment
is a valuable tool to examine healthcare technologies for their cost-effectiveness,
clinical effectiveness, safety and accessibility. HTAlIn has been providing guidance to
central and state Governments for evidence informed decision making.

Recommendations from HTA studies have been implemented in the
Operational Guidelines for National Programme for Prevention and Control of
Cancer, Diabetes, Cardiovascular Diseases and Stroke (NPCDCS) and the National
Viral Hepatitis Control Programme. HTAIn has also supported Ayushman Bharat
Yojana in revising the health benefit packages. This book is a compilation of the
recommendation of HTA studies which will prove useful to understand the
methodologies of HTA and facilitating the implementation of the policy
recommendations.

Establishing HTAIn is a very promising step towards providing quality
healthcare and taking India a step further towards Universal Health Coverage. | am
sure that healthcare sector will witness transformation by the means of HTA.

Balsam BLAsfunon—

(Balram Bhargava)

2™ Floor, IRCS Building, 1 Red Cross Road, New Delhi - 110 001
Tel.: 011-23736081, Fax: 011-23736082, Website . www.dhr.gov.in, Email : balram. bhargava@gov.in
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Message

In the field of healthcare, it is very important to keep pace with the latest health
technologies while maintaining affordable access to healthcare for patients. The
Health Technology Assessment helps in maintaining this pace and provide the
patients access to cost effective health technologies.

Health Technology Assessment in India (HTAIn) was established for a
systematic and evidence based decision making which is proving to be a landmark for
Indian healthcare and its commitment towards Universal Health Coverage.

During a short duration of four years HTAIn has completed 24 HTA studies
including several multi-centric studies such as Costing of Health Services in India and
generating EQ5D tariff value for India. All these studies have supported Centre and
State Governments in several evidence based decision-making, It has also supported
Ayushman Bharat in revising its packages.

All the completed studies as “knowledge synthesis” have been compiled in this
book in the form of policy briefs which provide a quick overview of the key finding
and policy recommendations. HTA is indeed the need of the hour for providing
accessible and quality healthcare system in India.

W

(Anu Nagar)

2" Floor, IRCS Building, 1 Red Cross Road, New Delhi - 110 001, Tel.: 011-23736222, Fax: 011-23736219
Email : anu.nagar1@gov.in






I. HEALTH TECHNOLOGY ASSESSMENT IN INDIA (HTAIn)

1. Health Technology Assessment (HTA)

Health technology assessment (HTA) is widely used methodology internationally
for optimization of resource allocation in health, It is a multidisciplinary process that
gathers policy relevant evidence about the medical (clinical effectiveness), economic
(cost effectiveness), social and ethical issues related to the use of a health intervention
in a systematic, inclusive, transparent and robust manner to assist policy makers in

decision making in Health and Healthcare.

Health Interventions Considerations

« Clinical-Effectiveness

« Drugs « Cost-Effectiveness

Medical Devices

Surgical Interventions H TA, Budget-impact

Equity-Issues
Ethical-lssues
Legal-Issues
Feasibility

Vaccines
Service Delivery Models/
Health Programmes

Health Technology Assessment

Health technology assessment is intended to provide a bridge between the
world of research and the world of decision -making (1). HTA inform Government
agencies while drafting policy recommendations in the field of health, health care

professionals in drafting Standard Treatment Guidelines, hospitals and healthcare
administration regarding the use of a health intervention, insurance companies

while deciding their premium and reimbursement rate, manufactures during
device or drug production, patient cares and advocacy groups regarding the ethical
and legal issues of a health intervention. We can say, HTA is a multidisciplinary
process and together it has the potential to help the country in its global

commitment of Universal Health Coverage (UHC).
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Who does the HT A inform?

2. Health Technology Assessment in India (HTAlIn)

Recognizing the importance of Health Technology Assessment (HTA) in healthcare
decision making and to facilitate the process of transparent and evidence-informed
decision making in the field of health, Government of India has set up a body as "Health
Technology Assessment in India (HTAIn)” under the Department of Health Research
(DHR), Ministry of Health & Family Welfare (MoHFW). HTAIn is entrusted with the
responsibility to analyze evidences related to cost-effectiveness, clinical-effectiveness
and equity issues regarding the deployment of health technologies viz. medicines,
devices and health programmes by means of HTA in India, and in turn help in efficient
use of the limited health budget and provide people access to quality healtheare at

minimum cost.



3. Purpose of establishing HTAlIn

The Government of India is committed to extend healthcare services to its 1.34
billion population as part of India’s Universal Health Coverage (UHC) agenda. One of
the most important challenges in India that warrant immediate attention is increasing
catastrophic out of pocket expenditures (OOF) in healthcare. According to National
Health Accounts Report 2017-18 Household’s Out of Pocket Expenditure on health
(OOPE) was 61% of total health expenditure (2). 2017 World Bank report estimated the
QOP spending on healthcare in India to be as high as 62% (3). Extending adequate
healthcare services to the population requires optimal utilization of existing resources
to ensure that the greatest amount of health is bought for every rupee spent. National
Health Policy 2017 also proposes a responsive and strong regulatory framework so that
challenges of quality of care, cost escalations and impediments to equity are addressed
effectively. The main purpose of the HTAIn is to engage in explicit and evidence-based
decision-making in health taking India towards universal health coverage. HTA will
help to bridge the evidence-to-policy gap and ensure alignment of academic and policy
interests through HTA towards the commeon goal of improving decision-making for

health resource allocation to improve the health of the Indian population.

4. Objectives of HTAIn E

* Maximizing Health
¢ Reducing Out of Pocket Expenditure (OOP)
e Minimizing Inequality

5. HTAIn Structure
HTAIn consists of - (i) DHR In-house Secretariat, (ii) Technical Appraisal
Committee (TAC), (iii) HTAlIn Board and (iv) Regional Resource Centers/ Hubs and

Technical Partners (TP). The secretariat coordinates between the Resource Centres,
Technical Partner(s) (TP), Technical Appraisal Committee (TAC) and the Board.



Technical Technical

Partners and Secretariat Appraisal
Resource Centre Committee

User Department

Organizational structure of HTAIn to conduct HTA

User Department! User Agency: Provides topics of study to HTAIn and implement the
recommendations of the completed studies.

HTAIn Secretariat or Secretariat: DHR-in-house body that coordinates between the
User Department, TAC, Board, Regional Resource Centres and Technical Partners.
Technical Appraisal Committee (TAC): It appraises the HTA study at different stages
mainly after proposal development and the outcome of the study.

HTAIn Board: Board appraises the recommendations of the studies from TAC and takes

the final decision before sending the recommendations to the User Departmentfor

implementation.
Technical Partners and Regional Resource Centres/ Hubs: Technical Partners are

Central/ State Government Institutes that conduct the HTA studies of HTAIn.

Regional Resource Centres a have additional tasks of liaising and coordinating with

the State Governments as an extended armn of HTAIn Secretariat.
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HTAIn Regional Resource Centres and Technical Partners

6. HTAIn Functioning
7.1. Key Phases

. Topic Selection |

) Technical partner identification

. Proposal development l
. Research and analysis l

Appraisal of the evidence

. Approval by the Board [

.'Z- Implementation by the Usar Departments I

Key Phases of the HTAIn Process
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Intraocular Lens for Cataract Surgery
"4 hope to See Again”







‘ular Lens for Calaract Surgery*
"A hope to see again”

HTAIn Secretariat, Depavitment of Health Research, Ministry of Health &EFamily Welfare

July 2018
Policy Brief

Summary

Cataract 15 the leading cause
of blindness wovldivide. In
India cataract has been
reporied to be responsible for
50-80% of the blindness in the
country maost prevalent in
older population. Women and
people with low socioeconomic
status are more at risk, [n
order to biidge the gap
hetween the evidence-to-

policy, a comprehensive Health Background
Technology Assessment (HTA)

Cretos® Doy msT kel Agetas (v e Proveioion of Bindiee- (TAPH1

sty was undertaken by Cataraet is the leading cause of blindness e et
Health Technology Assessment  (51%) and low vision (33%) worldwide (Fig. 1)

in India Secretariat (HTAIn {1). The prevalence of blindness in India is

Sec.) Lo examine the around 1% where cataract contributes for

Cﬂﬂtpﬂfﬂl‘fUE EﬁECﬁUEﬂESS fen i) almost 60-T0% {2} As per the ﬂngging

cost-gffectiveness of various national blindness survey 2017-2018, the

cataract surgeries and
intraccular lenses (IOLs),
Crerall the study suggested
that Manua! Small Incision
Cataract Surgery (MSICS) with
Rigid PVIMA lens was found to
be the most appropriaie

overall prevalence of blindness has reduced
to almost (.50% but cataract ig acill ag
prevalent as 70 % (Fig, 2),

Under Rashtriya Swasthya Bima Yojna (RSEY) 0 fcatic
cataract is one of the most utilized (16-36%) an be provided in thos

strategy in a country like India paclcages in most of the states. RSBY affelrs infrastructure and experts
where age related cataract four different packages for cataract ranging for Phaco. surgery.

were nore reported in rural from 4000 to 7000 INR (Table-1) and among

areas lacking in medical them “Cataract with foldable Intraocular lens

infrastructure and among the  (I0L) by Phacoemulsification tech. Unilateral”
people with low socioeconomic  of 7000 INR was found to be the most utilized
status. cataract package (3).

m Catoract
ES }'rll;l.:_n..'

Experts reported that most common surgical
options for the treatment of cataract in India

* The policy brief is bas are Phacoemulsification (Phaco) and Manual
the. Headilh Teo . Small ncision cataract surgery (MSICS) that
Jadas ol coapiame Srage: utilizes foldable Acrylic and rigid PMMA
related cataracts in India’ lenses, TES{,JE(IUW'}’- However, there is a lack 1 ic
Tuly 2018 and c2n be found on : : . ) i \ g 1
: of evidence in Indian context for comparing d for patient and
the clinical and cosi-effectiveness of these omie follow-up visit

surgical interventions and IOLs for the
treatment of age-related cataracts.
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Choice of c:al.arac_l. surgery [ |— I - Eonsmted Cettraet snd ' QALY for for different
and lenses in India are - : Glaucomn types of cataract

made depending upon the psch : are the leading causas of y
: g s — L el hyoidable Blindness. Surgfrifs {Phacﬂ.

clinical, economic and
social conditions of
patients and surgeon’s
expertise, infrastructure
available at clinic ete. To
bridge this gap between
evidence and decision for
an evidence-informed
policymaking, a

and MSICS) and lenses
(rigid and foldable
lenses). Our Study
showed that MBICS
leads 1o a better VRECoL
compared to Phaco (Fig.
4{a). Howewver, the
economic evaluation
depicted phaco with

Erree

comprehensive Health . foldable lens to be cost-
Technology Assessment i [ caibtnemt effective over MSICS
(HTA) study was d = e with rigid lenses (Fig.
undertaken by Health ' ' 4(b) with an incremental
Teennology Assessment in Figure 1. | Visusl tmosirment and Blindness 2010 GBSREEN (. cfectiveness ratio of 3862.79

India Secretariat (HTAIn Sec.) to
examine the clinical and cost-effectiveness of various
cataract surgeries and intraocular lenses (10Ls) for the
ireatment of age-related cataracis. Since this HTA wopic
was given to the HTAIn Sec, by RSEY and Phaco. and
MSICS was the most commen intervention the owo were  Lhere was no generalizable literature available on the cost

INR per QALY Incremenial Net

Health Benefit of 0.55 QALYs and Incremental Net
Monctary Benefit of 63255.2 INR.

compared for their effectiveness and of cataract surgery/ lenses in India. Therefore, a primary
equity implications. T collection was done in secondairy and
[ szam 1% mopgness | | tertiary hospital settings, Average Cost
Clinical and Cost-Effectiveness S '\\\ of Cataract Surgery package from )
. three secondary centers was calculat-
The study included the secondary as | comme | N ed to be 9606 INR for Phaco. and 7405
well as primary data collection, e Jn o.so% | MR for MSICS while in tertiary setiing
wherever required. Phaco. and MSICS — it came out to be 13017.51 INR and
showed comparable clinical efficacy in §215.89 INR, respectively. The package
terms of visual acuity and complicat- 20040 2008 2017 included OFD consultation, diagnos-
iong, There were comparable clinical " : tic tests (optometry, vision test eu.),
benefits with rigid PMMA and foldable 8" Prevalence ot Rindness and cataract
acrylic lenses when i HTA PROCESS
Ouality Adjusied Life Years lmplaﬂ[cd after a ‘
Gained -QALY (4) Phaco. surgery. There ~Mivdesinitiheanmess  NEldnsiacianamoesd- =
gaimn | . is also not enough T SRR UPR [ = roepsa —— #E
evidence lsug_gcsrmg L ) . - &2
the superiority of A primarysudyenQot | Primary Costingstudy 2

multifocal lens over e BT m-ﬁ 1
monafocal or the role [ o
of IOL material in L4 Conducted Econamic Evaluation -

developing posterior ' :

capsule opacification | FINALRECOMMENDATIONS - S

(PCO). Overall, MSICS ]

¥ iz o gemeric m A ki
s the potential ¢ : with rigid monofocal

lenses sounds a wise Vision related quality of life -VRQoL (5)

strategy to cater to
the huge backlog of
cataract patients in
India without compr-
omising the quality of
healthcare. There are
EQSD : t:.iu'.:'r.l.ast utilizad tool worldinide very few studies
tomadse QoL reporiing quantitacive

M ind i 1rﬂ.|. 5

".IJ.I]]‘JL‘IT‘E progrom

v
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Equity Considerations

In terms of the suitability depending upon the health
service determinants, resources available, accessibility, cost
and clinical effectiveness etc. in the rural and low
socioeconomic setting where cataract prevalence was most
MSICS being less technology dependent seems to be
advantageous for high-volume case-loads of age-related
cataract whilst maintaining excellent visual outcomes.
MSICS was mostly performed at secondary level hospitals
without any requirement of the constant power supply
while Phaco. was performed mostly at the tertiary level,
requires high capital investment and recurring
expenditures of the Phaco. machine and consumables and a
specially trained personnel to handle the machine (6).
Moreover, indigenous PMMA that is used in M3ICS would
be less expensive in contrast to the foldable lens used in
Phaco. which is mostly imported and expensive (6).

Studies reported that there was a provider-

consumer mismatch {or catavact in India i.e. cataract cases
and backlogs were reported
more from the rural area (7)
and most of the ophthalm-
ologists were concenirated
in the urban areas. Moreover,
cataract prevalence was
more in the prevalence was
maore in the uneducated
population with low
socioeconomic status (8),

and alzo help to coter more cat

Therefore, for a public health programme in a populaied
and diverse country having enormous socio-economic
differences, 31CS seems to be more appropriate interven-
tion to address the large backlog of cataracts cases.

Conclusion

Policy Brief

Figure 4. Fre and Post
surgery scores for

{a) EQSD and (b) IND-
VF(-33 subscales for
different
combinations of
surgery and [OLs

ENSE Results (Ool

(b)

Policy Implications

RSBY was initially designed to target only the Below
Poverty Line (BPL) households but has been expanded to
cover other defined categories of unorganized workers (2).

Ag per the ongoing Blindness Survey of India (2017-18),
cataract prevalence is estimated to be almost 4% in the
50+ age population of the country, Upon extrapolation of
evidence, it was seen that treating all these patients with a
combination of SICS with rigid lens may lead to a cost
saving of 17.3 b. INR.

Key Findings

According to the 2011
census, 70% of Indian
population (mostly poor)
reside in rural areas (9)
where most of the cataract
cases were reported (7)
therefore, for a public
health programme MSICS
with rigid lens seems to be
beneficial without compro-
mising the quality of care
and extra cost saving will
help to cater more cataract
patients/ backlogs.

and complicattons.

Frldahl d PRAMA lenses

patients
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Safety Engineered Syringes for Therapeutic Care in India

One Syringe, Only One Time







Summary

An unsafe injection can transmit serious
diseases to patients instead of delivering

- treatment to them. An estimated 16 billion
injections are given globally each year and out
of which 40% are reported unsafe. 5o the cost of
managing these infections poses a significant
economic burden, much of this is borne by
households. In order to prevent unsafe
injections; World Health Organization (WHO)
recommends a transition to safety engineered
injection devices by 2020. These syringes are
specially designed to prevent N5I and reuse
episodes. Long back in 2008, Government of
India (Gol) introduced auto-disable [AD)
syringes for immunization but its use is not
mandated in the therapeutic sector which
constitute the bulk of injection use. This study
was undertook to assess the cost-effectiveness
of Safety Engineered Syringes for therapeutic
use in India against a counterfactual scenario of
use of exiting use of disposable syringes. The
study suggested that the Reuse Prevention
(RUP) syringes are cost-effective in Indian
context. While Sharp Injury Prevention (SIP) and
RUP+SIP are not cost-effective at the current
unit prices. Efforts should be made to bring
down the prices of 5ES to improve its
cost-effectiveness.

Recommendations

It is expected that evidence provided in this
document will contribute to preventing the
re-use of syringes on patients and to a
decrease in the rate of needle-stick injuries
in HCWs related to injection procedures,
thus contributing to the prevention of
injection-transmitted infections,

The study estimated that if the current
injection practices are continued for next 20
years, there will be 99,557, 47,618 and 5,650
new cases of HBY, HCV and HIV, respectively
which are attributable to NSI and reuse.
Implementing RUP, 5IP and RUP+SIP will
prevent the new BBls due to unsafe
injections by 6%, 3.9% and 99%,
respectively.

It is found that RUP syringe to be
cost-effective in Indian context. Unit cost of
SES (RUP) was major determinant of overall
costs, upoh extrapolation of the evidence, it
was seen that BUP intervention will become
cost saving strategy, if procured at a unit
cost INR 1.9 or lower.

5E5 HTA Proposal Presentationof  Report uploaded Dissemination of findings in
T submitted to Punjals  Protocol presented stakeholders findings to Punjab on DHR portal 26" national scientiflc mesting
| TEG to Punjab TEG meeting DHR TEG of INASL, New Delhi
E Mar-2017 1 Aug-2017 I Oct-2017 I Dec-2017 Feb-2018
I Oct-2016 Apr-2017 ‘ Sep-2017 Mowv-2017 ‘ lan-2018 Aunp-2018
E Policy question Protocol presented  Preliminary findings Presentation of Dissemination of findings in
by MPPA to DHR TAC presentation to  findings to DHR TAC'  2nd National Conference on
s Punjab TEG HTA, PGIMER, Chandigarh
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Scope of Problem J

Injections are one of the most common health care procedures. Every
year at least 16 billion injections are administered worldwide, The vast
majority - around 90% - are given in curative care. India contributes
to 25-30% global injection load. Over 63% of these injections are
reportedly unsafe or deemed unnecessary. Addressing the unsafe
injection practices is an important public health agenda due to
several reasons. Firstly, these lead to the large-scale transmission of
blood borne infections (BBIs) among patients. Approximately 33% of
new Hepatitis B viral (HBVY) infections and 42% of Hepatitis C viral
(HCV) infections (2 million new infections) and 9% of new HIV cases
are attributable to the unsafe medical injections in developing
countries, Secondly, there is a risk of transmission of BBls to
healthcare professionals (HCPs) in case of needle stick injuries (NSI).
Thirdly, poor sharp waste management practices puts the waste
handlers (and community) at risk. The cost of managing HBY, HCV
and HIV poses a significant economic burden for the health system. In
India, much of this economic burden is borne by households, as they
contribute to 71% of the total health care expenditures through
out-of-pocket expenditures (OOPE). Average health system cost and
out of pocket expenditure for treating liver disorders in intensive care
tertiary setting in India is USD 2,728 (INR 163,664} and USD 2,372 (INR
142,297) respectively. Moreover, since this burden is faced
disproportionately more by the poor, it leads to inequities in
utilization of care and financing. The World Health Organization
(WHO) recommends a transition to safety engineered injection
devices by 2020. These syringes are specially designed to prevent N5
and reuse episades. While the Government of India (Gol) introduced
auto-disable (AD) syringes for immunization in 2008, its use is not
mandated in the therapeutic sector which constitute the bulk of
injection use. Recently, Punjab state considered introduction of SES in
therapeutic sector. The evidence on its cost-effectiveness is thus
being sought as an essential criteria to decide on introduction of SES
syringes. Moreover, the MNational Pharmaceutical Pricing Authority
(MPPA), has requested India’s Health Technology Assessment Board to
provide economic evidence on different forms of SES. In order to
answer these policy questions, we undertook this study to assess the
incremental cost per guality adjustad life year (QALY) gained with
introduction of 5ES as compared to current practice of using
disposable syringes for therapeutic care.
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Key Findings

1-Implementing RUP, SIP and
RUP+5IP will prevent the new BBls
due to unsafe injections by 96%,
3.9% and 99%, respectively.

2-The introduction of RUP, SIP and
RUP4+SIP syringes in India will incur
an incremental cost of INR 43,064,
INR 7,219,687 and INR 209,398 per
QALY gained, respectively.

3-RUP has a 23% probability to be
cost effective at a threshold of per
capita gross domestic
productiGDP)).

4-RUP syringe will become cost
saving at a unit price of INR 1.9.
Similarly, SIP and RUP+SIP syringes
will be cost-effective at a unit price
less than INR 1.8 and INR 5.9
respectively.

5-At the national level, annual cost
of disposable syringes for
therapeutic care is INR 3.34 billion
(LISD 52.6 million). Introduction of
RUP, SIP and RUP+SIP incurs an
additional cost of INE 10.3 billion
(USD 162 million), INR 22.3 hillion
(USD 509 million) and INR 32.4
pillien (USD 511 million) per year.
Implemeanting SES will save INR 4.2
billion (USD 66.2 million), INR 3.07
billion (USD 484 million) and INR
49 billion (USD 77.2 million)
annually with use of RUR SIP and
RUP+SIP, respectively on account
of treatment cost averted.

6-The study estimated that if the
current injection practices are
continued for next 20 years, thera
will be 99,557, 47,618 and 5,650
new cases of HBY, HCV and HIV,
respectively which are attributable

to NSl and reuse,
ﬁ



Conclusion

Three Safety Engineered Syringes - reuse prevention syringe (RUP), sharp

injury prevention (SIP) syringe, and those with features of both RUP and

SIP, were evaluated against a counterfactual current use of disposable

syringes. We also included integrated trainings on safe injection practices

which include training on use of SES, safe practices and waste

management; along with behaviour change communication (BCC) for
patients. We also considered the costs associated with these activities,
however, we did not consider any incremental benefits associated with
either training or BCC activities. In the counterfactual arm, the most
appropriate choice was the prevailing current practice of using
disposable syringes. In the unregulated private sector, there could be a
possibility of using glass syringes, although to a lesser extent. However,
for our analysis, we assume use of disposable syringes for therapeutic
care, and avoid complexity of mixed practices. We used unit prices
provided by WHO for respective SES. These prices, which were available
in USD, were converted to local currency i.e. INR using conversion rates
for the year 2017. '

Our findings suggest RUP
use for therapeutic care is
cost-effactive  in  Indian
context. However, SIP and
RUP+SIP are not
cost-effective at current
prices. So the study suggest
that RUP should be
considered for therapeutic
care in India. The prices of
these SES should be
reduced either through
price negotiation using bulk
purchasing, or through
price regulation by central
agencies such as NPPA.
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SUMMARY

Cancer of the uterine cervix is the second most
commaon cancer among women world-wide. It is
also the second most common cancer among
Indian women, which constitute the largest burden
of cervical cancer patients in the world, One out of
every five women in the world suffering from this
disease is an Indian. The establishment of a strong
link between high-risk persistent human
papillomavirus (HPVY) infections and the occurrence
of cervical cancer has resulted in the racent
development of HPV related control strategies for
the prevention of cervical cancer. Intraduction of
screening led to reduction in occurrence of
cervical cancer cases from 19% to 58% along with
decrease in cancer deaths from 28% to 70% as
compared to no screening in a lifetime cochort of 1
lakh women. There was reduction in lifetime risk
cf cervical cancer among Indian wemean from
2.18% in the case of no screening to 0.872 - 1.729
% with Implementation of various screening
strategies. This reduction in cancer cases and
associated mortality translated into gain of 3141

to 6848 |ife years and 3630 to 8198 QALYs amang
various screening strategies implemented in a
cehort of 1 lakh women. The study concludes that
VIA every 5 years is the most cost-effective opticn
with an incremental cost of INR 21,196 (USD 220)
per QALY galned in the context of India.

Introduction

The establishment of link between high-risk human
papillomavirus (HPV) infection and occurrence of
cervical cancer has resulted in recent development
of HPV related control strategies for prevention of
the same.
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POLICY BRIEF

The present study was designed to assess
the cost effectiveness of 3 screening
strategies i.e., visual inspection with
acetic acid (VIA), Papanicolaou test (Pap
smear) and HPV DNA test at a frequency
of every 3 years, 5 years and 10 years in
the context of India.

Methodology: The present study based
on a markov model, societal perspective
and discount raie of 3% estimated the
lifetime costs and consequences in a
hypothetical cohort of 30 year old women
screened with either of the screening
strategy at various time intervals.
Diagnostic accuracy of the screening
strategies and data on transition
probabilities was based on the results of
the existing meta-analysis studies.
Primary data was collecied for assessing
per person cost of screening, cost of
treating cervical cancer and quality of life.
Results: Introduction of screening leads
to reduction in lifetime occurrence of
cervical cancer cases from 19% to 58%
and cervical cancer deaths from 29% to
70% as compared to no screening. Among
various screening strategies, VIA every 5
years was found to be most cost-effective
at an incremental cost of INR 16,905 (US$
255) per QALY gained.



Tablel: Reduction in cervical cancer cases and denths with implementation of various
screening scenarios for women (a8 compared 1o no screening) screened in the age group of

30-65 years
Cancer cuses
Screening strategy Frequency ted (%) Denths verted (%)
3 Yeurs 51 5
Visunl inspection with
m.d‘ " & Yiuirs a7 L]
10 Years F i 3
3 Years 49 i}
PAP smear & Years n 48
10 Years 19 n |
HIPV DINA test 5 Years a3 s '
10 Years 26 6

~ Rationale

'“hﬁ’.s India is on the path towards universalizing
national level screening program, the present
study was designed to assess the cost-
effectiveness of three screening strategies of
VIA, Pap smear and HPV DNA as compared to
no screening scenario at the frequency of
every 3 years, 5 years and 10 years among
women in the age groups 30-65 years in India,
In addition, we also evaluated the costs and
consequences of a scenario comprising of
screening with HPV vaccination as compare to
screening alone or do nothing.

Tablel; Reduction in corvical cancer cases and deaths with implementation of various
sereening scenarios for wemen (as compared (o0 no screening) sereemed in the age group of

3065 years
T i
I I i
Cancer cuses
Sereenlng sirat Froegueney Deatlss averted frnual number of naw casesideaths 96022  BO00VEB
i = | e (8) —— Cruda rate g 82
Age-stardenred rate 14.7 9.2
A Vears 52 b4 Currulative sk 0-74 yesrs (%) 1.6 1.0
| nspectia 1 T 1 Aanking of cenvical cancer (all years) 2nd 2nd
m‘:d‘ phl| T : 3 &) Raniing of corvical cancar (15-44 yors)  @rd  and
[ 10 Years a 1]
! ' }
3 Yewrs 49 63
PAF smear 5 Years [ kL] 45 ful::w 3534 THETTE
— 13 — 1L — = | 1510 prevalence:
||| Years 19 2 Nerrmal eptclogy b
Low-grack corval issions T 2383
High-grae cervical leskons FEA. G0 ST
Carvical canos P00 B2 (31564 8]
HPY DNA st 5 Years 43 En
| 18 Years b 36
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Tulsbe 2: Cost effectivences of screening strategies

Cost por Ingremenial cost
Stralegy warmen in QALY per women  in INR (USS) per Siadus
INR (USS) QALY gained

VIA: T years 2IR4 (49.6) 1R.4E3E ND

HPV: 10 Years 4 1KD (6324 1R4871 275,004 (4,137 NIy

VIA: 3 Veurs TAIZ(L1S) 1B 5188 200,665 (3 031 ND

HEFV: S Years 10,241 (155) 155263 3383 (5039 KD

Pap: 3 veurs 8100 (122.3) 185161 5]

Fap: 11 Years 31503 (33) IR.A4TH ¥

Pap: 5 vears 4853 17330 | B dtrrs D

HFV: S Yenrs 6038 (9125 | 508% ED
LA Veoml ipection with scete ackd, Pa: test; [F Dlessinuind MO NomDomisnes GO Dxpenel
Unpmunsnpe; (CER imtreimemial inm o Tooivense s, ¥ Qrailiny adjiiter] life yrars; INR! indes Masonsl Ruponic LS5

Vet Samties Dol

Cost and cost effectiveness

1. The cverall lifetime cost incurred by the cohort of 1
lakh women in the scenario of no screening was INR
194 million (USD 2.93 million) and treatmeant
expenditure (on invasive cancer) constituted 30% of this
cost (INR 175 million; USD 2.65 million) (Table 6).
Similarly, among various screening scenarios, the
cverall cost ranged from INR 327 (USD 4.94 millicn) ta
INR 951 million (USD 14.38 million) and the treatment
expenditure constituted 12% (INR 114 million; USD 1.72
million) to 42% (INR 137 million; USD 2.07 million) of
the overall cost. This proportional decrease in the cost
of treatment during the scenario of screening led to
savings in terms of lifetime reduction in per women
OO0P expenditure of INR 636 (USD 9.6) to INR 810 (USD
12.2) among various screening strategies.

E gz oz

Agip-speilic rates of
cervical cander

N

=18
B2
B5-29
A
30-39
=44

. f836836¢

Ammual number of new eases of cervical cancer

15-30 A0-64

B+
Ape oroun (vears

2. The incremental cost per QALY gained with screening Flgure 1: Annual number of cases and age-specific

varied from of INR 23,254 (USD 504) to INR 92,209 (USD Incidence rates of cervical cancer in India (estimates
: ; : for 2018

1394) as compared to nc screening as shown in table 8.

Similarly, the incremental cost per cervical case prevented and death averted was found to be in the

range of INR 598,675 (USD 9050) to INR 284,815 (USD 4306) and INR 682,287 (USD 10,314) ta INR

264,715 (USD 4002) respectively with various screening strategies as compared to the scenario of no

screening.
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;ram has two Long Acting Eeversible
« Addiftion of Nexplanon to current C‘cnrmace,.tl"ﬂ rI -"u rine Device A and Depot Medroxy
Family planning scenario in the Progesterone Acetofe !F‘AI three-monthiv injections. The policy question of whether
public health sector of India is nother L.-‘.Fx_. fhe.rpu‘ﬂnun o ﬁlb-dﬂ"rm! o -m"rmf:p o T..l .J'tr'f_dl:l be E'ﬁ‘::fh‘l this
found to be cast-effective. It e _ gy A 8 s
could be considered for program I :

e, primary data ool

oy . . : arandytic m.:wH‘ln wras tlonie o ]
fnteaduction fo improve the rIr.mh"tlc-: : chise ermtical moe q Al fﬁ'::i!ir'r, showed that an

contraceptive basket of choice in additional cost of 17 716 INR will be : : i ome Cuality
a phased manner. The model justed i CLALYiF Nex - traceptive
shows that larger the propertion hoices i the pul:'hn F.f'nFtn system. T"'ll:'.l:hm- :!hut t.L'.Emfer"ﬂ"ltlu:lnu,b'mr cost-ef fective,
of method users, the higher is the ging the comparator a3 Hie !‘hrﬂif']t'h.i af GOP per capifa.

cost-effectiveness,

The pre-requisites recommended Cﬂntext and GE[]_J A ].","'SiS

for Nexplanon introduction into
the public health sector of India India's journey of providing family planning services to her people has seen multiple
are recommended to be: shifts in focus and strategy. The current approach tries to balance the demographic
(population stabilization) and the health [improving, maternal, adolescent and child
health) and econormic benefits of family planning. The unmet need of spacing methods of
contraception has increazed over the past few decades(l). To counter this, one of the

: r 5 strategies has been to roll-out new contraceptives. The launch of two new contraceptives
introducing Nexplanon with due into the public health system of India in recent years: the injectable contraceptive

DB LR R R IR EE RN Medroxyprogesterone acetate (MPA) named as'Antara’ and the contraceptive pill,
autonomy and coercion. named ‘Chhaya’; reiterates this strategy of the National family planning prozram (2).
Including these, we currently have seven modern contraceptive methods in our
Creating awareness regarding Program.

Nexplanon among all

stakeholders and e]'igib]e CﬂupiEs. Indian Council of Medical Research []CMRJ has conducted a phase«? clinjcal trial on
Implanon during 2004-2008 enralling 3119 wornen across India, Implanon was offered
along with other existing contraceptive methods available in the Mational famdly welfare
program. The relative acceptability of Implanon was ohserred to be 2.1 % among ail

phased top-down from Medical contraceptive m and 3.4% amo.
ethods : ng spacing methods,
Colleges to 24X7 PHC level

manned by Medical Officers
(MBBS), as Nexplanon requires
surgical removal.

Conducting feasibility and
acceptability studies before

Program introduction could be

- sl implant shown,
Effective pre-insertion —— Actusl Implant sizn ls
1.6inchas {4 cmi

counselling and preparedness for
management of side-effects by
trained health personnel,

Efficient fellow-up and tracking
mechanism for nsers of
Nexplanon

Figure 1: Shows the implant, Nexplanon
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Aims and Objective
pﬂlin:dhﬂef a :_:" palicy :;q on of What iz it? A subdermal contraceptive implant, the size of a match stick, inserted heneath
whether adding a new contraceptive, Nexplanon the skin in the upper arm of the woman, Contains &2 mg of Etonorgestrel (Progestin-onby-

into the National Family Planning program in
India would be cost-effective. It summarizes the
results of a Health Technology Asssssment study
on Mexplanon, conducted by the HTA Resource
Hubh, ICMR-National Institute for Research in

confraceptive).

How ig it dif ferent from Implanon? Mexplanor is blo-equivalsnt to Implanon but has
an addition of barium sulphate that makes it O-OALE.

Period of use: Approved for a pericd of three years

Chinfcal ef fectiveness: Highly effective, Best among long acting reversihle

Hepeoductive El Muimbel. coniraceptives, 0.05% of Nexplanon users would have an unintended pregnancy
during the first vear of use(3
. d S an Safety: Commanest stde ef fect sal bresularities; with Amenorrhea being highest
Meth d ﬂppruach (30%] and Merorrhagla being at 105 Headache, aone and vrelght gain are other reported
To answer the paliey question, a ‘Health sicle-effects{4). _
Technology Assesstnent' (HTA) approach was Return to fertility: Within one month of removial{4)

Insertion and Rémoval: Requires doctors who are tradned in the procedure of inssrtion

adopted. It is a systematic evaluation of properties,
effects, and/or impacts of health technology, HTA andremoval Removel imvolves a smail inetsion in the upger arm
is a multdisciplinary process to evaluate the
social, economic, crganizational and ethical isswes
of a health intervention or health technology(s). As per the HT A India reference case, QALY is used as a measure of outcome (6). [tisa
measure of the state of health of a person or group in which the benefits, in terms of length of life, are adjusted to reflect the quality of life,
One QALY is equal to 1 year of life in perfect health (71The following steps were followed for the HTA:
1} A systermabic review (A systematic review is an apprafsal and synithesis of primary research papers using a rigorous and clearly
documented methodology in both the search strategy and the selection of studies (8). for clinical effectiveness of Nexplanon
2) Extensive literature review for other contraceptive methods, costing, cost-eftectiveness, quality of life during contraceptive use
and refated states and HTA on Nexplanon
3) Primary data eollection for eollecting eost data from four levels of public health system in Maharashira
4) Estirnation of age specific trangition probabilities from Calendar data of National Farnily Health Survey-4
5) Review of literature on social and ethical issues
&) An economic evaluation to assess whether adding Mexplanon to the corrent system wotld be cost-effective. This involved
conceptualization and running a decision analytc model, in our case a Markov model (shown in Figare 2),

{\

/-

Mruiruni? Results

The ecanomic evaluation using ape specific data on contraceplive use
demonstrates that an additional cost of INR 17,716 would hawve to he
incurred by the government to gain one additional Quality adjusted life
year (QALY), This is well within the threshold of GDP per capita (about
1237945 INEL Represented in Figure 3.

i el
o o
——

e IR FLANE]
- rar— AL
PR
B
Aty ZEeHEIL D E
-

[ CLIEEE ]

Figure Z A Decision Analytic Model: Markov Model

YL - - (WL LM} Lk

1) When a simulated cohort of 15-vear olds (from censns 2011)

went through the markov model, experiencing the mentioned .
health states, about 10,48 lakh pregnancies 117 lakh maternal
deaths and 10. 22 lakh child births could be averted by adding ——,
Wexzplanon to the public health systein. - Bt iflc Cost et QALY = Thieshld Lise
2) Increase in contraceptive users will improve cost-effectivensss
(shown by sensitivity analysis) Figure 3. Incremental Cost-Utility Ratio, (Additional cost Incurred

by government to gain one QALY)
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Budget Impact Analysis

A Budget Impact Analysis (BLA) was done to assess how

hrﬂudu:ﬁmufﬂamlmunmtu&ehbﬂchaa]ﬁsfﬂemuf an

Indlaveould pact the budpst of India, V& consiered the = Epin Year 1 Exp in Year 2 Nt 5

additional expenditure for Mexplanon over a period of three w0 || X2,54,71,52,015 13,61,71,69.053 3,21 76,686,866

vears at different levels of public health care facilities. This & '

was expressed as a percentage of family planning budget and 15y .

as a percentage of health budget. This is depicted in figure w kR

B, : . (k33 A7 . 0.42
i

Figure 4 shows that expenditure towards Nexplanon will Yoar 1 Yoar 2 Yoar 3

amount to less than 0.5% of the healthbudgat of the Eﬂuﬂh?. [ Wt ol beggesss ris ] o) {DH and S0H roll out) [EHE 2ol oul)

The Emﬁtﬂrﬂ' for lemnm}indudﬁi pn;ﬂm ;fprlm B Purientage of Famiy planning budget M Peroen tage of Health budgst

of Nexplanon device and estimated number of acceptors,
information education and communication activities. training Figure 4. Expenditure for Nexplanon as a percentage of Family
of health personnel, Incentives on acceptance of Nexplanon planning Budget and Total health budget

and management of side-effects. The savings (B} due to unintended pregnancies that were prevented due to Nexplanon introduction
ware caloulated. To caleulate net savings over a perlod of thres pears, A was subtracted from B. Net savings were estimated to be at ¥

76,04,85,91,940.
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Diagnostic efficacy of digital hemoglobinometer
5 (TrueHb), HemoCue and non- invasive devices for

&= screening patients for anemia in the field settings

Health Technology Assessment in India (HT Aln) = ;
Indian Institute of Pubilic B h. Dellin (PHFE P‘Dllc}' BflEf

ascopic device against automated

+ Invasive devices shows overall laboratery and community settings. Im : all betier per formicnce than
better performance than Non- it the Field satfi Norig vasive devices TrueHb fares better
invasive devices in the field than all ather devices inciuding HemoCLein caze of severns anemie
settings.

For sereening of Anemia, Anaemia, defined as a low blood haemoglobin concentration and it has been shown to be a

[l P N el R M-E el fs N8 public health problem that affects low-, middle- and high-income countries and has

0.94) and True Hb (AUC 0.85, 5% Mﬂf&ﬂm‘mﬁlﬂ?}“mﬂ“ﬂ“mﬁ“ﬂaﬂaﬂ*&mwmﬂnwa;:ﬂmm
- % % . development. Most e rethods for hemoglobin estimation requires egui

§4 Ds .63 are compariblewitl laboratory that may not be available everywhere, especially rural areas. Moreover these

: methods are not alvways cost effective and have operational challenges. Therefore, it is

difference between the two. impartant to evaluate simple, cost-effective, user Friendly and portable methods for

diagnosis of anaemia where there are no or minimal laboratory facilities.

no statistically significant

A comprehensive Haalth technology assessment (HT A) was conducted to assess and to
obtain the evidence against the clinical and cost-effectiveness of warious devices for

) TS T TS SR T hemoglobin estimation. The study was intended to get a scalable method of hemoglobin
TrueHb {AUC 0.91, §5% CI 0.85- estimation, even to “Hard to Reach” can be obtained and this method could be incorporated
0.97) fares better than all other with the public health programs for anemia prevention. The primary objective of the
study was to establish the diagnostic accuracy of Digital Hemoglobinormeter TrueHb
(newer version), HemoCue and non invasive devices [ AJ0 Spectroscopic device and
Masimo Pulse Oximeter) against automated analyzers (gold standard) for screening of
anemia in laboratory and cormmunity settings, The study also aimed to establish the level
of agreement in the classification of anernia as reported by ANM (using the device that will
he found better) and laboratory technician. The study concluded Invasive devices shows
overall better performancs than Nen-invrasive devices in the fiald settings.

devices including HemoCue (AUC
0.73, 95% CI 0.67-0.7%)

Both True Hb and HemeCue
overestimates Hb in extreme cold
weather conditions.

Devices available for Hemoglobin Estimation

Ovwverall it appears that TrueHb is
better than HemoCue in
estimating Hb including severe
anemia

The cost of True Hb device is less
but the running cost is high as
compared to HemoCue.

{al
Figure 1: Invasive {a) TrueHb (b) HemoCue
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Figure 2: Non-Invasive (c) Masimno's device (d) AJO spertroscopic device

Findings

« A total number of 1398 patients were included in the analysis, 752 in Puducherry and §44 in Kollkata, Their distribution as per ICMR
Clazsification of Anemia is given below (Table 1).

« Tahle 2 shows the Diagnostic Accuracy Parameters for testing anemia and no anemia by ANM/ frontline workers (capillary sample) is
given below. The overall performance of Hemocue is better as compared toall other devices with a sensitivity of B2.9% and Area under
ROC of 0.92.

Table1 Table 2

[ Faiithe o .
His = (i ] "IT;"“ ':'Lﬂ:'" Wi [rr=bl] frapiriodd Nopsmin | v e

= - i iR A
2 116412271 1331 (424 A (23 + , el | ey |y

Mgt e g -2 43-10.6 s AN L= L1 T uil o
LELEIA ] 530 (77, 1%) ELE ] BELALE [MWSA ILEWH LA (R IR (e A Pannasy

Ry o EL A% L) ‘LA CLES =43 LS e
124 |BA%K] 58 [7.%| E5 (1033 [l 3050 RLIAAMJRREIT)  MLA-353) LA CREEE ] LEIES 1]

BTN I e ] L] T 45 nEE
240117 2% Gl {I25%| 146 (B2 A AR TR ESERT RTINT  [ENT WRA]  fidCnD d e fadraf-Fril PRl ek L 1]

LLE TN &6 M T L) 0Es
bk B 40 [T} T EE Y TLETEN IREE3d]  (BEeS ILERLEL) LS A

Tahle 3 Table 4
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[ 3] 3 a5 215 T [ BN MW (MR M DM DM EDW) A
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« Table 3 shows Diagnostic Accuracy Parameters for testing severe
anemiaby ANM/ frontline worlers (capillary sample) is given
below. The overall performance of TrueHb fares better than any Table 5
other device with a sensitivity of 87.1% and area under ROC of 0.91, ,-M
% y % Rural Urbary Fueral Urbar
measuring
" PTO)EC!EI:'I mets ni resources for each test for Hemoglobin Equipment [device, charger adapter] a2 b2 0,004 iRt ]
[in INR] is given in table 4. i s N s b b ) 118 264 164
» Costs of the device and running cost for each test for measuring Consumalles (itams used in th tesi) 12.3 187 123 15.7
R Total it i et F44 e |7 461
Hermoglebin {in INE) i

we overall beiter per formuonce thas rvasive de 1 ; 2 tevi
appeared o o better be . Overdll it oppeared that Truelb is better than Her H g seveare anemia. However,
bioth the dewices over estimate Hb in cold and hish atfiude. TrueHb is glzo cheaper than HemoCue but ning i5 higher than HemoCue.
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Tamponade for Management of Postpartum
Haemmorhage in India

SUMMARY
In the year 2015, there were an estimated 303,000
maternal deaths globally. Nearly 99 % of all

maternal deaths occur in developing countries with
maore than hall of them occorring in sub- Saharan
Africa and one third occurring in South Asia. One of
the top preventable and treatable causes of maternal
death is  post-partum  hemorrhage. Operational
Guidelines on Maternal and Newborn Health in India
for management of PPH, guidance Note on PPH
manageméent and Dakshata Guidelines recommend use
of intravierine balloon tamponade for uterine atony
cases or refractory bleeding cases when medical
management  fails. Various  Ulerine  Balloon
Tamponade devices available across the world
includes condom uterine bhalloon tamponade device,
ESM UBT, packed UBT devices like Bakri UBT. A
decision tree model was uvsed for a hypothetical
cohort of women with atonic PPH in India. A primary
costing stody across [ive public health centers in
Maharashtra centers was performed. The QALYs per
woman in condom UBT, ESM UBT and Bakri UBT
were 23,767, 23.769 and 23.763 respectively showing
a very minute difference in QALYs,

Objective: To evaluate cost-effectiveness of Condom
Uterine balloon device (that has been recommended
in Govt. of India's guidelines for management of
PPH) against ESM-UBT and Bakri uterine balloon
tamponade techniques available for management of
atonic type of postpartum hemorrhage.

Recommendations:

POLICY BRIEF
Need of the Stady:
the availability of different types of
uterine balloon tamponade and effectiveness of
UBTs in managemenlt of PPH, the Indian
government dis keen on dintroducing a cost
effective uterine balloon tamponade in the public
health No describe cost

Given

system. studies

effectiveness of wvierine balloon tamponade in
India,

Condom Uterine balloon tamponade (source. Thmego)

Pl Spm

Bakri Uterine balksn tamponade (source: Cook Medical Products)

N

——

* Analysing the net health benefits based on QALY, there is less than 0.1 difference between the
Condom, Bakri & ESM-UBT alternatives; indicating the similarity in health benefits of the three UBTs.
ICUR value of ESM UBT against Condom UBT shows that ESM UBT is only 42.8% cost-effective.
Good quality efficacy data on ESM-UBT should be generated by doing RCTs in Indian settings, before
any decision mgarﬂing the same is undertaken. Considering the above statements, decision-making
ragxrdtng ESM UBT's introduction into the public health system must be made with caution.

» If ESM-UBT is considered for introduction, it should be noted that to gain the benefits estimated by the
model, & universal coverage needs to be attained (100%) which currently seems to be very challenging
given the current poor use of condom UBT in spite of being recommended in the Govt. of India

Guidelines.
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Every weond matirrs | irring ballons tempesade 2§ Every Sreond hsttars for Methers and Habs -

Ukerme Balloon Tampansde (ESL-UBT) package b) ESMAUBT paclage made of § components

Unstructicss  caml, X' 2owny Foley coftelers (retembion  cutheters). 3'Condem, £Check valve for
| eetion aths, MC-Rangs, & Povidone-indine prep pads, T Catheter Holdes and 8/ 8yringe,

Findings: OFf towal 2,07,85,66Y birthe in India in the year
2017-18, by applying incidence of PPH and the effectivencss
of medical management, we estimated that 59,862 women
will require UBT, In this cohort, our model estimates the
total costs, deaths, QALYs, DALY s and surgerics of cach of
the three decision trees as presenied in Table |,

Tabde 1: Rawulin of the three decision frees m termz of costs zmd oulconses par Wolmnsamn

4 £3.78029

£ 1363543

R136TLTT  T1Z09006 £ 22,300 75
23TT 2377 2176
022082 020291 1128820

Table 2 shows the incremental costs and outcomes,
for the two comparisons i.e. ESM UBT wvs. Condom
UBT and Bakri UBT ws. Condom Balloon,
Primary and secondary oulcomes are presented in
Table 3

Table I Incremsardal costs and outcamas ol the twa el sams i UHT

L1751

TE.62808

0131 A 04926
0.0179 00675

=% Wegatmve spgn mplies tat the value of firsl compasntor 18 lesser than the second oone

Table 3: ICTTRS of the taco @ nrisees af [THT (Sceiatal
-12,05,590 17,51, 760 25
25,000 25 1,27 5892

** Nemnbve valses miscale thal esiber ilee munemtor of denommatar m negative

Uil These viluex are positive becume both nmoemior {feremental costs) an well ns denommatar

{Ineremental omtconses| are pepative

Table & hfatesmal dearls averted ps compreed o curenl soennno | catie specific MNE

28003 L] 15

294.19 10026 97

** Current scemsuno specifies deaths doe 1 curvent cose specilic moraling m bodes Le PPEL

The current scenario can have stiastions with varyng nse of differem UHTs a4 po such speeific
il o e u:l:n:n.1|._'.- awitlalde

Keferenges:

I} Martrael wearialley [lofeened]. feirsd 3009 Jel %] Awvalleble feom. hinpatfeww whe lab news conmTack
st deTriliinsierisal pelity

A} Spngle Repistreniea Fwrvey. 3015, SPECEAL BULLETIN O MATERMAL MORTALITY iM iNDIA
TN 1& MKR Indra [inngefet], 2055 Avilybly from:

baipearw ey seniasindp. g dnivital s SRS Buliviind MR e 0B ullstin-I014- 1 §.pd17

31 Balletn Tamgondade [of Atonid Primady Pasigatiom Hemorthige - Tabulad Wiew - ClinialTiials pov
[Imiernet], [eiral 0019 Tyl I5]; Avidlable frombebeifelinueg i inte pavicrlishnw g LHIC TOR4 20 155

Tahbe &: FCURE (QALY Sh and Mer Benefir witky BT altermarives

TLATTT
L Bl T
222300075
Tabile e Amual Deaths anld

767 6T 23T L
23.760 pal LaIT15105
23763 23,60 T 32,68.065.30

g v, sarvims le differsus covemnae sceunnios

m: : g b e
| aMTRT

o A

wes dmd a sidnm

LA

Table 4 shows malernal deathe averted due (o
intervention. [ICURS are mentioned in the table 3. Annoal
deaths and  surgenes
mentioned in Table 6.

averted., monetray savings  are

Figure - Incremental costwtility plane (A1)

PSA

@ PRk i b | vl (N
Figure 2: Coat-effectrveness plane showinig Probmbiliste sensitivity analysis

W Mty b i m o ALY s i Lo

Budger impact analysis shows that annoual additional
budgst required [or iniroduction of ESM UBT into
India’s public health system ig estimated to be 0.004 % of
the total health budget and 0.005% of the total maternal
and child health budget.

Conclusion:

Clinical effactiveness data available for ESM-UBT i3
currently limited o 2 Few case studies. ICUR values
suggest ESM-UBT to be cost-effective as compared to
condom UBT, but probabiligtic gensitivily analysis
shows that only a 42% probability that ESM-UBT are
cost-effective given the uncertainties. Decision making
for introducing ESM-UBT should be made with
caution.
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Evaluation of pulse oximetry as a tool to prevent childhood
pneumonia related morbidity and mortality

Summuary

Pneumonda is the leading cause of
dezth in children =5 years of age and
It ls astimated that pneumonia Is
responsible For 1595 of childhaad
desths worldwide ™ This: study
primarily” almed to determine the
cost-offaetivensss of pulze oximatry.
devices in the screening of childhood
poeumoniz by health woerkers in
regsoupce-poor  settlpgs. Uslng a
systematic review, ‘a decision-tree
modaling exercise and 2 budget
Imipact analysls, the following
findingswer'e ohserved;

=2 The evidence fram the systematic
review was in favour of the use of
pulse oximetry along with the
existing guidelines

The deaths averied dwe fo
childhood pneumonio  when
IMCI+P is used instead of IMCI
alane ls 21 and 36 per 1000
patients when the sensitfvity of
pulse oximetry Is assumed of
T0% and 85% respectively. The
ICER for both sensitivities shows @
negative value suggesting that
PO, when added to the existing
IMCIL, would  become a cost-
saving ntervention

The costing and hudget impact
cnalysis  showed  that  the
introduction of pulse crimeter
along with exsting IMCD wilf
ineremse the cost per patlent
per yoar by INR 0.36 gnly. The
averall cost of roll-out of pulse
oximeters in FPHCs in India
wonld  amount  te INR
04 59000

Recommendations

* Integrated Management of Childhood llliness (IMCI) guidelines along with
Pulse Oximetry (PO] is a cost-saving prognastic tool as compared to IMCI
alone provided there is supplementary oxygen availability.

s IMCI should be the basic prognoste tool for childhood pnevmonia but PO Is
beneficial in the referral of cases. Pulse oximetry, in general, may be uzed to
Measure OXyEen saturation in cases wherever required.

s Among outpatients with pneumonia, peripkeral oxygen saturations
[(Sp02)<90% were associated with increased morbidity and mortality. A
hospital admission thresheld of <92% would be safe_r and clinically better
justified, All severe cases irrespective of the availability of Pulse oximeter
will be referred to a tectiary care faclllty for expert management

» In tertlary care, when Sp02 = B0%, pulse oximetry has high accuracy in
estimating oxygen saturations and may be used instead of (Arterial Blood
Gas) ABG; in patients with Sp02 < 80%, however, the evaluation of
oxygenation by pulse oximeter is not a good substitute for ABG analyzer.

» In tertiary care hospitals, especially in [CU's, multipara monitors which
measures advanced parameters llke ECG, Respiration, Pulse Rate,
Temperature should be preferred

Background

Globally, pneumonia is the leading cause of death in children <5 years of age.
Desplte Interventons being available, It is estimated that pneumonia is responsible
for 15% of childhood deaths worldwide.!2 The present recommended strategy for
diagnosis and prognosis of pneumonia is IMCI tool for professional health workers
at health facilities and Integrated Community Case Management (iCCM) tool for
community health workers. In the absence of appropriate prognostic tools at the
frontline, currently recommended World Health Organization (WHO) guidelines
for integrated management of childhood iliness (IMCI) often lead to an overuse of
antibiotics and the under-referral of patients with severe pneumonia who require
hospital care#* Currently, the identification of these IMCI symptoms remains
inconsistent and unreliable among health-care personnel,

Objectives:

To determine the effectiveness (i.e. sensitivity, specificity, positive and negative
predictive values) and cost-effectiveness of pulse oximetry devices in the screening
of childhood pneumenia by health workers in resource-poor settngs (LMICs) & to
{dentify whether children have lower mortality rates, lower morbidity, and shorier
length of stay where pulse oximeters are used to inform diagnosis and treatment
compared with where pulse oximeters are not used.
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Methods:

Asystematic literature review [SLR) was conducted with PICO as a population consisting of patients aged 0-5 years with
preumonia in low and middle income countries (LMICs]. Interventon was IMCI +Pulse Oximetry and the comparator was
IMCI alone. The outcomes were diagnostic accuracy of pulse oximetry, cost per Quality Adjusted Life Years (QALY) gained,
and incremental deaths averted with the introduction of pulse oximetry. The SLE was conducied using electronic
databases such as Database of Cochrane, PubMed, Web of Science, ProQuest, Google Scholar and WHO Global Health
Library, with no language restrictions.

We extracted the costs of the IMCI implementaton in Indian primary healthcare settings from previous studies, The
average number of hospital visits (outpatient and inpatient) were calculated including the asseciated out of pocket health
expenditure for each category. We indexed the amoeunt to the current INR rate using inflation tools. Pulse oximeters which
fit the predefined specificatlons were shorilisted and their net average cost was taken for costing purposes. The tralning
cost was derived from consultation with the program linplementers.

A decision tree mode] was developed for estimating the Incremental Cost Effectiveness Ratio (ICER]. For populating the
model, we required data pertaining to disease progression, care-seeking, healthcare, progoostic and cost parameters. In
addition to data gathered from SLE, we did a scoping review wherever necessary to extract data for the decision model,

Out of the seven studies which were eventually shortlisted, 6 of them favoured the use of Pulse Dximetry. In general, the
states having a high prevalence of pneamenia risk factors and poor access to health services had a higher burden of
pneumenia cases and deaths.® Although hypoxemia is commen, the absence of routine pulse cximetry results in most
hospitalized hypoxemic children not recelving avallable oxygen treatment It Is Important to recognize that referral/
admission rates are dependent on the thresholds for oxygen therapy.

Clinical signs alone are poor predictors of hypoxemia, and using pulse oximetry in resource-poor health facilities to target
oxygen therapy is likely to save costs. The fingertip pulse oximeter was deemed the most usable and secalable in most of
the studies. There is evidence to Indicate that pulse aximetry raay lead Lo Improved health outcomes, with lower mortality
rates [when combined with improved/adequate oxygen administration); pulse oxdmetry may change physiclans’
decisions regarding illness severity, and increase hospital admissions related to previously unrecognized hypoxemia.
Oximetry can reduce resource wasie by indicating when to end weatment, and by decreasing false positives.

; [ tion - Result S
A decision tree was parameterized on a spreadsheet o
o T | estimate  the incremental cost-effectiveness of
fﬂ T implementing pulse oxlmetry + IMCI program over IMCI
; alone. A lifetime study horizon starting from the base year
|9 ’mi of 2019 was considered appropriate to cover all costs and

effects comprehensively, Pneumonia has a predominant
risk within the first 5 years of life, with gradually
declining risk until about 15 years,

In absolute terms, the introducton of pulse-oximetry
devices to IMCI is estimated to result in annual reductions in
preurmonia deaths in India, The deaths averted per year for
P02 within a cohort of 10000 pneumonia cases would be 367
if the sensitivity s 85% and 213 if the sensitivity 1s 70%%.
Owing to the large under-five population (128 million]) India
could significantly reduce the mortality due to childhood
pneumenia by the introduction of PO into the existing IMCL

We found that the ICER i5-117.32 and -18.75 when the
sensitivity of the IMCI+PO Is 85% and 70% respectively. Thls suggests that It is a cost-saving intervention from a socletal
perspective.
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Results of Cost-effectiveness of IMCI + PO as compared to IMCI Alone

Intervention
IMCI (0.55]

IMCI+PO [0.85)

Intervention
| [MCI [0.55)
IMEI+PD (0.7)

Cost (in INR)
3,22,47 526

6017361

601736.1

2,95,03,112

| Cosk (in INR)

3,22,47,526

625127.9

601736.1

| 625127.9

6017361

2,15,52,094

61530417

615304.17

-117.32

| -18.7521

*Nuniber given in brackets in the first column is the sensitivity of each intervention

Budget Impact Analysis - Results Summary
The cost of the roll-out of pulse oximeters for 1.5 lakh health and wellness centres

o Number of health and wellness centres: 150000

= Costof PO: INR 2500

= (Overall costof PO: 150000*2500 = INR 37,50,00,000
But, as on 315 March 2017, there were only 25650 Primary Health Centres (PHCs) functioning in India® If we were to
provide a pulse oximeter to all the PHC's in Indla, the cost of the roll-out of pulse oximeters would be INR 6,41,25,000
(25650%2500). The cost of training frontline health worlkers to use PO is INR 2,63,34,000. The overall cost of the roll-
out of pulse oximeters in PHC's would amount to INR 9,04,59,000. The number of functioning Community Health
Centres (CHCs) in India was 5510 as on 31st March, 2016.7 Each community health centre would require at least 4
Anger-tip pulse oximeters which should Ideally be placed in the casualty, OP and Inpatient ward. The cost ol equippling
all the CHC's with the specified number of pulse oximeters amount to INR 5,51,00,000 (5510%2500%4).

Key Findings

= Pulse oximetry, used in conjunction with clinical guidelines like the IMCI, is beneficial in screening and diagnosis
of pneumonia in the community. It is important to note here that such diagnoses have to be coupled with the
prompt provision of oxygen therapy at the community level institutions, in erder to reap the benefits of a more
early and accurate diagnosis.

= The deaths averted due to childhood preumonia when IMCI+-PO is used instead of IMCI alone is 21 and 36 per
1000 patients when the sensitivity s 70% and B5%. When we take a lifetime horizon this results in a QALY gain
of 1356 and 2339 years respectively.

< The ICER for both sensitivities shows a negative value suggesting that PO, when added to the existing IMCI,
would become a cost-saving Intervention.

= The costing and budget impact analysis showed that the introduction of pulse oximetry along with existing IMCI
will increase the cost per patient per year by INR 0.36 only,

=» The overall cost of the roll-out of pulse oximeters in PHC's in India would amount to INR 9,04.59,000. The cost
of equipping all the CHC's with the specified number of pulse oximeters amount to INR 5,51,00,000, The overall
domestic general government health expenditure per capita for India is US$61.40%, For a three trilllon dollar
economy which spends 1.15% of its GDP on healthcare, the implementation of the IMCI+PO would cost only
0.003% of its annaal badget.

=» The decision tree was able to show that on top of the large reduction in deaths due to pneumonia, the addition
of pulse oximetry to IMCI has the potential to increase the correct treatment of severe cases. Thus, pulse
oximetry appears to be both an effective and cost-effective option for the government to contemplate
implementation of the same in the primary healthcare insttutions.

= Inthe case of IMCI+PO, the value of ICER was less than the GDF per capita in all simulations as part of the
probabilistic sensitivity analysis. The sensitivity analysis also showed that the majority of the values fell into
the right lower quadrant, signifying ICER to be negative with gain in QALYs and less cost incurred in the
intervention scenario.
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Conclusion

The evidence from the systematic review was overwhelmingly In favour of the use of pulse oxlmetry along with the
existing guidelines. The lle.llhs averted due to childhood pnenmonia when IMCI+PO is used instead of IMCI alone
is 21 and 36 per 1000 patients when the sensitivity of pulse oximetry is assumed at 70% and 85% respectively.
W ve tale a lifetime horizon this results in a QALY gain of 1356 and 2339 years respectively. The [CER for hoth

| ¥s a negative value sugeesting that PO, when added to the existing IMCI, would become a cost-

a&vlnp, Intervention. The costing and budget impact analysis showed that the introduction of pulse oximeter along
with existing IMCI will increase the cost per patient per year by INR 0.36 only. The overall cost of roll-out of pulse
oximeters in PHC's wonld amount to INR 9,04,59,000. The cost of equipping all the CHC's with the specified number
of pulse oximeters amountto Ir]F ,51,00,000. The overall domestic general government health expenditure per capita

rillion-de |E]=J onomy which spemds 1.15% of its GDP on healthcare, the

of It annnal budget.
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(BEMPU, ThermoSpot and Fever Watch) for Premature and
Low Birth Weight Neonates in India

SUMMARY

Hypothermia has been defined by World Health
Organization (WHOC) as body temperature below the
oormal range (36.53°C = 37.53°C) and has been sub-
elassified inlo three grades; mild (36.0°C - 36 .5°C).
moderate (32.0°C - 35.9°C}, and zevere (<32.0 C}
hypothermia, Pramature and Low Birth Weight
(LBW) neonates are at & greater risk for hypothermia
becgasze they lack body fat and have poor thermal
regulation system. Often it goes undetegted until it
reaches a severe state where several complications
and can even lead to death. The corrent
standard of care (SoC) for detecting hypothermia
includes measuring the body lemperature of neonates
every zix hours with an axillary thermometer at
neonatal intensive care anit (MICU). Early detection
and centinuons monitoring for hypothermia 1is
desirable Lo prevent progression of hypothermia from
the mild range lv 3 more severe condifion that can
lead to further ¢omplications. This study aimed Lo
asgess  the cost effeciiveness of hypothermia
‘detecting devices such as BEMPU, ThermoSpot and
Fever Watch to monitor the body temperature
continuously and give either a visual or audio- visual

arige

alert when the new-born's body temperature drops, in
NICU setting for premature and low birth weight
neonates in [ndia, This study concluded that neither
of the interventions are cogi-zaving from a societal
perspeciive.

&£

BEMPU HYPOTHERMIA ALERT DEVICE

Recommendation

Conducted by Tdian Institute of Public Health Shillong (ITPHS)
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Based on the ICER walue, the CEA shows that
Bempu and Thermospol are nol cost-effective
devices for detecting hypothermia in premature
and low hirth weight neonates in India.
Copsidering that in praciical rerms these
devices provide continuous moniloring as
opposed (o intermitiently by the standard of
care, we could have accepled the marginally
higher cost if they resulted in an increase in
life years, but this was not the case,

When data becomes available of its use in a
community setting; with the device being worn
by dischargedfat home pre-term babies, then
the CEA could be re-visited with the fresh
data,

It i5 worth remembering that the device will
not be a remedy for societal barriers like
gender based discrimination, neglect of female
new-borns that exist in some parts of the
country not of poor awnrensss of post

detection care of new-borns,

Additionalty, it has been claimed that necnatal
lack of
its

hypothermia iz more doe (o the
knowledge abour hypothermia  and
prevention rather than lack of egquipment.

.

-

FEVER WATCH



Objective: To aszgess the cosr effectiveness of BEMPU
Hypothermia Alert device, ThermoSpol and Fover Watch
against the standard of care {.e. thermometer in early
detection of hypothermia among prematore and low birth
waight neonates in India.

Ratienale: IIypothermia i@ common i anfanta born ot
hospital (prevalence renge, 32% 1o 85%) and &t homeo
1% o 92%),
the highest prevalenge among LBW

(prevalence range, even in fropical

environments with
would confinuous

frequent or

this condition from

newborns, it require
temperaluse monitoring to prevent
SoC

designed for facility level care, which requires health-

progressing, Howsver, is available, it 15 largely

literate caregivers. MNon-invasive newly ntrodoced

hypothermia detecting devices specifically designed for
agwborng, monitor the neonate’s body temperature around
the clock and gives either 2 visual or audio-visual alert

Findings: Cost-cffectivensss  analysis  resulis weie
estimared from societal perspective. Table-1 shows cost

parameters of intervention and standard of care. Resulis of

Table 1: Estimoted incremental cost and effects of interventions vs. standord of care

Standard of care

Cast far treating 100 neonates 1534431
Cost for treating per necnates 15344
Life years gaired 55.530
BERMPL
Cost for weating 100 neanates 1614098
Cost for treating per neonates 18141
Life yerrs gained 5%.53F
Thermapspat
Cost for treating 100 necnates 2103774
Cast far treating par neanates 21038
Life yesrs gained 55.430
Incremental cost in compared to 5o
BERSEU ok
Thermasest 5523
Incrernental lile years gained
BEMPU -0.010
Thermaspat -0.060
liscrernental cost effeckiveness ratio
BEMPU V. S0t -128207

5 Vs -F02660

*Measured the cost in KR
Figure -1 Tornada disgram for OW3SA

Tarago dagram - IER (L)

1ML N7
dimiig v ! prle== L0, 1R P

Rl | iy G301, AFES) R - ]
Erl
T

Ketercares:
17 herpsMfwwrw viagl obalhealth comdproduct/bempo-hypothe rmia-devices

ong way sensitivity analysis are presented in a Tornado

Deagram in Fig. 1. Both infervenfions lia in north-wess
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Conclusion

The analysis carmed oot in this siudy shows that
neither of the interventions are cost saving from a
sacietal perspectve: Based on tha ICER wvalue. this
CEA zhows that Bempu and Thermospot are not cost-
éffective devices for derecting hypothermia in
premature LBW neonates. However, this study was
cartied oot based om veéry limited evidence, a well-
designed primary study that generates good qualily
cvidence, would enable reviziting the CEA eapecially
in communily seitingd, which 1§ pofentially the
seiting where the vse of soch devices is nesded.

2 hiipaiwww.deeegnchrunicle com/gadgets'd 101160 warch-ing-overs-yodr-childs-health feml
31 Lange, K, Bloom, D) B, Jamisen, D. T,, & Hemer, D, 1, (2003 The global burden of neomete] hypothermia:
Systemptic review of n major chollenge for newhern survival, BMC Medicine, pp. 11-24
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Summary

A Health Technology Assessment (HTA)
was conducted to establish the cost-
effectiveness of decentralized diagnostic
program for Hepatitis B Virus (HBV) and
Hepatitis C Virus {HCV) implemented in
Tamil Nadu, with specific focus on a
selected key population at increaszed risk
of HBV and HCV. It was found that
decentralized HBV and HCV diagnosis
followed by early treatment for HEV and
HCV and vaccination for HBY negalives
can save lives and reduce out-of-pocket

_OMMENDATIONS

» Decentralized HEV and HCV diagnosis
at Primary Health ¢
by early treatment in selected key
population in Tamil Nadu isan
appropriate interventien tg reduce
HEV and HCV burden,

Care level followed

Aective screening of setected kiy
population helps in arly
identification of persons with chronic
HEV.or HCV infection and enables
them to receive the Recessary 'care
and CTEaLMENL ta prevent or delay

progression of liver disease,

Considering vaccination for HEY
negatives in selecied key population
in Tamil Nadu is cost-saving and could
reduce Lransmission,

Implementation of this intervention
pose practical challenges Lo policy

makers, where there is currently very
limited access to HBV and HCY
diagnostic and treatment services due
to lack of awareness and other barriers.
Vaceination coverage and iner

access to PHC is essential

Problem Statement

Viral hepartitis is a major public health problem which
accounis for 2.85% of all deaths in India (1). Hepatitis B virus
(HBY) is predominant in India affecting nearly 50 million
people with an average prevalence of 4% (2). Chronic HBY
infection leads to liver disorder and accounts for 10-20% of
cirrhosis and 40-50% hepatocellular carcinoma (HCC) in
India (3) HCV remains a major public health problem in India
with an estimated prevalence of (0.5-1.5%. HCV prevalence
among blood donors and pregnant women was found to be
0.44% and 0.88% (4) India has initiated the National Viral
Hepatitis Control Program (NYHCP) in 2018 to eliminate
viral hepatitiz by 2030. HCV elimination elfoiis in India aims
to reduce new chronic infections by 90% and mortality by
65% in comparizon to 2015 status (5)

Background

The prevalence of HEV was 1.63% and HCV was 0.20% in
Tamil Nadu, Three-fourths of HBV and HCV infected people
were males. Prevalence of HBV and HCV was higher in rural
areas. Systematic review of literature identified that key
population including individuale with sexual risk behaviours,
individuals with §TDs, people living with HIV, blood donors
and men who have sex with men (MSM) have higher
prevalence of HBV and HCV. The pooled estimate of HEV
and HCV prevalence among selected key population was 3%
and 1% respectively. Overall burden of HBV and HCV was
considerably higher in Tamil Nadu. Majority of people with
hepatitis are unaware of their infection due to a lack of
knowledge and availability at point-of-care resting services.
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Delay in the diagnosis of HBV is common due to
asymptomatic nature of the disease and lack of access to
timely screening. At present in India hepatitis diagnoszis is
provided at the tertjary health care facility leve] and for
individuals with abnormal liver functions.

To achieve the HBY & HCV eliminacion
goals, one of the key strategy adopted
it to strengthen the decentralized

diagnostics services for HBV & HCV to

ensure early and accurate diagnosis,

At present, under NVHCP there is a gap in providing cost-

effective diagnostic services at the primary health care Key population with high previlence

level. of HBV & HCV would be highly
benefited through early and accurate

The implementation of decentralized HEV diagnosis strategy diagnosis at point-of-care faeility.

may effectively address the HEV and HCV disease burden in
the state with favorable cost saving for the NVHCP in Tamil
Nadu 8,7 Similarly, individuals test pogitive for HCV among
gelected key population at primary health care level is a cost
saving.

The point-of-care screening stratesy
was economically dominant for HEV &
HCV for selecied kev population is
cost saving to health system,

. alize C & Jiagnositcs
Decentralized HBC & HCV Diagnositcs Decentralised diagnostic strategy

: 2 could avert deaths, gain fifevears and
The new action plan of Government of Tamil Nadu had 4 5 ¥

initiated HBEV and HCV screecning at PHC level will provide a
major opportunity te improve identification and treatment
of persons with chronic hepatitis, and help to achieve the
targets outlined. Active screening and diagnosis of HBV and HCV infectlon among key population at PHC
leve] is the gateway for access to both prevention as well as care and ireatment services.

reduce out-of-pocket expenditure to
PATIENLS

Summary of Evidence

Provision of diagnostic services for selected key population
who will be identified by health care providers at primary
health care level. The sereened key population with or
without symptoms will be diagnosed using a rapid test kirt.
Those who test positive with rapid test will be further
referred to tertiary healih care for gold standard ELISA test.
Individuals test positive for ELISA will progress to HBY
treatment. Individuals who test negative [or rapid test and
ELISA will progress to HBY vaccination. This decentralised
diagnosis followed by carly treatment for HBV and HCV
parients and vaccination for negatives of HEV at primary
3/4th of HBV & HCV infected health care level for selected key population in Tamil Nadu
people were males is cost saving.

Early screening and hepartitis B vaccination will provide an opportunity to link to interventions to
reduce transmizsion and cost to the patients and their family members, HEV infection rates can be
reduced by active screening of key population and increasing HBV vaceination rate and linking
patients with the care cascade.
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Health Technology Assessment in India

Health Technology Assessment of various RT-PCR kits/methods for the

diagnosis of Influenza A/HIN1pdm09 virus in all age group patients in India.

INTRODUCTION

Lovwar respiratory tract viral infections, including those due to influenza, are among the most common infectious dissases In
humans and they are associated with significant morbidity and mortality. Seasonal influenza viruses infect 5-15% of the
human population each year, resulting in -500,000 deaths worldwide. A significant number of severely ill patients infected
with H'Iﬁlpdmﬂﬂ requiring intensive care and mechanical ventilation lor severe viral preumaonia.

Mucleic acid tests are sensitive and specific and provide a rapid diagnosis, making them invaluable for patient and outbreak
management. Real-time polymerase chain reaction (PCR} can be considered as gold standard for detection of influenza viruses
due to its high sensitivity and specificity. Real time RT-PCR developed by WHO is considered as gold standard methed for
influenza A H1IN1pdm02 diagnosis from Nasalfthroat swabs.

Currently in india, suspected patients are screened by clinician and prescribing Oseltamavir drug without waiting for test
report, Government of India recommended testing of sample from suspected patients of category € only. Indiscriminatory use
aof anti influenza anti-viral drug may develop resistance, Limlted labs are testing H1N1pdm09 virus in country and have not
been able to effectively implement at large programs due to lack of adequate infrastructure, trained manpower and limited
resources and high costing of kits.
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Takle 1: Summary table for key findings of the study

METHODOLOGY

Elinleal Effectiveness (Sensitivicy & Speciliclty) Literature Raview
The research methodology was designed using PRISMA-P (Preferred Reporting ltems for Systematic reviews and Meta-analyses Protocols)

statement guldelines including the preparation of a pre-specified protocsl and analysis plan.
Brimary Data Collection
Primary data were collected from in-house reports (NIV data), four {n=4} kits evaluated during the financial year 2018-2018,

Validation and costing Study
From four differsnt companies® influanza diagnosis molecular kits [Tharmo Fisher Scientific (Invitrogan); TRUFCR H1N1 kit (3B8BlackBio

Bhapal): Qiagen artus IATIL/HT LCFRE RT-PCR Kt and Cepheld Xpert® Flu kit] were evalavetd and compared with COC/WHO gold standard kit

KEY FINDINGS

* Literazure Revicw: Diagnostic accuracy of the kit for detection of H1M1 showed huge variation, The sensitivicy of different kics varied from
76% to 100% whereas the specificity of different kits varied from 67% to 100% among the studies included In the review. Even for the same kit,
there was huge variation between different studies both for senslitivity and specificicy.

« Validation Study: Invitrogen kit exhibited the highest sensitivity and specificity for detaction of H1N1 among 4 kits evalvated in valldation
study,

* Costing Study Cephied Kit was most expnsive with cost/test of Rs.4342, whereas TRUPCR was least expensive with cost/test of Rs. 1660,

= Operational Feassibility! Integrated Disease Surveillance Programme {(IDSP) assisied lab netwerk of 12 Laboratories are providing laberatory
support in terms of testing, providing viral transport medium and diagnostic reagents, The laboratory netwerk of ICMR-YRDL (30 labs) has also
bean activated to test for HIN1 cases. All these labs are currantly using real time RT-PLR tost for diagnosis of influenza HIN1 using Invitrogen
kit, The present study reconfirms that Invitrogen kit is most cost effective kit for diagnosis of influenza H1N1 with an incremental cost of 355
Ruftest, Ax the kit uses an open system, it could be used in any real time PCR platfarm. Already being uzed in the system, the staff is trained in
using the kit also. Therefore, there will be no addional burden In terms of procuring new platferms, or training of staff and cost of kits.

* Cost Effectiveness: If only H1N1 detection {not considering H3NZ and Influenza B} Is considered for deciding the cost effectiveness, TRUPCR kit
dominated over Qiagen and Ed-phi-:l kit wicth least cost (1660 Rxltest) and highest accuracy [sensitivity 4%, specificity 100%) amaong these
three kits, and thus Qiagen and Cephled were excluded from cost-effectivensss analysis. While comparing the TRUPCR kit and Invitrogen kit.
later shows higher accuaray with an incremental cost of 355 Rsitest I accuracy of overall kit i= considered including Influenza & and
Influenza B, Cephied kit can detect both subtypes In single reaction including the subtypes also. In addition to detecting both subtypes, the
Cephied kit can provide results in least of the time, The kit is highly automated and thus sasiest to be performad among the four kits, But at
the same time, this kit works in a elosed system model, that means the kit works only In a given platform and anly 1-4 samples can be tested
in one go, depending upen the machine module being used,
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Rapid Health Technology Assessment for incorporating
TrueNat as a diagnostic tool for tuberculosis under
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SUMMARY
India has world’s highest tuberculesis (TB) and multi-

drug resistant tuberculosis (MDR-TB) burden with the
incidence rate of approximately 2.8 million
annually[i]. Due to the poor diagnostics tool at the
health care facilities with low sensitivity and low
linkage-to-care rates, over 25% of patients who prefer
public sector are neither diagnosed nor started on
treatment[ii]. Hence there is an urgent need for an
affordable and high-sensitivity screening or diagnostic
test which could be installed in peripheral health
facilities with minimal infrastructure and

training.

Based on preliminary search of literature and
available evidences, this study aims tc compare
clinical effectiveness of smear microscopy, GeneXpert
and TrueNat with reference to culture as gold
standard. We also analysed the cost-effectiveness
study conducted by Lee et. al.,, 2013. The study also

looked in to operational feasibllity and challenges aof :

Implementing TrueNat under RNTCP,

If used as a point-of-care (POC) test within primary
healthcare facilities, Truenat could increase treatment
nitiation by reducing turnaround time for test results
and decreasing the need for laboratory referrals.

In India, CB NAAT has been used for diagnosis of TB
under RNTCF program. Recently, the Andhra Pradesh
State Government adopted TrueNat for TB dlagnosis
at various health levels like CHCs, PHCs and DMCs. A
total of 225 TrueNat Duo modules have been installed
so far In the state. Out of these, 200 have baen
installed at CHC leve| and 25 at PHC level.
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POLICY RECOMMENDATIONS

» TrueNat is more cost-effective and
feasible option for peripheral
healthcare facllities (due to
portability and requirement of |ess
sophisticated infrastructure),

» GeneXpert s almost equally good
(in terms of sensitivity as well as
cost) and ‘cost-effective as
compared ta other diagnostic
tools like Smear Microscopy and
can be used at District level and
above due to its ease of use and
less chances of error (due to
automation) results.

TrueNat - MolBio Diagnostics

Apart from published literature on
these devices interviews with program
experts were also conducted, These
experts had been working with TrueNat
and had experience of working with CB
NAAT as well. This exercise was done in
order to understand cperational
feasibility of the TrueNat system.

— |



Table 1: Summary table of studies conducted an Truehiat

Study Title Authorfyear

IChMR Study: Operational feasibility and
performance of Truehat MTB RiF assays in
field settings under the Revized National
Tuberculesis Contrel Program

Tripathi el al,
2019

I_!l|1_[|i,. pphl;-‘uf-.c:u.rg diagnosis of tuberculosis
with novel TrueNat assay: Cost-efectiveness Lee et al, 2019
_analysis for India’s public sactor

Evaluation of the Indian Truehat micro RT-PCR
device with GaneXpert for case detection
of pulmonary tuberculosis

Nikam et al,2014

Rapid Diagnosis of Mycobacterium
tuberculosis with
Truehlat MTE: A Near-Care Approach

'Mikam et al, 2013

Place of
study

Indlian

setting

Murmbal

Sample

analysis

Data reported
[Sensitivity/ specificity)
TrueMat: 84 1%
(Sensitivity)

GeneXpert: 81,00
(Sensitivity)

Type of study

Sensitivity/
Specificity

analysis

Cost-
effectiveness -

TrueNat; 99%
Obszervational Grisitrmy)
GeneXpert: 100%
[Sensitivity]

TrueMat: 91.1% & 100%
GeneXpert: 90.58%

& 91.43%

Validation
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Health Technology Assessment of Automated Resuscitation
Device (ARD) for Neonatal Resuscitation at point of delivery in

Indian Healthcare System

Executive Summary

Health Technology Assessment of AR was carmied ot at
Ealam Institute of Health Sciences, Andhra Pradesh,
Megative Incremental Cast Effectiveness Ratio (ICER) value
implies that the ARD is both clinically and cost effective
compared (o the standard of care, Based on the analysis, the
device can be used at a tertiary level healthcare setting
Andhra Pradesh. Howeever, a pilot study in any part of India
iz recommended for a more comprehensive overview of thiz
mtervention. Budget impact modelling for five states in Tndia
with the worst Neonatal mostality rates was also carried out
to find out the impact on the exchaquer of thess states with
gradual switching to ARD device.

Introduction

Perinalal asphyxia, neonatal asphyxia or birth asphyxia is the
medical condition resulting from deprivation of oxygen to a
newborm infant that if lasted long encugh during the birth
process it may lead (o brain damage and multiple organ
dysfunction. Birth asphyxia is 2 serious clinical problem
worldwide and contributes greatly (o neonatal mortality and
marbidity [ 1]. Birth asphyxia is one of the most conimon
causes of admission to NICTU. Approximately 10% of new
born babies fail to initiate effectual breathing al birth: most of
these starts breathing after initial stimulation by the heslth
personnel, about 3-3% need basic resuscitation, but <1%
require advanced resuscitative efforl to achieve efficiant
circulation to the vital crgans [2].

Among four milliop peonatal deaths anoually about ninety-
ninge pereent ocear in low middle income counlres, mostly
due to home based delivery without a skilled attendant where
the neonate is more prone to asphyxia. Another one radllion
children who survive birth asphyxia live with chromic neuro-
developmental morbidity, including cerebral palsy. mental
retardation, and learning disabilities. although there is
significant uncertainty regarding this estimate [3]. In India
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alone, around one million babies die each year before
thev complete their first month of life, contributing to
one-fourth of the global burden [4]. Commeon risk
tactors of birth asphyxia are high! low maternal age,
prolonged membrane rupture, meconium stained {luid,
multiple births, non-attendance for antenatal care, low
birth weight infants, malpresentation, augmentation of
labor with oxylocin, ante partum hemorrhage, severe
eclarpsia and pre-eclampsia, ante partum and
intrapartum anemia) [3].

Birth asphyxia conlinues to be the leading canse of
maorhidities in newborn babies, in spite of many
advances in neonatal care. Systematic review concludes
that mortality and morbidity of Birth asphyxia can be
prevented with appropriate interventions including
sgkilled resuscitation techaique.

State-wise Neo-natal Mortality Rate during 2016 [6]

2016 - | 2006 - | 2016 -
S]'_N" Btute Total | Rural | Urban
[Tndla | Tndia 24 |z |
Andhra
1 Pradesh 13 27 11
2 | Assam 23 24 13
3 | Bihar 2T 8 17
4 . Chhattisgarh 6 27 20
| § | Delhi 12 16 12
3 Gujarat 21 27 13
‘_'f'— ‘Haryana 2 |24 16
Himachal
] S radaks 16 16 15
Janymu and
9 Kashindr 18 149 15
10 Jharkhand 21 23 13
11 | Karnataka 18 22 10
12 | Kerala 6 7 4




Madhya
13 Pradesh a2 35 20
14 Maharashtra 13 17 1o
15| Odisha R E R
16 Punjab 13 13 12
17 Rajasthan 28 31 17
18 Tamil Nadu 12 16 0
19 Telangana 21 25 15
20 Uttar Pradesh 30 | 32 19
21 Uttarakhand | 30 32 24
22 West Bengal 17 | 17 14

A Health Technology Assessment (HTA) of the Automated
Resuscitator Device (Fig.2) vis a vis Self Inflating Bag (Fig.
1} was carried out to find oul the Clinieal wmdd Cost

Effectiveness of the new device as compared to Standard care,

Selfinflating 250

g
s
._Ff”_gf

Figure 1: Self-inflating bag

Figure 2: T-pieece resuscitation device (with
manometer)

Neoriatal Ambu Bag (Bag Vahe Mask)
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Methods

To assess the cost-effectiveness of the device at the Tertiary
level healtheare setting in Andhra Pradesh, a decision analytic
model was constructed to compare the device to standard of
care- Self Inflating bag. The cost of both the interventions
were considered from a societal perspective, and Disability
Adjusted Life Years (DALYs) to measure the economic
burden. Bobustness of the results were checked through
Sensitivity Analysis and Monte-Carlo Sinwlation. Budget
impact moedelling was done for the five states in India having
the warst Neonatal mortality rates.

Why DALY?

« DALY can be thought of as one lost vear of "healthy"
life (WHO).

DALY's for a disease or health condition are caloulated
as the sum of the Years of Life Lost (YLL) due to
prematore morality in the population and the Yeuars Lost
due to Disability (YLD for peaple living with the health
condition or itg consequences. In neonatal reguscitation
patients, premature mortality is the main problem and
disakility due to a number of reasons is also important as
highlighted before. [7)

E(}-5D has been desived from adull scores. For neonates
there is no accepted EQ-51 methodology,

Results

The Incremental Cost Effectiveness ratio (ICER) for the new
device when compared to self-inflating bag was found to be -
1443.16 Pupees per DALY averted. The negative ICER. value
implies that the ARDD is both clinically and cost effective
compaied to the atandard of care (Tig, 3). Monte-Carlo
simulations implied that ARD would be cost-sffective with
95% probahilify at Rs 1250/~ (Fig.4). Based on the
Ineremental Cost Bffectivensss ratio value we obtained. the
ARD device reduces hoth the cost and averts Disability
adjusted life years by the virtue of reducing the mumber of
severe cases caused due to birth asphvxia. Bazed on this
analysis, the device was found to be Cost-Effective and can
beuzed at a tertiary level healthcare setting in Andhra
Pradezh. budgel impact modelling for the five slates in India
with the worst Waonatal mortality rates to find out what
rmpact would it have on the exchequer of theae slates with
gradual switching to ARD device. The Budget impact study
was carried out for Madhya Pradesh, Odisha, Uttar Pradesh



and Rajasthan, It was found that the gradual switch to ARD
from SIB would lead (o net cost saving for all the lop five

adversely affected states in India by neonatsl birth asplyxia.

PEA Simulotioms

Figure 3: Probabilistic Sensitivity Analysis

Cost-Effectivenass Aoceptability Cured
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Figure 4: Cost-Effectiveness Acceptability Curve

ART) was also recommended by the practitioners using it,
in a survey conducted, to find out the operational
challenges, due to the features such as automation and
ability to vary PEEP.

Key Findings

+ [CER for ARD compared to self-inflating bag — 1443.16

Rupees per DALY averied.

o Negative ICER value implied ARD iz both clinically and

cost effective compared to the standard of care,

s ARD would be cost-effective with 95% probability at Rs

1250/-.

& ARD was found to be Cost-Effective and can be used at a

rertiary level healtheare setting in Andhra Pradesh,

* (radual switch to ARD from SIB would leads to net cost
saving strategy for the states haviog high Neonatal
miortality rate.

Conclusion

Birth asphy=ia is cne of the most common causes of
admission to NICU and neonatal morbidity and mortality. It
can be prevenied with appropriate interventions includiog
skilled iesuscitalion technique. Based upon the analvais
ARD could be recommended to be used at a tertiary level
healtheare setting in Andhra Pradesh,

Policy Recommendations

» ARD iz both clinically and cost effective compared to
the standard of care at a tertiary level healtheare setting,

® The new device would be cost-effective with 93%
prabability at Rs. 1250.

# The device can be used at tertiary level healthcare
setling with centralized oxveen supply.

® A pilat study is recommended in other part of India in
order to collect real world data before scaling 1t op for
the state and later for India.
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Summary of findings

» Clinical efficacy, cost-effectivenass and operational challenges were assessad in the implementation of ‘Portable Automated

ABR' neonatal hearing screening devices in health-care facilities of Odisha.

« “Fortable Automated ABR”, designed based on the principle of BERA, developed by the School of International Bio design

(5IB}, Dept. of Biotechnology (DBT) Govt. of India,

* |twasfound to be cost-effective as compared to OAE and can be used as a part of Universal Health Coverage (UHC) of hearing

screening among Infants in out-reach areas.

Background

Hearing impairment is one of the leading contributors to years lived with a
disability, with over 5 percaent of the world's population (360 milllon people)
eurrently living with a disabling Hearing Loss (HL). Congenital hearing impairment
in infants and children has been linked with lifelong deficits in speech and
|language acquisition, poor academic performance, individual and social
maladjustments, and emotional difficulties. Excessive emphasis is placed on the
importance of early detection, reliable dizgnasis, and timely intervention, asitcan
help in developing better skills among the hearing impaired infants equivalent to
their peers.

iyt
wad

LAl ]

Figure 1: Effects of hearing impairment

on child development

Studias indicated a prevalence of 5-6 per 1000 live births in India [1], of neanatal
hearing loss (HL), with highly considerable repercussion on lifelong disability and
Quality of Life (Col). However, this figure only indicates a tip of the iceberg as the
majarity of hearing impairment cases remain undetected [2, 3]

Policy Recommendations

= For Universalizing the hearing

screening services, provisions of
screening services should be
available at nearest facilities such
as sub-divisional hospital, CHCs,
and if possible at PHCs to reduce
both indirect as well as intangible
cost.

Portable Automated ABR can be
recommended in out-reach areas
replacing BOA in RSBIK at SDHs,
CHCs and PHCs for greater
coverage of UNHS.

It Is suggestaed to conduct a small
scale implementation using
existing Infrastructure to identify,
if any, operational challenges of
the implementation as well as
facilities avallable for cochlear
implant for assessing budgetary
implications before a large scale
implementation.
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As per RBSK program, an Otoacoustic Emission (OAE) is used at the facility level, while Behavioural Observation Audiometry
(BOA) is adopted at the community level for hearing screaning. For further confirmation, it is fallowed by Bralnstem Evolked
Audiometry Response (BERA) at referral facilities (4). Community-based screening Is belng carried out using a brief
guestionnaire and behavioural testing by a trained health worker during visit of mobile health team (MHT) under RBSE. Any
infant who did not pass the screening is to be followed up at the district hospital for OAE and automated Auditory Brainstem
Response audiometry (AABR) testing.

Mzior concern asseciated with the present hearing screening program under Rashtriye Bal Swasthya Karyakram (RBSK) was
that it is provided through the District Early Intervention Centres {DEICs) which are available at the DHH level or higher level
of medical care. In India, where non-institutional deliveries are still among the prevalent practices, the vast majority of the
infants are left out from the early detection and intervention for the hearing impairment. Deliveries at CHC, PHCs and
community level are also ameng the few missed cases of hearing screaning and goes withaut any Intervention or traatment,
Other issues in the implementation of the program were identified as a lack of human resources, inadeguate infrastructure,
equipment-related shortcomings, and low pricrity for deafness prevention. These indicated the need for a portable
technology which can detect the hearing impairment through first level of screening with better or similar diagnostic accuracy
at various levels of care and at the same time it should be user-friendly too.

The “Portable Automated ABRY is a non-invasive, safe and simple technology been designed based on the principle of BERA.
The device has been developed by the School of International Bio design (518) start-up Portable Automated ABR Innovation
Labs India Pvt, Ltd by Dept. of Blotechnology (DBT) Govt, of India. The present Health Technology Assessment (HTA) was
aimed to determine the cost-effectiveness of this technology by comparing Portable ABR against OAE as well as BERA, and
examine the potential ethical implication prior to its intreduction into the universal scresning program.

Fipure 2: Portable Automated ABR Neonatal
Hearing Screening Device

Methods

OAE hearing screening test, which is commeonly used under RBSK program, was Esouoe

compared with ‘Portable Automated ABR'. HTA was classified into three broad R

areas: diagnostic validation of “Portable Automated ABR', economic evaluation s Eihgmi.md
and assessment of Quality of Life (Qol) of ‘Portable Automated ABR', and walidntion ¢ .,,,;Ef.!a,,

ethical and social implication of ‘Portable Automated ABR' implementation.

Results

‘Portable Autormated ABR" was found to be cost-effective. The sensitivity results
revealed that the ‘Portable Automated ABR' device had higher sensitivity in
comparison to OAE. The number of false positive cases were far less in 'Portable
Automated ABR as compared to the OAE method, resulting inte lower costs (direct, indirect and intangible), and less stress
and anxlety on the families of new-borns. Study revealed that per unit cost for screening a new-bom using ‘Portable Automated
ABR’' was lower than that of OAE device.

Figure 3: Overview of Health
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The Portable Automated ABR device was found to be less costly and more effective. Cost-Effective Analyses (CEA) indicates
that implementing Portable Automated ABR in the UNHS program will help in reducing the cost for the health system in leng

run but also to significantly reduce the sociatal cost.

PHC= CHCs 50Hs
Portable Fortable Portable
Automated DAE Pfutomated  OAE  Automa OAE Table I: Expected overall budget
ABR ABR ted ABR implication for implementation of
Cost per I Portable Automated ABR at Primary
facility HALAES . BROADR:  FALISR  SILI0D 1ALTS0. X100 Health Centres/ Community Health
Tulfllfanihﬂs 25650 2EeED t624 5528 1108 1108 Centres [CHCs)/fSub-Divisional
in India
Amount in
1876 1635 418 3T B2 74
Crore (INR)
Key Findings

# The Portable Automated ABR device has portability and doesn't requires any
soundproof room,

s The test duration per baby was recorded between 10-15 minutes and it does not
require considerable reliance on high manpower such as audiologist and is user-friendly
in the nature. Hearing screening can be performed by any healthcare staffs, (preferably
a staff nurse) with basic skill based training (3-5 days).

s Per-unit cost for screening a new-born using 'Portable Automated ABR' was lower than
that of DAE device,

» Portable Automated AER can detect 6240 cases and OAE, 9360 cases per annum
- perunit cost of ABR and OAE are INR 97 and INR 67 respactively,

# The UNHS by Portable Automated ABR will cost lesser if we focus on the budgetary
provisions as compared to OAE as it results into
- ICERs -7,17 889 for system implementation.

+ Considering the annual birth rate, the prevalence rate of hearing loss, and the high
diagnostic accuracy of devics,

- Portable Automated ABR imposes lower costs than the OAE device in long run.
- Inabsence of skilled manpower can be easily taught to other staffs.
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A comprehensive HTA of iject Lifeline - A portable ECG
facility at PHCs of Ahmedabad district of Gujarat

Summary

Background: Ahmedabad Zilla
introduced Project Lifeline; 12-lead portable ECG devices
across all Primary Health Centies (PHC) in the disirict for the

Panchayat, Gujarat

sereening of candioe aboormalilies among high-risk - and
symplomatic adulla for providing primary management and
pioper timely refemal. Objective of the study was to assess
the cost-effectiveness of portable ECG for the sereening of
Cardiovascular Disease (CVD) among high-risk -and
symptomatic gdults at Primary Health Centre in Ahmedabad.
Gujarat.

Methods: Cost-effective analysiz was conducted using a
societal perspective. An incremental costing approach was
adapted and cosi-effectiveness analysis was done using
decizion-analytic raodel. We surveyed seventy-three patienis
who were screenad positive for cardiac abnomnality, to
document the type of BCG abnormalities and if they were
diagnosed for CVD, The program cost was obtained From the
inplementers, Transition probabilides were dedved from
primary dala supported by expert opinion for the intervention
arm while systematic seaich of literature was undertalom to
derive transition probabilities for the contzol arm,

Results: Introduction of ECG sereening at PHCs saved 2.90
life years at an incremental cost of 289.97 USD (6,637.47
INR). wielding a cost-effectiveness ratio of 31.07 USD
{2.299.06 TNR} per life-year saved which is below the
willingness t pay threshold. Resulis are sensitive to the
relative risk reduction associated with mon-participation and
the costof initial screening.

Conclusion: Cost-effectivensss apalysis clearly shows (hat
the facility fo screen cardine abnormality at the PHC level is
highly recommended for high-risk adult and symplomatic

CHECSE.
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Policy recommendations

Ar ap additional cost of Rs, 2,299 for saving an additional life
year, the ECG  screening facility at primary health centres for
high risk group is cost-effective and acceptable for replication in
other distrigts and states. Further, (he initia{ive can be linked with
exigting e-Sanjeevani (felemedicing) program which allow rthe

utilization of phvsician available on ¢-Sanjeevani platform,

INTRODUCTION

Cardiovascular diseases (CVI)
requiremient of specific expertize for early diagnosis and referral

progress silemily. There are

of the disease at primary health care level. In Gujarat. primary
health centres (PHCs) are not yet equipped with these facilities.
With an am to screen all the high-risk and symptomatic adults,
the District Health Team at Zilla Panchayat Akmedabad, Gujarst
intoduced 8 12-lead portable ECG machine across 40 PHCs in
the district for the first time in the Stare. Linkage was established
with a medicing specialist for reading ECG thiough a web-hazed
interface for identification and confirmation of Cardiovascular
Discases and piovides primary managemend (with thiombolytic
and anti-platelet like Aspirin) coupled with timely referral,

Figure 1: ECCG Device used in Project Lifeling



The objcctive of the present study was to asscss cost-
effectiveness inlroducing portable ECG facility st PHCs for
the sereening of cardiovascular disease among high nisk and
symiptomatic adolts and estimate budgetary implications for
the scale-up of the ECG facility.

METHODS

Cost-effeetiveness analysis wag done vsing decision-analytic
modelling with a societal perspective on healih cace cosis and
benefits. The targef population for the study weie high-risk
and symptomatic adults which included adulis hawing
diabetes. hypertension, cardio-metabolic syndrome, family
history of cardiac disease or signs and symptoms suggestive
of cardiovascular dizease.
gereening of population with portable ECG machine for enrly

[ntervention scemario  viz.
detection of cardiac abnormalities al PHC, was compared
with no intervention scenarlo routine care scenario, Early
diagnosgis, prompt treaiment of CVD, and life years saved

were the outcome measures,

The itype of ECG abnormalities identified during screening
were categorised into five major disorders based on the
primary data and expert opinion of the practitioners. The five
cardigvascular disorder reported in the high-risk adults
mentioned in the table 1 were considersd for buildimg the
degision tree model Data of 12,105 individuals screened for
CYD} using porsble ECG device dusing 2018-19 wers
assessed. Of this, 208 individuals were screened with
abnormality were selected from the darabase maintained at
Zilta Panchayat, Ahmedabad.

Of the 208 patients screened positive, 73 were high risk
symptomatic adults. Forther follow-op of 73 high sk
symptomatic adulis led to 54 imdividuals who were diagnosed

positivie for CVD.
Table 1: Caregorization of LCG abnormalities
hased on expert opinion
Cardiovascular ECG Abnormalities
Disorders
Arrhythmia = Supraventricular
Arrhyihmia
s Venivicular Amhythmia
Action Sequence = Atrigventricular
Conduction Defeet Conduction Defect
(Block)
=  Bundle Branch Block
Increase m wall *  Airial Hypertrophy
thickness or sizeof | e  Ventrigular
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Hypertrophy
Myocardial Ischermia o

Adriaor Veniticles
Myocardial Ischemaa .

| Others | *  Walvular Issuss

Cost data

Both the program cost i.2. the cost borne by the health system
for implementing ECG program as well as the direct and
indirect medical cost incurred by the patients were taken into
consideration, All costs weee reported in Indian Rupees and
UED &t 74 INR per dollar.

For deriving the cost of treatment. phy=icizns were consulted
far their opinion on the line of treatment. The cost of
inlerventions {as suggested by the experis) were taken from
Pradhan Manmiti Jan Arogya Yojana (PMIAY) Package.[1]
Since the cost for undergoing diagnostic rest was already
mchoded in the PMIAY, we have not added additional
diagnostic cost to avoid over-calculation of the treatment

cost

Clinieal ouieome

Tramsition probabilities wepe desived from primary data
supported by expert opinion for the intervention arm while
systematic search of literatare was undertaken 1o decive
transilion probabilities for the control arm, Three experts
included two promiment Cardiclogists from Gujaral and one
with

substaniive experience in the subject, We used lollowing

community  medicing  expert  from Mabarashizs
indicators for caleulating fransition probabilites:
1. Total number of high-risk and symptomatic adults
underwent ECG screening at PHC
2, MNumber of patiems veferred and underwent
dizgnostic test
Twpe of ECG abmormality
4. Type of trealment

The data on survival rates for each abnormality were derived
on applving hazard ratio [2] to the survival rates reported in
the published literature for each cardiovascular disorder,

The transilion probabilitiss in the contral am were derived
through sveiematic search ol published literature. Indian data
wasused for all the transition probakilities excepr for survival
rare of Action Sequence Conduction Defect which was



obtained in glebal context. In addition to this, due o
unavailability of dizorder specific data on QALY the cosi-
effectiveness analysis was done using Life Years (LYs) saved

a5 an ouicome mmdicator.

For the purpose of egtimating Life Years saved, (he average
age of high-risk adults who underwent the ECG screening
was 34.6 years i.e., average age of cohort in intervention am.
From literaturs we found in usual condition mean average age
is 57.5 years as mentioned in the CREATE registry.[3] The
ECG screening progiammee resulled im people  getting
diagnosed on an averags 2.9 vears in advanoe,

Budget Impact Analysis was performed to estimate the cost
for scaling up of the ECG program at the Distnct. State and
Mational levels at 2020 prices. The Budget Impact Analysis
depicted the allocation of budget for Ist year. 2nd vear, 5th
year and 10th vear,

RESULTS

W surveved seventy-three pationts who sereened positive for
abnormality. o document {he tvpe of ECG abnotmalities s
well ag if their further diagnosis was CVID.

Program cost

The annualized cost incurred by the program implementers
was estimated to be 16.92 lakhs, With this investment, around
12,105 patients wers scréensd. The calculated cost per cases
seresned amounted to (INR)Y 139,85, The time-motion study
was used to estimare shared human resource costs. [t was
found that an approximate time of 12 minutes of staff murses
was used towards the ECG program and its estimated annual
gost was 209,38 USD (15494 .43 TNR ).

Cost-effectiveness Analvsis

The cost of mtervention arm wag 37.07 USD {7,183.64 INR)
with 14 lfe vears saved, while the cost incumced in the
comparator amm (poutine care scenario) was 7.1 USD
(52616 TNR) for 11 life-years saved. The FCG zcreening
intervention in primary care has proved itself to be extremelsy
cost-effective for high risk adult and symptomatic populstion
resulting in saving of around 2896 life-yemrs =t am
iticremental cost of approximately 82.97 USD (665747 INR)
with ICER of 31.07 USD [229%.06 INR) per life-year saved.
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Figure 2: Cost-Effectiveness Plane for High
Risk Adulis
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Figure 2 depicts the Cost-effectivensss plane with ICER
(orange dot) bying in the first quadrant as incremental cost of
89.97 USD is meurred for saving 2.9 incremental life years.
The intervention iz found to be cost-effective as the [CER lies
well below the CE Plane or willingness 1o pay threshold
which is fixed at GIDIP per capita. The intervention i3
conzidered cost-effective. The One-Way Sensitiviry Analysis
indicate that parameters have the largest effect on ICER when
thev are varied individualby,

Budget Impact Analysis (BIA)

While perlorming BIA, the budgel of 1% year incorporated
major capital investment required in the first year of program
scale-up. The budger for 272, 3%, and 104 year depicred the
incwred anewal implementation cost. [n addition, the budget
of 5% year was estimated by faking into account the need for
short refresher training to the health workers,

The state-wide scalé up cost aorozs 1,474 PHC: in 33 districts
of Gujarat for the ECG programme is estimared to be around
MR 1552 millian for the firgt vear while nation-wide scale
up caost was caleulated for 24,029 PHCs agross 720 districts
was INR 2,706 million in the first year. This budget was
caleulated by projecting the snnualized cost of implementing
in Almedabad district,



CONCLUSTON

The ECG screening facility at primary health care level for
high risk group is cost effective and can be replicable in other
districts and states, It can be linked with progeam which allow
the utilization of physician available on e-Sanjeevani
platform.

A standsrdized risk-stratification tool (such as Framingham
risk score ar CBAC) may assist mn ideniifymg high-risk
pupulation and only those identified for high risk should be
gubjected o ECG. screeping, Further, cost data shoold be

validated on larger cobort on prospective manner,
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POLICY BRIEF

Background

The present study involved Health Technology Assessment of
population-based screening for diabetes and hypertension In
India, A systematic review and meta-analysis was undertaken
to assess the diagnostic accuracy of screening tests in
previously undiagnosed population. Primary  data  was
collected using standard bottom-up costing methods, from
Haryana and Tamil Madu states, to assess the cost of screening.
The Matienal Health System Cost Database was used to
determine the cost of diagnostic tests as well as the health
system cost of treatment for dizbetes and hypertension. The
cost of treating complications in tertiary care setting was
obtained from the Cost of Health Services in India {CHSI) study.
Out-of-pocket expenditure for treatment In public and private
sector was assessed by analysing the 71st round of National
Sample Survey data on Health and Morbidity. Primary data was
collected from 954 patients to assess the OOP expenditure in
tertiary hospital and guality of life amang those affected with
diabates, hypertension, co-morbidity, as well as different

complications,

A hybrid decision model comprising of 3 parts was used
to assass the incremental cost per quality adjusted |ifa
year [QALY) gained as a result of screening. The first
part comprised of the decision tree which predicted
the number of individuals who would be detected with
either prediabetes, diabetes, hypertension, and a co-
morbid state. These cases were further classified into
true positives, false negative, true negative and false
negative based on sensitivity and specificity of

screening methods, The second part used a Markoy

model to track the transition of diseased individuals
over annual cycles to identify occurrence of disease-
related complication. The third part comprised of five
separate Markov models for the complications
(retinopathy, nephropathy, foot ulcer, coronary heart
disease, stroke) which predicted the life course in
terms of life years, QALYs and costs. Several alternative
screening scenarlos were considered depending on the

methods used (random blood glucose, fasting blood

Serm - E:;::;R;ﬁ glucose), frequency of screening {annual, every three
— or five or ten or fifteen or twenty years and one-time)
s Wl il Ty B Ciretwraten sl deossin . S : . :
SR :.,,L..-.g‘_“'i."."r. i & ey el and population age group to be screened (30-65 years
Cumzshian
el ot Prackpl Frpeiate Fadns o e m:-_m or 45-65 years),
=Tt
Thawwen o8 [bewmiire fa
A R TR
Figure 1: Process of HTA conducted
Conelnsions

In summary, we report an the current scenario of PBS implementation and explored on the health system challenges and

opportunities in regard to the existing program. Given the escalating dual burden of DM and HTN, and the current
challenges noted in the provisicn of PBS program, there is a need to focus on addressing the same for providing quality
services to patients with effective strengthening of primary health care. However, there is little empirical information

about the benefits of such population based screening within current health care systems in developing countries.,
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Key findings

1. In the sbaence of screening, there are 9267, 28 206. 2982,
3030 and 1239 cases of siroke, myocardial mfarction, end
stage renal digease (ESRD), amputation and blindness due to
diabetes and hypertension per 1 lakh population respectively.
With the implementation of annual population based
screening with random blood glucose test followed by fasting
glucose test {as compared to ne screening), there is reduction
in 23% (n=2123). 13% (n=3753). 27% (n=807). 4085 (1224)
and 35% (0=429) cages of slroke, myocardial infarction, end
stage renal disease (ESRD), amputation and blindness per |
laich population respectively.

2. In the scenario of no screening, for a cohort of | lakh
population, the lifetime treatment cost of complicated cases
corprised of around 96.5% (INR 7794 million) of the total
cost, followed by cost of teealing uncomplicated cases
(3.37%; TNR 271 million). In the case of annval screening,
treatment cost of vncomplicated cases constitutes the major
component (64.5%; INR 10929 million), followed by the cost
of treating complicsted cases (35%; INR 5980 million). The
cost of implementing screening comprized of 0.53%; (INE. 65
million) of the total cost.

3. Implementation of annual population-based screening with
random blood glucose test followed by fasting glucose test {as
‘compared to no screening). lead to gain in 6387 lile years,
19.656 quality sdjusted life years and reduction in 1259
deaths (due to diabetes and hypertension) per one lakh
population respectively.
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ECONOMIC-EVALUATION OF PERCUTANEOUS CORONARY St
INTERVENTION AS COMPARED TO CORONARY ARTERY BYPASS
GRAFTING IN LEFT MAIN CORONARY ARTERY DISEASE

Introduction

Cardiovascular diseases (CVDs) are one of the leading causes of
mortality in India. Among CVDs, coronary artery disease (CAD)
is the major cause of cardiovascular mortality and morbidity
globally. Coronary Artery Disease (CAD) refers to the
pathological narrowing of arteries that supply blood to heart
muscles. Individuals with coronary artery disease have different
phenotypic variations. At present, Coronary Artery Bypass
Graft surgery (CABG) and Percutaneocus Coronary Intervention
(PCI) are commonly available treatment options for Left Main
coronary artery Disease, Although CABG is considered asa
gold standard treatment for left main coranary artery disease
(CAD). PCl has also gained attention in recent years as an
alternative approach for the treatment of these coronary artery
diseases. However, the best approach far the treatment of
stable patients of these complex coronary artery diseases is still
a subject of debate. This study evaluated the economic and
health outcomes of CABG vs PC| for left main coronary artery
disease over the lifetime of a patient in Indian healthcare
settings, This study s a model based estimation of incremental
costs and QALY's gained in CABG group and percutaneous
coronary intervention group in LMCAD patients {figure1,2,3),
We used two separate Markov models to estimate the overall
costs and health outcome for the comparison. Data pertaining
to the costs, clinical effectiveness and Quality of Life was taken
from the secondary literature,
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SUMMARY

Coronary artery disease (CAD) is the major
cause of mortality and morbidity globally,
causing approximately 7 million deaths
annually. Coronary Artery Bypass Graft
surgery (CABG) and Percutaneous Coronary
Irtervention (PCH) are commonly available
treatment options for Left Main coronary
artery Disease. Aim of this Study was to
conduct a full economic evaluation of
Percutaneous Coronary Intervention in
patients with stable Left Major Caronary
Artery Disease as compared to Coronary
Artery Bypass Graft in Indian healthcare
setting. CABG is found more clinically effective
and also ost-effective as compared to PCL

RECOMMENDATIONS

# In cases of Left Main Coronary Artery
Disease, the mainstay treatment should be
centered on Coronary Artery Bypass Graft.

= PCl may be considered as the second line of
treatment in cases requiring
revascularization as per clinical experts’
apinion,
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Figure 2. Markov's Model used for the (a) PCl Scenario and (b} CABG Scenaria
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Results

Table 1:Total cost of PCI versus CABG for one year and

The analysis was done for both scenarios with four different sl L

HORIZON | CABG Pl CABG
time horizons{ 1yr 5vyr,10yr, lifetime). In the first case, when ‘jgj | ‘15“? {"“"e’.l i
estimations were done using a one-year time horizon, these PR GAR mﬂ - 4;;1-4
results are favoring PCl as there are almost the same P w0 "i wwm ms
mortality and significantly lesser cost than CABG and for a Cost A1 2352 253 g 11300
longer period, especially for the twenty years period, results | Cost Srelin. R S
actually change. One year and lifetime horizon results per f;m'*“"‘j M| s S| i
patient are summarized in the tablel. sl I SR £
R RET S e & 13 : & Fl
Table 2: ICER of PCl versus CABG over four different time horizon T Coamm uoE moo ey
ICER at Iv.rear | z5ran5 TEips
134T .
G dmcrumental Cost | Incremental QALYs  ICER When comparing the cests and QALY gained, over the
T e ' ' | first year; the |CER of PCl versus CABG is-5,22,023,
| i ELTT oEL LKL i i p
. Casmr which is primarily due to more upfront cost of CABG as
compared to PC| and comparatively lesser peri-

CotwhbPOL | oo | emtoaiys| s Procedural complications in PCI than CABG. In the five
i ' : years,10 years, and 20 years' time horizon, PCl yields
9360 00aaazs 2mam less health outcomes in terms of QALY lived and has
: theincremental costs as shown in the table. Hence, at
five years, 10 years, and 20 years' CABG dominates as

. Incremental Coxt | Imcomental QALY:  1cER PC1IS N0t 2 cost-effective strategy as compared to

CABRG.
26747 ‘nanzaay 240373
Sensitivity analysis (OWSA) was conducted for life time
e e horizon by varying key parameters by twenty percent of
Cast with PCL TSI ] ¢ 3 ;
T w-f-__-._—_'_.'-wl'-"g':—. Incremasnral Cost | Ineremencal QALY:  ICER their base value; except for mortality of PCland CABG
i : l' E - follow-up, which was varied to the upper and |ower
UALY s nUR FCL il 43435 -o.24z550 A 7867 R P
QALY with CABG 1117 = i afliini? bound of studies included in the meta-analysis (figured).
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Cont CABG T | TUE1T

Koty PCI AfdtE | {3511 '.ﬂ!ﬂ‘ﬂdﬂi‘f!‘ﬂm msu}tsufuurstud}r upfrmt
T e e mmmmmpﬂmwmm is not much
QUL afes CABG 4170 — difference in the clinical outcomes of the these
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ACOO00 300000 J00G00 LODMC £ 100000 300000 D000 SNG00 000D H000K0 700000 Mﬁﬁﬁmﬁm@ﬂ'ﬁm&; harizon;
AT —— CABG is more clinically effective and also cost-
effective as compared to PC). Although, there is
only a marginal difference in the health
mtﬁmsafmﬂﬁmeGImmmmnwm‘
stable LM CAD patients in terms of QALYs
gained, the overall cost of CABG s significantly
S5 @S COmpares tniﬁﬁduef&dﬁ?*ewmtht

figured:One Way Sensitivity Analysis results for lifetime horizon
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Economic Evaluation of Different Treatment Modalities for

Management of Patients with Multivessel Coronary Artery Disease
(MV-CAD)

Background

A Health Technology Assessment was MVD is often associated with a higher burden of comorbidities, left

conducted to establish the cost- ventricular dysfunction, and cardiovascular risk The goal in the

effectiveness of the therapies looking management of MVD is to reduce angina and heart failure symptoms

at MV-CAD be used in the treatment and a patient’s subsequent risk of adverse cardiovascular events

of donble and triple vessel diseases Patients either undergo: Percutaneous Coronary Intervention (PCI)

(DVD and TVD respectively). with Optimal Medical Therapy (OMT), Coronary Artery Bypass Graft

Conservative therapy of OMT should (CABG) surgery with Optimal Medical Therapy (OMT) OR Optimal
Medical Therapy (OMT) alone.

thus be the initial therapy to start
Studies conducted in western

countries and have focused on
eliciting the difference in
clinical outcomes for patients
with left main coronary artery

treating patients, If the patient does
require invasive therapy for one or the Treatment Flow
other reason, CABG should be the

preferred therapy over PCI due to it

being cost-effective as well as cost- disease with or without triple sl o I Theripy
saving over PCI. vessel disease. The existing
data specifically looking at
studies do exist are dated with
z Curvmasy Ariery Fercatunzous
* Tokeep the conservative therapy no conclusive response to e S .. S

which strategy be used in the
treatment of double and triple
vessel diseases (DVD and TVD

regimen of OMT alone as the
mainstay treatment with CABG
being the preferred invasive therapy

) respectively). Figure 1: Treatiment flow followed for patients
for cases showing unfavorable or with MV-CAD
worsening prognosis with OMT In addition to that, very little
alone. literature exists pertaining to the cost-effectiveness of the therapies.

e PCImight be considered but owing This is compounded by the scarcity of studies from the South-East

to ite higher costs attributable to the ~ Asian and specifically Indian subcontinent region for clinical
outcomes of OMT alone versus PCI with OMT and CABG with OMT in
MV-CAD treatment. Hence, the present study was undertaken to
bridge a few of these existing gaps and lay the foundation for future
economic evaluations and health technology assessments.

number of stents to be implanted, it
is not recommended by this study
(as the health gains are not that
prominent as compared to CABG so

as to justify investing in that higher The Research Question in the present study was to find out that what

cost). is the most cost-effective treatment modality available for the
management of patients with multivessel coronary artery disease
(MV-CAD). The aim was to do the full economie evaluation to see
The policy brief Is hased upan the Economic 5 " s :
Evaluation of Different Treatment which treatment modality among Invasive Procedures (i.e.
Modalities for Management of Patients with  nepeyraneous coronary interventions or PCI and coronary artery

Multivessel Coronary Artery Disease [MV- ) . .
CAD) bypass graft or CABG surgery) and Conservative Therapy (i.e. Optimal
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Medical Therapy or OMT) is the better alternative for managing
patients with MV-CAD and within invasive procedures which is the
better alternative among PCI and CABG for the same. -

Major Findings

Among invasive and conservative
- N therapies lor treating MV-CAD,
Findings S
invasive therapy was found to be
cost-ineffective with negative net
health and monetary benefits.

As per the findings, when treating either MV-CAD, the between invasive

and conservative (OMT) therapies, the invasive therapy is highly cost-

ineffective with negative net health and monetary benefits. Regarding the
patients that do undergo invasive therapy, CABG proves to dominate PCI -
with a positive net health benefit along with being cost-effective (Table I).

The results of the subgroup analysis are illustrated below. Overall,

invasive therapy does have a QALY gain over conservative OMT but when
comparing amongst themselves, CABG had a better gain n QALY for

diabetics than non-diabetics (Table I1).

MV-CAD patients that undergo
invasive therapy, CABG proves to
dominate PClwith a positive net
health benefit along with being cost-
effective.

* CABG had a better gain n QALYs for

Table I: Summary of results for MV-CAD patients diabetics than non-dizheties:

BPPI Price of drugs
Category I
ICER NHB NMB In the case of invasive vs
(MV-CAD patienits) ICER:GDP ;
{in INR) {in QALYS) {in INK) conservative therapy, even at a really
frvasive v high willing-to-pay threshold of
Stage 1 ) 12,97 00737 855 0698 -1,05970.17 B .
Conservative almost INR 60,00,000 invasive

CABG vs therapy can only have a 50%

Stage 2 =70,250.59 146 0,906 137464 71 i) d ;
PCy probability of being cost-effective.
ICER = Incremenial Cost-Effectveness Wasn, (DI = Cross Domestic Prodect | per copima per peramp, SMHB = Ned Health

Bemelin, MMB = Net Mometary Benelil QALY = Qualiy Adjisted Lilk Y esr. INE = Indisn Nanonad Ruipoe. BIPl = Bairouu
of Piarma Public Sector Underakings of dis, *CEA Threshold = GO per capis per person of India (INE [ 51,793 89 5

of May 31", 2000 @ pet Workd Rasky

Table IT: Sununary of results for Diabetic MV-CAD patients

In case the patient doeg need to go
for invasive therapy, CABG isthe
dominant therapy to choose from
among the two (i.e. PCI and CABG).

Categary RERE Fyice uf drogs In diabetics, the trends seen were
Dinbetic MV-CAD ICER NHEB L] R i
Fo WER:GDP almeost similar to those seen in the
tients in INK in (QALYS im INR .
" 4 1 ’ e ' ; ' general population.
Tvasive v
| Sitage 1 T.7TAS8.76 £12 =i 170 92, 730.52
{ineierialive
| CABG 13
Stmge 2 |' =34 B50.0H -0,23 1.m 1.53.329. 18
P

Conclusion

lovasive therapy is nota cost-effective stiategy to start treatment of MV-CAD patients. Conservatve therapy of OMT should thus be
the initial therapy to start treating patients. If the patient does require invasive therapy for one or the other reason, CABG should be
the preferred therapy over PCI doe to it being cost-effective as well as cost saving over FCIL. Based on this study, our recommendation
wotld be to keep the congervative therapy regimen of OMT alone as the mainstay treatment with CABG being the preferred invasive
therapy for cases showing unfavourable or worsening prognosis with OMT alone. PCLmight be considered bur owing to its higher
costs attributable to the nomber of stents to be implanted, it is not recommended by this study fas the health gains are not that
prominent as compared to CABG so as to justify investing in that higher cost). In the case of diabetics, our recommendation remains
the same that the mainstay treatment be focussed around OMT alone and the patients be moved to CABG on the discretion of
physician and the patient's responze to OMT therapy.
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Diegartment of Health Research, MoHPW, New Bealhl

|
SUMMARY I

POLICY INTRODUCTION
RECOMMENDATIONS Coronary artery disease (CAD) disease of the blood vessels

supplying to the heart muscle) are mostly involves single vessel and
« OMT would have been the better

option of treatment both clinically
and cost-effectiveness wise

multi-vessel coronary artery disease. Single vessel disease (SV-CAD)
is usually referred to as the presence of at least a 270% stenosis of a
major coronary artery (left antericr descending, left circumfiex, or
« Study recommends that in cases of right coronary arteries) or one of their respective major branches.

5V-CAD, the mainstay treatment be Single vessel disease is often associated with a higher burden of
centered around the use of OMT

comarbidities, left ventricular dysfunction, and cardiovascular risk.
therapy alone.

All patients with CAD first require optimal medical therapy (OMT) Lo
« PCI may be considered as the alleviate symptoms, avert disease progression, prevent Cardio
second line of treatment in cases  vascular events, and decrease mortality. Revascularization is
requiring revascularization as per  ndicated in patients who remain symptomatic despite OMT, for this
clinical experts’ opinion. the patient may either undergo percutaneous coronary intervention
(PCI) and coronary artery bypass graft (CAEG) surgery along with

optimal medical therapy (OMT) or in some cases anly OMT. PCl is generally preferred in patients with
single or low risk two vessel. A Health Technology Assessment was conducted to assess which treatment
maodality between percutaneous coronary interventions (PCl} with optimal medical therapy (OMT) and
OMT alane is the better alternative for managing patients with 5V-CAD, Conceptual framework and

transitions used in the study shown in figure 1 and 2.
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P T Costs Incurred Total Cost of treat rrr:nt]
U . J 1A
_alone Feri-Procedural | Survinal | | |
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Diooidans Gyt { Total Cost of treatment l

Peri- Procedural Survival | [
L W|mm= Hates

J [ Treatment Costs + Additional | |

QALYs Lived 1

Figure 1: Conceptual Framewarl for the processes to be modelled and generated in treatment of patients with SV-CAD with either

PCl + OMT ar OMT alone
RESULTS A ) T ————— sanl I’-NFMI-‘>
. - "--..__.‘_____--"" e 'i‘
The resulis are as summarized inthe | 7 por+ gn T mmeagr e Y
TR DT o R T e RS i I‘F.Slrd.::}_ "
table 1. Separate ICERs and Met Benefit — e - TR
. y RS

values were calculated as per the prices of “ e,

o ) T Alive .:'
drugs In the Jan Aushadhi list. In terms of RS W " ois e —p—
Met Health Benefit (NHB) there Is an e s el
overall loss of health benefits if we spend ; ":— ;___::4 ------- i
in providing treatment with PCl + OMT as _,“ Deah 1\_. C Btk Damcmmm e i

o — s

opposed to simply treating patients with {’_‘_M:S _::,“J-r _______ !
OMT alone. There is also a net monetary o
loss if an investment is made in PCl rather Figure 2 lllustration of the Markov model with the various transitions

. used in this study
than OMT as per our findings. As per the

sensitivity analysis the parameter most likely to influence results was the rate or revascularization in the
PCl arm followed by hospitalization for ACS in OMT and PCl + OMT arms respectively. The next 7
parameters are listed in the diagram in descending order of their tendency to have an effect on the ICER
values( figure3).

Overall, only 48% of the total generated ICER iterations from the PSA fall in the cost-effective range
as per our cost-effectiveness threshold (kept at one time the current GDP per capita per person of India).
Findings of the study found that the use of PCl + OMT is not something that can be recommended easily
over OMT alone therapy, specifically for SV CAD.

Also, seen that even at a high Table 1: Results for the base case scenarios
willing-to-pay (WTP) threshold Result With BPPI Price With Average Market Price
of INR 8,000,000, the use of PC| {per patient) rates of OMT Drugs rutes of OMT Drugs
will have a maximum of 0% Incremental QALY (in vears) 0311 31l
chances of being cost-effective. Incremental Cost (in INR) 66 2866 T5.565.5
To sum up, as per our findings, ICER per QALY (in INR) 2.12.979.69 242.793.09
the ICER is higher than the CEA A thome 2 e
threshold which means that s il sl SLA2N 187

NME (in INR) -19.043.17 -28322.12

using PCl + OMT to treat SV-
Cﬁ,‘[}r as against those treated ICER = Incrementai Cost-Effectveness Ralso, GIDF = Gros Deemestic Product (per capita per pasonl. NHE = Net Health
Beselit, NMR = Nel Monctary Benelit, QALY = Quality Adpusted Life Yem, INE = Indian Natwsal Rupes, RPPT = Burcau
ull Pharma: Public Secom Underiakings of Indis, *CEA Thiebokd = G0 pe capss po poison of lmlis (INK 151,793 0% -
effective strategy in India. of May 31%, 2020 s per Wiarkd Rank)

with OMT alone, Is not a cost-
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Figure

SUMMARY

As eyvident from results of our study, PCl is not a cost-
effective strategy for management of SV-CAD as
compared to OMT. Even in terms of net benefits,
investing in PCl results in a negative net health banefit
far the patient meaning that OMT would have been the
better option of treatment both clinically and

effectiveness wise. Considering that just for a gain of

0.2 QALYs the incremental cost per patient is INR

66292, PCl does not seem to be an effective strategy
for treatment. Thus, this study concluded that in cases
of SV-CAD, the mainstay treatment be centered around

of OMT therapy alone, PC| rnay be considered
as the second line of treatment in cases requiring

revascularization as per clinical experts’ opinion.
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Health Technology Assessment of
Low cost porlable ventilator

HEALTH TECHNOLOGY ASSESSMENT IN INDIA
KALAM INSTITUTE OF HEALTH TECHNOLOGY-VIZAG

T
arpacy

evidence on the
ventilation

ms nesded for acute respiratory
failure and other diseases.
This HTA was an initiative to inform the
policymakers on the same issue and help
the exchequer in allocating resources
optimally and rake informed investment
decislons on scaling up the most
sppropriate respiratory support devices;
As poor choices lead to inappropriate use
or non-use of medical devices and a waste

of resources.

SUMMARY OF FINDINGS

* This new LCPV can be a promising

lifesaving intervention in epidemics like
the currant COVID-19 and other disaster
scenarios.

Taking the willingness to pay threshold as
GDP per capita per month and assuming
non-inferiority in terms of clinical
effectiveness, the new ventilator turns out
to be cost-effective.

\

INTRODUCTION

Acute respiratory failure, and the need for ventilation,
remains one of the most common reasons for admission to
the intensive care unit (ICU). The burden of acute respiratory
failure is high in terms of mortality and morbidity as well as
the cost of its principal treatment of ventilation. A medical
ventilator can be a lifesaving as it is used when a person can't
breathe properly on its own. Ventilators can be of two types
non-invasive ventilator (MIV) and invasive ventilator (IV).
Mechanical ventilation is used to treat 30-40% of patients
admitted to critical care. The growing prevalence of
respiratory diseases and COVID-19 pandemic, low-cost
portable ventilators were introduced in the healthcare
systermn. As we know India has limited number of ICU beds,
and using a low-cost ventilator for patients would reduce the
burden an healthcare system. Utility of ventilators in
homecare, ambulatory and emergency medical services, are
driving the growth of the portable ventilator segment in the
market,

SUMMARY OF RESEARCH

As part of this technical consultation, the current study was
undertaken to assess the clinical and cost effectiveness on
the use of non-invasive ventilation (NIV) in acute respiratory
failure [ARF} and other diseases. Based upon the available
clinical evidence, we constructed a decision analytic tree,
Incremental Cost Effectiveness Ratio per QALY gained was
calculated. A rigorous sensitivity analysis was undertaken to
check the robustness of our analysis.
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_ _ POLICY RECOMMENDATIONS
RESEARCH FINDINGS

Systematic review and meta-analysis on non- invasive This LCFV may be particularly useful in the
ventilator verses mechanical invasive ventilator was performed current situation of COVID-13 pandemic to
to evaluate the clinical effectiveness of the ventilator. The overcome ventilator shortage and

forest plot showed Low-cost portable, ventilator (LCPV) was resource constraints in India.

reducing mortality by 40% when compared to mechanical

invasive ventilation. LCPV can bhe used for the patients

reguiring long term ventilation.

We also performed economic modelling and calculated cost-

saving per Quality Adjusted Life Years (QALYs), assuming non- Ease of accessibility of the device makes it
inferiority, the cost- savings if this ventilator is used for useful in emergency conditions and it can
domiciliary purpose. be used in ambulance also,

This intervention is cost-effective at Rs 4845/- per QALY gainad, Introduction of LEPV in the Indian

while the standard of care is cost- effective at Rs 4855/ per healthcare system appears to be fiscally
QALY gained. The difference in Incremental Cost Effactiveness sustainable,

Fatio between the other non-invasive ventilator and the new

ventilator turns out to be approximately Rs. 14 per QALY gained Future research should be considered as
per patient. The forest plot showed Low-cost portable, data was very limited on which this
ventilator (LCPY) was reducing mortality by 40% when analysis was performed.

compared to mechanical invasive ventilation.

We also performed economic modelling and calculated cost-

saving per Quality Adjusted Life Years {QALYs), assuming non-inferiority, the cost- savings if this ventilator is used
for domiciliary purpose. This intervention is cost-effective at Rs 4845/~ per QALY gained, while the standard of care
is cost-effective at Rs 4859/- per QALY gained. The difference in Incremental Cost Effectiveness Ratio between the
other non- invasive ventilator and the new ventilator turns out to be approximately Rs. 14 per QALY gainad per
patient,
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