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HCV AT A GLANCE
VIRAL HEPATITIS 

Viral Hepatitis is an infection that attacks the liver, damaging and inflaming 
it. Viral Hepatitis is commonly known to have 5 variations - Hepatitis A, B, C, D, 
and E. 

Hepatitis C (HCV) is a blood-borne virus and is mostly transmitted through 
unsafe injections and blood transfusions. The HCV virus can stay alive for days 
in dried blood, even if the blood is invisible to the naked eye.

STAGES OF THE DISEASE

FIGURE 2: STAGES OF THE DISEASE
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OVERVIEW
INDIA

Over the years, India has successfully been battling diseases such as polio, 
AIDS, and malnutrition to eliminate/reduce their prevalence. However, HCV is 
one disease that has been unable to receive the attention it warrants in India 
despite viral hepatitis being responsible for more deaths yearlyi (1.34 million) 
worldwide as compared to tuberculosis (1.2 million), HIV/AIDS (1 million) and 
malaria (719,000).  

Due to lack of adequate data, the government estimates the HCV antibody 
prevalence in India to be anywhere between 0.09%-1.5%ii. The viraemic 
prevalence in India is 0.5%iii and even though this conservative estimate might 
not be on the same scale as some other high burden countries like Mongolia 
(6.4%), Egypt (6.3%), and Georgia (4.2%), it is a major cause of concern because 
of the sheer magnitude of the population of India. Chronic HCV infection is 
said to account for 12%-32% of all cases of Hepatocellular Carcinoma (liver 
cancer) and 12%-20% of liver cirrhosis in India.

This inadequate attention can be attributed to the asymptomatic nature of the 
disease which has led to it often being called the ‘silent killer’ with diseases 
that result in immediate harm being favoured for funds and interventions. 
Additionally, until recently, the prices of HCV drugs were an exorbitant USD 
7000-14000 per year.

HCV IN PUNJAB

FIGURE 3: A HOTSPOT ANALYSIS OF THE ANTI HCV POSITIVITY IN PUNJAB 
BASED ON DATA COLLECTED 

Punjab, one of the 28 states in India, is especially affected by the menace. A 
studyiv, conducted across 10 districts with ~5,600 participants has estimated 
Punjab’s overall HCV antibody (anti-HCV) prevalence at 3.6%, a much higher 
number compared to the Indian average of 1%. This higher positivity is 
generally attributed to the presence of large numbers of injecting drug users 
and unsafe medical injections administered outside the health system in 
Punjab. A 2003 survey had estimated the prevalence of ~10,000 quacks1  in 
Punjab.

1Due to lack of functioning health facilities in the rural areas, India has a high population 
of quacks (unqualified and unregistered medical practitioners) who ‘treat’ their patients 
without proper knowledge and training of medicine. They often practice unsafe injections 
and are a major cause of transmission of diseases.
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Recognizing the need for an intervention, the Government of Punjab launched 
the Mukh Mantri Punjab HCV Relief Fund (MMPHCRF) in 2016 to provide free 
treatment of HCV to all infected residents of Punjab. It was the first state in 
India to launch such a program to combat Hepatitis C. The goal was to treat all 
infected patients, and prevent HCV related deaths, thereby eliminating HCV 
from Punjab by 2030.

As part of the program, the state, along with the Post Graduate Institute of 
Medical Education and Research (PGIMER), Chandigarh defined guidelines 
for the diagnosis, treatment, and monitoring of HCV to standardize treatment 
and train doctors across the state. It was announced that patients were to 
be provided treatment and drugs free of cost. A very comprehensive patient 
management system was designed by CHAI (Clinton Health Access Initiative) 
for the state to ensure complete data was recorded at every step of the 
diagnosis and treatment process. In India, 62.9%v (1.89 billion) of all injections 
administered in India are unsafe, leading to a high risk for transmission of 
blood-borne viral infections. Punjab is the only state in India, which has been 
identified for the implementation of the ‘Injection Safety Implementation 
Project’ of WHO. Accordingly, Re-use Prevention (RUP) syringes are being 
rolled out in all government state facilities of Punjab.

Patients have been initiated 
on treatment in Punjab *69,684

NATIONAL VIRAL HEPATITIS CONTROL PROGRAMME

The National Viral Hepatitis Control Programme was eventually launched in 
India in 2018, with the aim to achieve the elimination of HCV in India by 2030, 
in line with Sustainable Development Goal 3 (SDGs) and the 2016 World Health 
Assembly resolution. The estimated requirement for the budget for various 
components has been estimated at Rs 907vi crore over three years. These have 
been approved under the domestic funds from Government of India, under the 
National Health Mission (NHM). The centre will contribute 60% of these funds 
while the state component is 40%.

FIGURE 4: TARGETS FOR INDIA AS ENVISIONED BY NVHCP

Comprehensive new treatment and operational guidelines were finalized 
and rolled out for the whole country. Under the national program, in addition 
to free drugs, diagnostic and confirmatory viral load was also made free for 
the patients. The patient management system of Punjab was adopted by 
the national program. Staff requirements for state management units, peer 
support, data entry operators, etc. were defined and recruitment for the same 
has been set in motion.

The NVHCP has envisaged a tiered approach of service delivery wherein 
services will be delivered either through Model Treatment Centre (MTCs) or 
Treatment Centres (TCs). The TCs are envisaged to have the capacity to deliver 
Direct-Acting Antiviral (DAAs) drugs treatment in uncomplicated cases. The 
MTCs are to be treatment sites for more specialized diagnosis care required 
by complicated cases (e.g. decompensated cirrhosis, co-infected HCV patients 
having thalassemia/renal impairment/TB, etc.). Hence, the MTC will perform 
all the functions of a TC, will receive in-referrals and also be the centres for 
training, mentoring and conducting operational research under the NVHCP. 

160,000 
Screenings 
Year 1 
100,000 
Initiations

1,170,000 
Screenings 
Year 2 
200,000 
Initiations

4,180,000 
Screenings 
Year 3 
300,000 
Initiations

*69,684 viral load positive patients have been initiated on treatment in Punjab from 2016 to 
2019 as of August 2019
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OVERCOMING THE GAPS

Eventually, the programme wishes to initiate screening at lower levels of care 
in rural areas such as Primary Health Centres (PHCs) and Community Health 
Centres (CHCs)1. 

Considering Punjab has been recognized as the harbinger of change in HCV 
in India, it wouldn’t be wrong to say that the Punjab program has played a 
pivotal role in inspiring certain aspects of the national program. The patient 
management system of Punjab has been picked up by the NVHCP and is being 
rolled out to the whole country. The Mukh Mantri Punjab Hepatitis-C Relief 
Fund (MMPHCRF) has now been replaced with the Punjab State Viral Hepatitis 
Management Unit (SVHMU), under the National Viral Hepatitis Control 
Program umbrella.

SVHMU realizes that without a viable financing plan, Punjab might not be 
able to reach elimination targets by 2030. Hence, SVHMU, with support from 
the World Hepatitis Alliance (WHA) and the Clinton Health Access Initiative 
(CHAI), decided to embark on a project to better define the benefits of scaling 
up HCV services and develop a strategy for mobilizing the necessary resources. 
In partnership with in-country and global stakeholders, the SVHMU aimed to 
have a viable financing strategy in place by October 2019. By undertaking this 
work, the SVHMU hoped to answer three critical questions:

1. What will it cost Punjab to eliminate HCV by 2030?  

2. How will Punjab benefit from eliminating HCV? 

3. How can Punjab mobilize the necessary resources to achieve    
 elimination?

SVHMU decided to answer these questions through 3 major work-streams over 
an 8 month period:

1. Costing an HCV elimination program  

2. Developing an investment case for HCV elimination 

3. Crafting a comprehensive financing strategy 

PROGRAM COSTING

The project kick-off happened on February 7th, 2019 with reputed 
gastroenterologists, health financing experts, and representatives from 
SVHMU, WHA, and CHAI and was finalized by October 2019. This case study 
highlights the SVHMU’s approach, challenges faced and lessons learned from 
the work to serve as a guide to other countries or states who are considering 
similar projects. 

OBJECTIVE

While the NVHCP has already committed to the WHO goal of eliminating HCV 
as a public health threat by 2030, the resources needed to achieve this target in 
India and hence, Punjab are not yet well understood. Before Punjab can work 
towards closing the gaps it has identified, it needs to estimate the cost that will 
be incurred to fund these interventions.   

The SVHMU required a detailed projection of the financing required to scale-
up programming in order to:

 a) compare the cost of eliminating HCV to the costs of maintaining the  
  status quo level of service;

 b) build a financing plan that properly addresses the current gaps. 

SVHMU decided to estimate the cost to eliminate HCV as a public health threat 
in Punjab by 2030, defined as a 90% reduction in new infections and mortality 
from the 2020 baseline.

1 Punjab has 151 CHCs and 432 PHCs catering to a population of ~100000 and ~25000 people 
each respectively
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APPROACH

CHAI and SVHMU decided to follow a bottom-up costing approach (outlined in 
Figure 5 below) to estimate the cost of elimination. This approach was selected 
in order to provide the highest degree of accuracy in the costing while allowing 
flexibility to evaluate the impact of different degrees of coverage on total costs. 
Having activity-level costs also facilitates identifying financing sources for 
different activities.    

This cost modelling exercise for HCV 
had already been conducted by CHAI 

and WHA in Nigeria and hence, an 
initial approach framework was 
already established which could be 
used as a reference. However, there 
were a few costs such as setting up 
new infrastructure in Nigeria which 
were not to be accounted for in the 
Indian model. Hence, the costing 
model was meticulously studied 
to remove costs not applicable to 
the Punjab context while applying 
more costs that were relevant to 
Punjab. 

A major challenge we faced 
was trying to understand the 
percentage of costs that we needed 
to attribute to the HCV program in 

cases where the costs were common with other programs or other states. For 
example, the patient management system built for HCV is shared across states 
and is a cost borne by the national government. Similarly, the cost for the 
surveillance system is borne by the national government and is shared across 
states and several diseases. Here, the question arose of whether we demarcate 
the amount specific to Punjab by the number of states or the burden of the 
disease in each state. This point was discussed, and it was debated whether 
we even needed to account for these costs. It was ultimately decided that we 
consider costs only directly applicable and to be borne for the HCV program in 
Punjab. 

Another challenge we faced was with certain objective areas particularly harm 
reduction, blood safety, infection control etc. since they have traditionally 
come under the purview of India’s National Aids Control Organisation (NACO) 
and would continue to do so. Discussions with the SVHMU revealed that while 
these interventions could be initiated by the SVHMU, the cost for such services 
will not be borne by the viral hepatitis program and funds will be routed 
through other programs. However, initiatives like needle exchange, Opioid 
Substitution Therapy (OST) services etc. are essential to the elimination of 
HCV. SVHMU advised us to trifurcate these costs since these interventions are 
primarily focused on prevention of three diseases in India- HCV, HBV and HIV. 
Hence, one third of the costs for these interventions have been allocated to 
HCV.

STEPS INVOLVED

Developing and refining the costing model involved five major steps: 

 1) Setting targets 

 2) Defining activities

 3) Collecting unit costs 

 4) Planning activities

 5) Constructing cost model 

These steps are iterative processes, running in parallel, with all inputs and 
assumptions reviewed consistently throughout model development. The entire 
process took eight months to complete.

Feb’19 Mar’19 Apr’19 May’19 Jun’19 Jul’19 Aug’19 Sep’19
HCV Programme Costing
Setting targets

Defining activities

Collecting unit costs

Planning activities

Constructing cost model

COST 
BOTTOM-UP COSTING: UNIT COSTS (SALARIES, 

TRAINING, TRANSPORT, MEDIA, TESTS) X TARGETS

ACTIVITIES 
EX: MONITOR INFORMAL SETTINGS  

(TATTOO PARLORS, DENTISTS)

OBJECTIVE AREA 
EX: BLOOD SAFETY

STRATEGIC AREA 
EX: PREVENTION

FIGURE 6: PROGRAM COSTING WORK-PLAN

FIGURE 5: CHAI COSTING FRAMEWORK



14 15

DEVELOPING AN HCV INVESTMENT CASE FOR PUNJAB (INDIA)

Step 1: Setting Targets

In order to determine the scope and scale of activities to be costed over the 
course of an elimination program, stakeholders must first agree on annual 
treatment targets. India’s National Action Plan envisions elimination by 2030 
so patient targets were set to match the goal of 80% of eligible patients 
from 2020 having received treatment by 2030. CHAI developed a draft 
epidemiological model to inform several treatment scale-up scenarios that 
would allow Punjab to reach elimination targets – conservative (elimination 
by 2030), moderate (elimination by 2028) and aggressive (elimination by 
2025). These draft scale-up targets were presented to SVHMU for debate on 
feasibility. SVHMU asserted the need for a status quo scenario which exhibits 
if elimination can be achieved with the current pace of the program in Punjab.  
Further, it was discussed whether we should adopt more ambitious annual 
treatment rates. The state program manager highlighted the lack of strong 
health systems at block levels and how time is needed to decentralize to the 
community level in order to reach moderate or aggressive screening targets. 
It was agreed that moderate scale-up rates from 2020-2030 could be feasible 
once the health workforce has been properly trained and effective screening 
strategies for community levels had been designed and implemented. 
However, while screening can be decentralized, decentralizing treatment and 
meeting treatment targets could be difficult considering limited  
medical specialists.  

Current medical staff in Punjab will not be able to meet treatment target 
demands when the program is scaled to reach elimination by 2030. To meet 
this shortage, we have accounted for contractual medical specialists to 
meet treatment needs during 2022-2027. 

However, while our assumption in the model is that the total population 
would be treated in the public sector, in the real world, a substantial number 
would avail treatment in the private sector. It is estimated that around 
50% of the current HCV patients in Punjab are availing treatment in the 
private sector (this estimate needs validation via a study). Hence, our model 
provides the flexibility to calculate public spend at different percentages of 
private participation. 

ROLE OF THE PRIVATE SECTOR

The target setting was an iterative process and annual treatment rates were re-
evaluated once the final dynamic transmission model was built. Annual scale-
up rates were adjusted for each scenario as the modelling work progressed 
and the effect of patient volumes on costs was better understood.  It was 
agreed to present two scenarios – Status Quo and Elimination. The final annual 
patient figures are shown in Table 1. The status quo scenario does not achieve 
elimination while the Elimination scenario achieves elimination by 2030. 

Scenario 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Total
Status quo 21k 21k 21k 21k 21k 21k 21k 21k 21k 21k 21k 232k
Elimination 33k 56k 94k 111k 112k 110k 94k 81k 55k 25k 9k 785k

TABLE 1: FINAL ANNUAL ELIMINATION TREATMENT TARGETS
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Step 2: Defining Activities

Breaking down the targets into the list of programmatic activities required to 
reach targets is the next step. This step in the process is highly consultative, 
requiring input from different actors with expertise who can advise on the 
right list of activities and implementation strategies. To reach a consensus 
on the list of activities to include, CHAI proposed an initial list of high-level 
strategic and objective areas for SVHMU to consider depending on the 
activities identified under the Nigeria costing exercise, recommendations in 
the national guidelines and the current Punjab model. The result is a robust 
and exhaustive list of all activities we believe that need to be undertaken in 
Punjab for the complete elimination of the disease (Figure 7).

A major advantage was that the National Operational Guidelines were very 
comprehensive in defining the number and type of human resources needed 
in the twenty-five TCs and one MTC in Punjab, as per the NVHCP model. The 
budgets were also well defined for each resource. 

Another activity often cited by hepatologists and gastroenterologists that 
was costed for is how patients that have been identified as Anti-HCV positive 
at blood banks are lost due to the lack of a robust mechanism to connect 
such patients to a treatment center. Punjab blood banks identify an Anti-HCV 
positivity of 1.35% (~2400 positive patients)vii yearly in blood donations.   

SVHMU agreed that the proposed list of strategic and objective areas was 
comprehensive. With well-defined strategic and objective area scope in 
place, CHAI developed a full list of supporting activities and targets. To assist 
CHAI in preparing an exhaustive list of activities, WHA connected us to two 
of their member organizations in India- Liver Foundation, West Bengal and 
United Way, Mumbai. These organisations are working towards HBV and 
HCV awareness and cessation in their regions. They had grass-root expertise 
to share and intricacies of problems that can only be identified once actual 
work is started. United Way conducts training for informal workers such as 
barbers to make them aware of the need for using clean, sterilized equipment. 
Liver Foundation also conducts similar training for quacks, who have a large 
presence in West Bengal. Both organisations emphasised on the importance 
of frequent refresher visits and trainings to reiterate the awareness campaigns 
which had resulted in significantly increased adherence to safety precautions 
in informal workers. 

Step 3: Collecting Unit Costs

Once a full activity list was in 
place, CHAI and SVHMU assigned 
each activity with a unit cost. 
Developing a unit cost for each 
activity was a time-intensive 
exercise due to the breadth of 
program scope but to ensure 
as accurate costing as possible, 
multiple sources were identified. 
Wherever possible, costs were 
leveraged from other costing 
studies. Primary research and 
interviews were conducted with 
various stakeholders to ascertain 
certain costs. Punjab State Aids 
Control Society (PSACS) provided 
us with the costs related to harm 
reduction and infection control. 
Comprehensive budgets and 
expenditure data that is released 
by the government every year 

turned out to be a vast repository of costing information for us. 

FIGURE 7: STRATEGIC AND OBJECTIVE AREAS INCLUDED IN COSTING

Strategic Areas Objective Areas Activity List

List of all 
programmatic 
activities to be 

costed

Test and Treat

Prevention

 
Drive the Response

Case Finding 
Laboratory  

Care & Treatment

Infection Control 
Blood Safety 

Harm Reduction 
Communication

Planning 
Surveillance 

M&E

Instead of investing resources to buy 
platforms for viral load testing and 
SVR, Punjab decided to leverage the 
private sector. It entered into a public 
private partnership with a private 
diagnostic player for sample collection, 
transportation and testing. The state has 
negotiated the cost of the two tests per 
patient to be an economical ~$12. Not 
only has this approach saved significant 
capital investment and human resource 
costs, it has also saved potentially high 
transportation costs that can occur with 
limited platforms but testing happening 
at locations throughout the state. 

PUNJAB’S APPROACH TO VIRAL 
LOAD TESTING
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Some costs were derived from data already with the SVHMU. Punjab conducts 
screening across HRGs such as PLHIV and IDUs. Screening in prisons in the 
state has also been started recently. The state has been conducting trainings 
for the human resource required to undertake screenings in these ART 
centres, TI centres and prisons. SVHMU shared the number and type of human 
resources required at each centre along with the cost of training each resource. 
This data was also used to determine cost of training resources of other centres 
such as CHCs, PHCs. etc. 

Similar to the Nigeria work, without the time or resources to conduct individual 
studies on the contribution of HCV scale-up to operating and overhead 
costs (such as building maintenance, utilities, and management staff), it was 
decided to not factor in these costs.

Once CHAI completed the preliminary list of activities and their unit cost, 
relevant stakeholders were contacted to complete any missing activities or 
information.   

Step 4: Planning Activities

In addition to assigning a cost to each activity, assumptions must be made 
on the timing, frequency, and scale of each activity. Similar to cost collection 
efforts, CHAI planned to leverage previously published planning and costing 
exercises to determine the appropriate frequency and scale of activities. 
SVHMU and other organisations with expertise in different areas were 
consulted. 

Currently, there is not much Information Education Communication/
Behavioural Communication Change (IEC/BCC) with regards to HCV 
happening in Punjab. The mass population has very low levels of awareness. 
Such low levels of knowledge have resulted in increased misconceptions 
and stigmas attached to the disease. Knowledge levels with respect to the 
government’s initiative for free treatment are also very low resulting in a low 
number of patients presenting themselves for screening and availing the 
benefits. Costs for IEC/BCC activities and their frequency were picked up from 
awareness campaigns being run for other diseases in the state. 

Punjab’s past 3 years of experience in HCV was thoroughly utilised to forecast 
future activities. For example, in the past 3 years, on average, 2 studies 
were conducted by the state- one large and one small to identify areas of 
improvement in the program. One such study, currently under process, has 
been designed with the primary objective being understanding the key 
reasons for early treatment cessation among patients (~15% of patients drop 
out) who have initiated treatment on DAAs for HCV in Punjab under MMPHCRF 
and SVHMU but not completed the same. Such studies are essential in 
designing interventions and developing policy recommendations and can be 
used across the country for reference.     

It was agreed that activity planning should only factor in the incremental costs 
of scaling-up HCV services. For example, the procurement of lab equipment 
used for HCV implementation but financed by another program will not be 
included in the costing. In this case, the budget will only account for per test 
run on shared equipment.  

National guidelines stated that existing human resources can be leveraged 
for diagnosing and treating HCV to a certain degree, but additional capacity 
will be required and must be accounted for in the budget. Consequently, data 
entry operators, peer support, etc. have been recruited for the same. They also 

Data Type Potential Sources Collection Methods

Start-up costs 
‒ Project/ program planning (M&E 
framework, prevalence studies) 
‒ Hiring of staff (salary grades and salary 
involved at various levels)  
‒ Training and capacity building 
(development of training materials, job 
aids, SOPs) 
‒ IEC

‒ Project expense 
reports/ receipts 
‒ Recent costing 
from other disease 
programs 
‒ SVHMU and other 
sister organizations

‒ Review of budgets 
and expense reports 
‒ Review of recent 
costing exercises 
performed in-
country 
‒ Interviews with 
stakeholders

Recurring Costs 
‒ Hardware 
‒ Training and mentorship 
‒ Prevention activities (testing blood 
supply, OST, needle exchange, outreach) 
‒ Drug commodities  
‒ M&E/surveillance/planning 
‒ IEC

‒ Project expense 
reports/ receipts 
‒ Costing from 
other disease areas 
‒ CHAI forecasts 
‒ SVHMU resources

‒ Review of budgets 
and expense reports 
‒ Interviews with 
stakeholders

TABLE 2: ILLUSTRATIVE LIST OF COST DATA REQUIREMENTS, SOURCES AND 
COLLECTION METHODS
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emphasized that significant resources may be required at the community 
level in the later years of the program. As treatment and prevention efforts 
increase, overall prevalence will begin to decline, making it more challenging 
to find asymptomatic patients. A major part of the infected population is in 
the rural areas and this substantial population does not have easy access to 
the treatment centres which are at a considerable distance to their place of 
residence. To reach this population screening must be extended to such village 
and block level centres. Given this, personnel i.e. at CHCs and PHCs will be 
needed to reach elimination. 

Step 5: Constructing Cost Model 

All the outputs from Steps 1 through 4 were inputted into an excel model. 
Outputs of the model were organized in several different ways, including by 
strategic area, objective area and cost category.  

#Units Total cost

Activity Area Activity Cost category Unit Unit cost
Care & 
treatment

Train ART 
Centre Medical 
Officer

Training per ART Centre 
Medical Officer

₹ 1,667 15 ₹ 25,001

Case finding Ex: Works 
Procurement 
of Screening 
Tests

Commodities per screening 
test

₹ 15 454,854 ₹ 6,474,089

Monitoring & 
Evaluation

Annual Super-
visory Visits

Meetings per health facility 
running MS

₹ 1,430 26 ₹ 37,180

Additionally, the budget included the status quo and elimination versions 
based on treatment scale-up rates and activities. Additional analysis of 
the forecasted cost of drug and diagnostic commodities was factored into 
each scale-up scenario.  The overall cost of an elimination program is highly 
sensitive to commodity cost assumptions as they are a major driver of case 
finding, testing and treatment objective area budgets. Moreover, the status 
quo only factors in the interventions being practised in Punjab right now. 
The elimination scenario factors in all the interventions needed for complete 
elimination that are missing in Punjab at the moment- extensive IEC/BCC, 
rolling out screening to PHCs and CHCs, training of informal workers, etc.

The final outputs of the cost model are outlined in Table 3 below. 

Once finalized, the cost outputs for both scenarios were input into the 
investment case cost-effectiveness model.

Strategic Area Objective Area Status Quo Elimination
Test & Treat Care & Treatment $17M (₹ 122 Cr) $44M (₹ 317 Cr)

Case Finding $553K (₹ 4 Cr) $4M (₹ 29 Cr)
Diagnosis $2M (₹ 17 Cr) $7.5M (₹ 53 Cr)

Prevention Blood Safety $12M (₹ 86 Cr) $12M (₹ 86 Cr)
Harm Reduction $13M (₹ 94 Cr) $13M (₹ 94 Cr)
Infection Control $367K (₹ 3 Cr) $526K (₹ 4 Cr)

Drive the 
Response

IEC/BCC $4K (₹ 3 L) $1.3M (₹ 9 Cr)
M&E $37K (₹ 26 L) $37K (₹ 26 L)
Planning & 
Admin.

$729K (₹ 5 Cr) $782K (₹ 6 Cr)

Operational 
Research

$491K (₹ 3 Cr) $491K (₹ 3 Cr)

Grand Total (2020 - 2030) $47 M (₹ 334 Cr) $84M (₹ 601 Cr)

TABLE 3: PROGRAM COSTING BY ELIMINATION SCENARIO 

FIGURE 8: EXAMPLE OF COSTING MODEL STRUCTURE

(continued on next page)
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LESSONS LEARNED (CONTINUED)
4. Costs are constantly evolving, and it is very important to revisit 

the same at the time of finalization of the model. Also, it is a 
best practice to not rely on a single source to provide the costs. 
Costs should be collated and compared from multiple sources, 
whenever feasible.

5. The decision to evaluate only HCV may be politically sensitive 
depending on the relative burden of the two diseases in a 
country. If only HCV can be done due to limited resources, 
messaging should be clear that HCV is not being prioritized 
over HBV but that limited project resources and the lack of 
a cure makes the inclusion of HBV in an investment case 
challenging.

6. Costing should be conducted in partnership with government 
partners. SVHMU input was key to understanding how costs 
for HCV-related activities might be shared across other 
government programs (and shouldn’t be “double-counted” by 
an HCV costing exercise).

LESSONS LEARNED 
Several key takeaways emerged from the program 
costing process:

1.  Having individual discussions with the various stakeholders 
can be time-consuming and not as efficient as having a TWG 
of the various stakeholders and organizing discussions. Going 
through the right channels to gather the right stakeholders 
together rather than having individual interviews can be a 
better approach to cost collection.

2. Prioritizing the development of the epidemiological model 
early in the project facilitated the target setting. Without the 
ability to build and vet draft scale-up targets, activity costing 
would have been delayed and required a significant effort to 
solicit feedback from stakeholders on an individual basis.

3. Utilizing previous budget estimates or partner expenditure 
data was an efficient approach in India where such information 
is to mandatorily be made public but in other countries, this 
approach might be politically sensitive and may take several 
months to complete. 
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INVESTMENT CASE
OBJECTIVE

In Punjab, the running of an extremely successful HCV program has yet to 
translate into sufficient financial resources for the program by the national and 
state governments. This can be partially attributed to a poor understanding of 
the clinical and economic benefits of HCV elimination by potential decision-
makers and funding organisations. 

More investment by the government to eliminate HCV in Punjab will not only 
translate into reducing mortality by HCV but also save financial resources for 
the government. Further, a successful elimination campaign in Punjab can 
help India leverage Punjab’s reputation to become a leader in HCV elimination 
and set standards for the rest of the world to follow.

The structure of the investment case was designed to estimate the clinical, 
societal and financial benefits of pursuing the elimination of HCV for the 
purposes of mobilizing resources for the program.

APPROACH

In order to make the investment case, CHAI decided it required a cost-
effectiveness analysis to both demonstrate the reduction in morbidity/
mortality on the HCV population and the potential cost savings generated 
from eliminating HCV. Ultimately, the model weighs the economic viability of 
the status quo against the costs/benefits of the HCV elimination scenario. 

STEPS INVOLVED

Building an investment case involves three major steps: 

1) Dynamic epidemiological modeling; 

2) Cirrhosis & end-stage liver disease costing; 

3) Cost-effectiveness analysis.  

This approach is aligned with best practices in cost-effectiveness analysis for 
HCV and will provide SVHMU with a transparent output to share with potential 
funders.  

Feb’19 Mar’19 Apr’19 May’19 Jun’19 Jul’19 Aug’19 Sep’19
Develop investment 
case
Dynamic 
Epidemiologic 
Modeling
Cirrhosis &  
ESDL Management

Cost-
Effectiveness 
Analysis

FIGURE 10: INVESTMENT CASE WORK-PLAN

FIGURE 9: INVESTMENT CASE  
ANALYSIS FRAMEWORK

Cost to 
manage 
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Population

Cost to 
eliiminate 
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Cost Savings?
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STEP 1: DYNAMIC EPIDEMIOLOGICAL MODELLING

The backbone of a strong investment case is an epidemiological model, 
tailored to the local context, which models disease incidence, fibrosis 
progression, and clinical outcomes over time based on the rate of treatment 
scale-up.  The key parameters for the model are described in Table 4.

Parameters Local Data Available? Sources Used
Baseline viraemic burden 
by fibrosis stage

Yes Punjab prevalence study; 
Punjab program M&E data

Incidence rate No Breban et al. 2014viii

Disease progression rates No Martin et al. 2013ix ; Micallef 
et al. 2003x; Mondelli et al. 
2005xi; Wiese et al. 2014xii

Liver disease-related 
mortality rates

No Townsend et al. 2012xiii

A key limitation of modelling the Punjab disease burden is the lack of local 
data inputs to drive the analysis. The burden of hepatitis C virus infection in 
Punjab, India: A population-based serosurvey (Sood et al, 2015) concludes the 
Anti HCV positivity rate in Punjab to be 3.6%. This limitation was discussed with 
the SVHMU and received push-back from stakeholders who expressed concern 
with utilizing a model that heavily relies on data from outside Punjab. Clinical 
members mentioned that most LMICs face a similar paucity of local data and 
suggested that the impact of non-Punjab inputs should be investigated with 
sensitivity analysis. A consensus was reached to utilize published data from 
other countries to fill modeling gaps and include sensitivity analysis. 

The model follows the two treatment scale-up scenarios agreed upon with the 
SVHMU and was modified at several stages in the process. 

TABLE 4: EPIDEMIOLOGICAL MODEL PARAMETERS 

FIGURE 11: STATUS QUO SCENARIO FROM EPIDEMIOLOGICAL MODEL

Year
HCV-infected compartments Model outputs

l.acute l.chronic l.cirrhotic l.hcc l.dc l.all births cum. 
bitrths

nat. 
deaths

cum. nat. 
deaths

cum. esld.
deaths

2020 7,721 6,39,516 1,05,181 3,411 3,954 7,59,781 9,965 4,86,055 4,202 2,04,948 2,003

2021 8,318 6,30,215 95,750 4,802 6,480 7,45,564 10,061 9,86,750 4,241 4,16,030 6,745

2022 8,220 6,21,092 87,307 5,197 7,956 7,29,774 10,157 14,92,230 4,281 6,29,092 12,737

2023 8,051 6,11,614 79,749 5,139 8,718 7,13,270 10,253 20,02,526 4,321 8,44,148 19,195

2024 7,872 6,01,736 72,978 4,886 9,000 6,96,472 10,351 25,17,677 4,361 10,61,218 25,701

2025 7,689 5,91,467 66,910 4,562 8,968 6,79,595 10,449 30,37,729 4,402 12,80,323 32,036

2026 7,506 5,80,820 61,466 4,225 8,735 6,62,752 10,549 35,62,730 4,444 15,01,487 38,089

2027 7,323 5,69,813 56,577 3,900 8,380 6,45,994 10,649 40,92,732 4,485 17,24,732 43,807

2028 7,141 5,58,462 52,181 3,597 7,959 6,29,340 10,751 46,27,785 4,528 19,50,082 49,171

2029 6,960 5,46,782 48,224 3,319 7,506 6,12,791 10,854 51,67,944 4,571 21,77,562 54,184

2030 6,779 5,34,789 44,654 3,066 7,046 5,96,335 10,957 57,13,262 4,614 24,07,195 58,857

STEP 2: CIRRHOSIS & ESLD MANAGEMENT COSTING

Evaluating the cost-effectiveness of HCV elimination requires an in-depth 
understanding of the current (status quo) costs of HCV to the health system. 
This costing provides insight into costs that the health system will face if 
chronic HCV patients lack access to treatment and continue to develop 
expensive complications requiring specialized care to manage. 

In order to estimate the costs associated with the status quo scenario, SVHMU 
and CHAI surveyed Punjab gastroenterologists and hepatologists at PGIMER, 
Chandigarh to collect cost and frequency data on the services, procedures, 
visits, tests and non-DAA drugs provided annually across cirrhotic and end-
stage liver disease populations: compensated cirrhotics, decompensated 
cirrhotics and hepatocellular carcinoma patients. To streamline data collection 
efforts, a CHAI-developed costing template was distributed to the head of the 
Society for Gastroenterology and Hepatology in Punjab (PGIMER), who was 
very helpful in providing his and his team’s expert comments. (See Appendix 
1 for the questionnaire). PGIMER was the ideal partner for this exercise due to 
their experience and expertise in managing these patient populations in their 
clinics across Punjab. The data was presented to the clinical advisor to CHAI 
and his inputs were incorporated. 
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In India, the cost of tests and procedures is highly subsidized and hence the 
cost of these services could not be taken as the actual cost the government. 
CHAI approached SVHMU for assistance in calculation of the cost of these 
services. SVHMU procured information from Punjab Health Systems 
Corporation (PHSC) to calculate the actual cost of various tests and procedures 
to the government. PHSC provided us with the percentage subsidy provided 
to patients and that multiplier was used by CHAI to estimate the average 
cost of different procedures as well as the current service coverage rate for 
cirrhosis and HCC management. This information was integrated into the cost-
effectiveness model.  

STEP 3: COST-EFFECTIVENESS ANALYSIS 

The cirrhosis/ESLD, program costing, and epidemiological models were 
combined to assess the cost-effectiveness of the treatment scale-up scenario 
compared to the status quo scenario. The disease-burden outcomes of the 
analysis include the total number of HCV infections, cirrhotic liver patients, 
and end-stage liver disease patients with either hepatocellular carcinoma or 
decompensated cirrhosis. The cost outcomes include the total cost of disease 
management for HCV infected patients, for end-stage liver disease patients, 
and for patients receiving treatment under each scenario. The key outputs of 
both scenarios of the model include:

• Disease management costs;

• Elimination program costs;

• QALYs saved;

• Cost-effectiveness ratio.

Table 5 below demonstrates the cost-effectiveness of the elimination 
scenario compared to the status quo.

Cost Inputs Status Quo Elimination
Disease Management Costs $445M (₹ 3176 Cr) $220M (₹ 1570 Cr)
Elimination Costs $47M (₹ 334 Cr) $84M (₹ 601 Cr)
Total Costs $492M (₹ 3510 Cr) $304M (₹ 2171 Cr)
Cost-effectiveness results1 Status Quo Elimination
C/E 76
Average CER $ (492)
ACER Interpretation Cost-saving

The outputs of the cost-effectiveness model form the basis of the argument 
for HCV elimination financing. Equipped with a strong cost-effectiveness 
argument, CHAI and SVHMU can begin to interface with the national 
government on financing for HCV scale-up in Punjab. 

LESSONS LEARNED

TABLE 5: FINAL OUTPUTS OF C/E ANALYSIS

1 The outcomes (or E for effectiveness) in these results was measured in quality-adjusted life-years.

Figure 12 below demonstrates the clinical benefits of the elimination scenario 
compared to the status quo.
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LESSONS LEARNED
Several key takeaways have emerged from the 
investment case development process thus far:

1.  Soliciting input from partners in the early stage of the project 
is helpful to ensure that the investment case methodology 
is sound and outputs of the work will be applicable to the 
Punjab financing context. For this project, the methodology 
was discussed on the project kick-off call with Dr. Gagandeep 
Singh Grover (SVHMU), Dr. R. K. Dhiman (PGIMER) and Dr. 
Shankar Prinja (PGIMER) for input.

2. Finding a strong collaborator to collect cirrhosis/ESLD 
management cost data has been vital to the development of 
a strong investment case. Working with a partner like PGIMER 
has helped CHAI and SVHMU avoid conducting a time-
consuming and expensive cirrhosis/ESLD costing exercise.

3.  Prioritizing the development of the epidemiological model 
early on in the project was essential to facilitating both the 
investment case and program costing processes.

4.  Although local inputs are ideal, an investment case can still be 
built using some external assumptions.  

The 
estimated 
prevalence 
of HCV in 

Punjab 
state is 

currently 
3.6%  

(2.6% higher 
than the 
national 
average)
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FINANCIAL STRATEGY
OBJECTIVE

Punjab’s priority health interventions face strong competition for a limited pool 
of resources. A strong clinical and cost-savings argument for HCV elimination 
is required to begin making the case for financial resources to be allocated to 
elimination programming. A well-coordinated financing strategy will be key to 
driving successful fundraising efforts within India and with external partners. 

APPROACH

CHAI and SVHMU tried to understand the landscape for HCV soliciting input 
from a wide range of individuals with experience in health and development 
financing in India. The general consensus was that unlike HIV/TB/Malaria, HCV 
lacks the necessary domestic and international interest and hence, resources 
to finance commodities and programming for elimination. This is changing 
slowly and viral hepatitis is gaining due recognition as a disease. However, until 
the global resources for the disease increase, the primary source of funding 
must be the government. 

APPROACH POTENTIAL FINANCING MECHANISM
Traditional Financing Models • National & State budget lines

• Public health insurance programs
• Development bank loans
• Donor funding
• Academic grants

Innovative Domestic Sources • Application for recoverable grants (buy-downs)
• Revolving drug funds
• Earmarked taxes/levies
• Remittances and diaspora bonds

Private Sector Funding • Private sector health insurance
• Conditional funding (Development impact bonds, 

social impact bonds)
• Microfinance or micro-insurance programs
• Bank or Employer-facilitated loans
• CSR funding

TABLE 6: OTHER EXAMPLES OF POTENTIAL FINANCING MECHANISMS

HEALTHCARE LANDSCAPE

India is a mix of all healthcare systems in the world- public, private and citizen 
expenditure. However, the predominant model in India remains the out of 
pocket expenditure model. It is estimated than an overwhelming 70%xiv of 
India’s medical expenses are met by out of pocket expenditure. Further, it is 
even estimated these expenses caused 52.5 million of the Indian population to 
be pushed into poverty in the year 2011.

The combined total spend by the centre and states on public health in India 
was a paltry 1.4% of the GDP in 2016-17. This is not at par with the world average 
of 6%. If we include the private sector, the total health expenditure as a 
percentage of GDP becomes 3.9%. The National Health Policy, 2017 proposes to 
increase the public sector expenditure to 2.5% of GDP by 2025. Out of the total 
expenditure, effectively only about one-third (30%) is contributed by the public 
sector. This contribution is low compared to other developing and developed 
countries. Examples include Brazil (46%), China (56%), Indonesia (39%), USA 
(48%), and UK (83%). 

Punjab’s success over the years and its treatment figures have helped attract 
significant funding from donor organisations in a relatively small donor 
landscape. A successful elimination program in Punjab can help India leverage 
this reputation to attract more funds and hence, utilise this opportunity they 
have to become the leader in HCV elimination and set standards for the rest 
of the world to follow. Figure 13 (see page 34) shows if ~ $37M ($3.4M per year) 
more is invested in Punjab for HCV in the next 11 years, Punjab will be able to 
achieve elimination by 2030.
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The SVHMU considers strong stakeholder consultation to be vital to ensuring 
that outputs are accurate and can be operationalized in the Punjab HCV 
context and useful in demonstrating the value of HCV elimination to potential 
financing partners. To do so, a mix of public and private partners has been 
involved in the project and will continue to be key partners in the development 
of the costing, investment case and financing strategy. 

STAKEHOLDER MANAGEMENT

LESSONS LEARNED
Several key takeaways have emerged from the financing 
strategy development process:

1. Significant input from the Ministry of Finance is key to 
understanding the long-term health financing context along 
with what options have had success in the past. Dr. Grover had 
a strong indication of what outputs he’d need from this work 
to set up the program to effectively advocate for resources with 
the Ministry of Finance. 

2. Understanding the current and future health financing 
landscape of a state or country is key to crafting the 
appropriate approach – Punjab’s focus on domestic resources 
for health meant that fewer stakeholders needed to be 
consulted compared to CHAI’s Nigeria project (where pursuit of 
external resources was the major focus).  

3. Multiple interviews with stakeholders are often necessary to 
receive the desired level of feedback. Interviewees often lack 
the viral hepatitis context so follow up conversations were 
often required after initial sensitization.

4.  Program recommendations should include potential financing 
mechanism to pursue along with steps that should be taken to 
better position the program for fundraising.

FIGURE 13:  INCREASE IN SPENDING DURING THE NEXT 11 YEARS OVER THE 
STATUS QUO

STATUS QUO ELIMINATION BY 2030v/s
A total of 47 millions dollars 
will be spent on HCV in Punjab 
from 2020 till 2030 without 
achieving elimination of the 
disease in the state.

If a total of 84 million dollars (an 
increased funding of only $3.4M 
per year for 11 years) is spent on 
HCV in Punjab from 2020-2030, 
Punjab will be able to successfully 
eliminate HCV from the state

Cost of managing 
complications in untreated HCV 
patients will amount to at least 
$445M for the next 11 years

Only 30% of the PLHCV living 
in the state will be treated, 
causing further spread of 
the virus and increase in the 
number of PLHCV

Cost of managing persons will 
fall to $220M leading to a 40% 
decrease in total investment in 
HCV for the government

Punjab will be able to screen 
and treat the entire 7,85,326 
PLHCV (5,52,558 more PLHCV 
than the status quo) living in 
the state

Punjab will be the first state in 
India and possibly the world to 
achieve complete elimination 
of HCV, leading the way for the 
rest of the world

40% 
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Stakeholder Involvement in Process
SVHMU • The SVHMU led all costing and investment case efforts and 

coordinated all stakeholder involvement together with CHAI 
• Dr. Grover of the Punjab SVHMU who is the state program 

officer for HCV is spearheading the project and provided 
unparalleled support in all aspects of the project from 
strategizing for the model to assist in the collection of data 

• The SVHMU consulted with other groups within the 
Government:
 ° Punjab State Aids Control Society (PSACS)
 ° Punjab Health Systems Corporation (PHSC)

PGIMER • Gastroenterologists and hepatologists have the most 
experience with local HCV context and assisted in all cancer 
and end-stage liver disease management costing efforts

• Hence, we consulted Dr. Dhiman and his team at PGIMER, 
Punjab’s premier hospital for their kind inputs and expertise

• They also contributed to activity planning, target setting, and 
unit cost collection efforts.

• They were asked to review model drafts for input

WHA Member 
Organisations/ 
Civil Society 
Organisations

• The World Hepatitis Alliance set up meetings with member 
organisations in India-
 ° Liver Foundation, West Bengal
 ° United Way, Mumbai

They have been working for a long time at the grass-root level for 
HCV and had some interesting suggestions and inputs for 
the model

• They also provided inputs on costing for particular activities

FIND • FIND has been supporting Punjab SVHMU in scaling up 
screening to IDUs and Prisons. They played an important 
consultative role in understanding the costing methodology 
related to the same

School of 
Public Health, 
PGIMER

• We conducted an interview with Dr. Shankar Prinja, a leading 
health financing expert in India where he helped with few 
costs regarding end-stage liver disease management

TABLE 7: OTHER EXAMPLES OF POTENTIAL FINANCING MECHANISMS

APPENDIX 1: CIRRHOSIS/ESLD COSTING QUESTIONNAIRE

Step 1: Compile a complete list of services, procedures, visits, tests, 
and non-DAA drugs involved in HCV patient management in 
Punjab along with a cost for each.  Do not include items that 
are not currently offered to patients in Punjab. A potential 
list is provided - remove or add items from the initial list as 
needed.

Step 2: For each disease state page, list unit cost items involved in 
routine care by choosing from the unit cost inputs page.

Step 3: Provide frequency per year for each unit cost item on each 
disease page.

Step 4: Provide a high and low estimate for the number of years a 
patient typically remains in each disease state.

PATIENT MANAGEMENT UNIT COST INPUTS

Input Unit Cost/Unit Source
Visits: Examination fee 1 examination
Visits: AST/ALT 1 test
Visits: CBC 1 test
Visits: Ultrasound 1 test
Hospital stays: 
Hospitalization fee

1 hospital stay

Hospital stays: AST/ALT 1 test
Hospital stays: CBC 1 test
Hospital stays: Ultrasound 1 test
Hospital stays: Coagulation 
test

1 test

Hospital stays: Urea/
creatinine

1 test

APPENDICES
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Input Unit Cost/Unit Source
Hospital stays: Fresh 
frozen plasma

1 test

Hospital stays: CT scanner 1 test Example
Antibiotics 1 dose
Diuretics: Spironolactone 1 dose
Drugs: Fluid 1 dose
Drugs: Aldactone 1 dose
Drugs: PPI 1 dose
Drugs: Sorbitol 1 dose
Drugs: Endoscopic Variceal 
Ligation

1 dose

Drugs: Albumin 1 dose
Drugs: Paracentesis 1 dose
Drugs: Vitamin K 1 dose
Drugs: Antibiotics (2) 1 dose
Endoscopy 1 test
Liver biopsy 1 test
Transcatheter arterial 
chemoembolization

1 procedure

Operation 1 procedure
Liver transplant 1 procedure
Radiofrequency ablation 1 procedure
Percutaneous ethanol 
injection

1 procedure

Transcatheter arterial 
chemoembolization

1 procedure

Sorafenib 1 dose

CIRRHOTIC MANAGEMENT PROTOCOL

Low est. High est.
Estimate of years in 
diease state

Intervention Units/year Cost/unit Total cost Notes/
Assumptions

Visits: Examination 
Fee

Example

Total Annual Cost 
Per Cirrhotic 
Patient

DECOMPENSATED CIRRHOTIC MANAGEMENT PROTOCOL

Low est. High est.
Estimate of years in 
diease state

Intervention Units/year Cost/unit Total cost Notes/
Assumptions

Visits: Examination Fee Example
Total Annual Cost 
Per Decompensated 
Cirrhotic Patient



40 41

DEVELOPING AN HCV INVESTMENT CASE FOR PUNJAB (INDIA)

HEPATOCELLULAR CARCINOMA MANAGEMENT PROTOCOL

Low est. High est.
Estimate of years in 
diease state

Intervention Units/year Cost/unit Total cost Notes/
Assumptions

Visits: Examination 
Fee

Example

Total Annual Cost 
Per Hepatocellular 
Carcinoma Patient
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