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SUMMARY

Background

The prevalence of hepatitis C virus (HCV) infection in Egypt is the highest
in the world, yet the total economic burden has not been quantified.
Improved understanding of costs and the impact of treatment strategies will
provide for better allocation of resources to reduce HCV disease and eco-
nomic burden.

Aim
A modelling approach was used to quantify the current HCV-infected
population, future disease progression and associated costs in Egypt.

Methods

Direct healthcare costs were calculated from a nationally representative hos-
pital and a disability adjusted life year (DALY) template was used with
monetary value assigned to lost life years. Three scenarios were considered:
(i) Historical treatment scenario: 50% SVR; 65 000 treated annually, (ii)
Current treatment scenario: 90% sustained virologic response (SVR);
65 000 treated annually, (iii) Increased treatment scenario: 90% SVR;
325 000 treated annually by 2018.

Results

Cumulative DALYs (2015-2030) under Scenario 1 were estimated at 7.88
million and cumulative costs estimated at $89.07 billion. Annual DALYs
increased 16% during 2015-2030 while annual costs more than doubled.
Scenario 2 reduced cumulative DALYs and costs by 7% and 4%, respec-
tively. Under Scenario 3, total costs declined 73% to $1047 million during
2015-2030. As compared to Scenario 1, cumulative DALYs and costs
decreased 37% and 35%, respectively.

Conclusions

This is the first estimate of the total economic burden of HCV in Egypt.
Extraordinary measures are necessary to substantially reduce HCV disease
and cost burden. With newer therapies, strategies to reduce disease burden
are feasible and cost-effective.
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INTRODUCTION

The prevalence of hepatitis C virus (HCV) infection in
Egypt is the highest in the world," * yet the total cost
and burden of chronic HCV infection on the Egyptian
economy, including healthcare sector costs (direct costs),
the value of lost productivity among chronically infected
individuals (indirect costs), and the burden of disability
associated with HCV infection have not been evaluated.
Thus, the total burden on the economy remains
unknown.

The total financial burden needs to be evaluated as
more effective therapies with direct acting antivirals
(DAAs) are introduced.” * Improved understanding of
the economic cost of HCV and its major determinants
helps inform policymakers to allow better allocation of
resources to reduce HCV prevalence and burden.

In this study, the national economic burden of hepati-
tis C infection in 2015 is estimated, as well as future
costs, based on modelling of three scenarios, comparing
to the historical case had DAAs not been adopted by the
national treatment programme, to evaluate the impact of
adopting highly effective therapy for HCV.

METHODS

Direct healthcare costs for each disease state were cal-
culated using data from the National Liver Institute
(NLI), a nationally representative government hospital.
Direct costs were applied to HCV-infected individuals
who were diagnosed and under care. To calculate indi-
rect costs, years of life lost to disability (YLD) and
years of life lost due to premature death (YLL) were
estimated’ and applied to determine cumulative disabil-
ity adjusted life years (DALYs) from 2015 to 2030 and
the value of lost productivity using Egyptian estimates
for the value of a statistical life year (VSLY). Future
disease progression was based on previously published
work,® and costs were projected from 2015 to 2030
based on historical therapy of pegylated interferon and
ribavirin (Scenario 1). The impact of changing treat-
ment to the currently used therapies with greater effi-
cacy (Scenario 2), as well as the additive effect of
increasing the treated population and reducing new
infections (Scenario 3), were considered in terms of
future economic burden and compared with the histori-
cal therapeutic regimen (Scenario 1).

Population

Population data came from the Egyptian Central Agency
for Public Mobilization and Statistics (CAPMAS),” and
future estimates came from the United Nations database.®
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Prevalence

Prevalence estimates are based upon the 2008 Egypt
Demographic and Health Survey (EDHS),” where sero-
prevalence and viraemia estimates were reported by
5-year age group and gender for individuals aged
15-59 years. Total anti-HCV prevalence was 14.7%, and
viraemic prevalence was 9.8%. To estimate the 2008
prevalence in the population younger than 15 years, an
exponential decline in viraemic prevalence was trended.
Prevalence in those aged >59 years was set equal to
prevalence in those aged 55-59 years.

Disease progression
The number of patients in different disease stages,
including chronic hepatitis (METAVIR stages FO-F3),
compensated cirrhosis (F4), decompensated cirrhosis,
hepatocellular carcinoma (HCC) and liver transplant was
calculated based on the disease progression model as
described earlier.®

The number of patients with non-Hodgkin’s lym-
phoma (NHL) attributed to HCV was based on pub-
lished data and age-standardised incidence rates (ASR)
of NHL in Egypt.'>"> The age and gender distribution
of NHL was obtained from the Gharbia cancer reg-
istry.'"* The ASR of NHL in Egypt is 14.2/100 000,"
representing approximately 12 500 new cases annually.
The proportion caused by HCV infection is 42%,'> or
an estimated 4930 incident NHL cases annually. The
incremental prevalence of diabetes attributable to HCV
came from previously published literature."> '® There
were an estimated 580 240 prevalent cases of HCV-at-
tributable diabetes in 2013 (9.7%
population).

of the viraemic

While HCV viraemia is associated with numerous
other extrahepatic manifestations (e.g. arthralgia, cryo-
globulinemia, skin manifestations, sicca syndrome, thy-
roid disorders) and increases the risk for circulatory
diseases, kidney diseases, renal failure, cancers of the
oesophagus, prostate and thyroid,'” and all cause mortal-
ity,'® these were not included in this analysis. Only dia-
betes and NHL have been quantified with known cost
for therapy and disability in Egypt, and are included in
this analysis.

Diagnosed, under care and treated

According to the EDHS, 1.4% of the Egyptian population
had received a positive HCV diagnosis as of 2008,
equivalent to approximately 15% of the viraemic popula-
tion. After 2008, it was estimated that 125 000 viraemic
individuals were newly diagnosed annually. Data from
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the NLI and expert opinion were used to estimate the
proportion diagnosed by stage: 10% of those with
chronic hepatitis, 30% of those with compensated cirrho-
sis and 70% of those with decompensated cirrhosis or
HCC.

It was estimated that 25% of diagnosed chronic hep-
atitis cases were under care and incurring direct costs,
compared with 50% of those with diagnosed compen-
sated cirrhosis and 85% of those with decompensated
cirrhosis and HCC. Previous analysis estimated approxi-
mately 65 000 HCV patients were treated with pegylated
interferon in 2014.% *°

For Scenarios 1 and 2 it was assumed that 125 000
new cases were diagnosed and 65 000 patients were
treated annually from 2015 to 2030, and incident cases
were assumed to remain constant at 168 620 new cases
annually. Scenario 2 included an increase in SVR to
90% beginning in 2015. For Scenario 3, it was assumed
that the annual number diagnosed would increase suffi-
ciently to accommodate increases in the treated popula-
tion, and the number treated gradually increased up to
325 000 in 2018, based on previous analysis that
showed that this is the number needed for disease con-
trol of HCV in Egypt by 2030'. In addition, incident
cases were assumed to gradually decline to 39 930 by
2030. For all scenarios, the proportion of diagnosed
patients under care was assumed to gradually reach
100% by 2030.

Direct costs

Costs were analysed for the previous year’s out-patients
and admitted patients at the NLI hospital. Each patient
file was analysed for disease stage, medications and pro-
cedures. A more exhaustive explanation of direct costs
calculations is described in Data S1. A summary of direct
costs used in the analysis is shown in Table 1.

Indirect costs

The DALY metric from the global burden of disease
(GBD) s‘[udy20 was used to estimate indirect costs. It is a
measure of the impact of disease on population health,
combining YLLs and YLDs, weighted according to the
severity of the disability. DALYs were assigned a mone-
tary value to indicate the economic burden of disease
due to loss of productivity.

To calculate YLLs and YLDs, the GBD DALY tem-
plate was used as described in Data S1.*! A separate
template was used for chronic hepatitis, compensated
cirrhosis, decompensated cirrhosis, HCC, NHL and dia-
betes.
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Table 1 | Direct cost per patient

Cost per Cost per
Patient Patient
Average Cost (One time) (Annual)
Chronic hepatitis C $571
virus infection
Compensated cirrhosis $685
Decompensated cirrhosis $2930
HCV treatment $1836
(pegylated interferon/ribavirin)
Hepatocellular carcinoma $1225
Liver transplantation (first year) $42 500
Liver transplantation $3500
(subsequent years)
Non-Hodgkin's lymphoma $6000
(CD20 negative)
Non-Hodgkin's lymphoma $686
(CD20 positive)
Diabetes $176

Life expectancy by age and gender for the Egyptian
population were sourced from World Health Organiza-
tion (WHO) data.** The age-adjusted prevalence in 2015
for each stage of the disease for males and females came
from the output of the model, and the age at death was
estimated based on NLI admissions data. For HCC, mor-
tality inputs came from HCC data based on 2000 cases
between 2007 and 2012.%

This study assessed the burden of disease from 2015
to 2030. When calculating YLD, the prevalent population
in each year was considered with duration of disability
set to 1, as the model calculated disease prevalence by
stage of the disease by year. YLDs incurred before 2015
and after 2030 were not considered as part of this analy-
sis, except for lifetime cost calculations.

The disability weights for chronic hepatitis, compen-
sated and decompensated cirrhosis and HCC were
derived from an Australian disease burden study.** YLLs
and YLDs were calculated for individuals aged <70 years.
Mortality and disability for individuals aged >70 years
were not included in DALY and indirect cost calcula-
tions.

Chronic hepatitis that is undiagnosed was assigned a
weight of 0.0. Diagnosed symptomatic cases with
chronic hepatitis were assigned a weight of 0.1 and
compensated cirrhosis a weight of 0.3. Disability
weights were set to 0.0 for cases aged <30 years for
these two conditions.

For decompensated cirrhosis, the weighted average
was set to 0.5 (0.4 for patients with bleeding varices
being managed by repeated endoscopic management and
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beta blockers, 0.4 for patients with ascites on diuretic
therapy, 0.8 for patients with encephalopathy or sponta-
neous bacterial peritonitis).

The disability weight for HCC varied according to the
stage and extent of the disease. The presenting features
of 770 consecutive patients in the last 3 months of 2013
were analysed: 22% stage A (weight 0.2), 32% stage B
(weight 0.5), 32.5% stage C (weight 0.83), 13.5% stage D
(weight 0.93) and an average disability weight of 0.6 was
calculated for HCC.

The disability weight of NHL in its different stages
diabetes
research.””> It is estimated that 90% of the patients

and for was obtained from previous
with diabetes have no major complications, and their
disability weight is set to 0.07; 10% have major com-
plications, and their disability weight is set at 0.4. Sev-
total

amputations and end stage kidney failure were rare

ere  complications  including blindness,

and not considered.

Monetary value of a DALY

Several methods were employed to reach an average
value for a DALY: lost production represented by actual
per capita annual productivity of the labour force, lost

earnings based on the average national salary and VSLY
(Table S1).

(i) Lost production: annual productivity was calculated
by dividing the gross domestic product (GDP) by the
labour force (ages 20—65). GDP in 2012 came from the
World Bank,*® and the labour force came from CAPMAS.”

(ii) Lost earning: average annual salary was calculated
from CAPMAS for the year 2012, and adjusted by the
annual salary increase.”’

(iii) VSLY: The value of a statistical life (VSL) in
Egypt was calculated from the average of the following
methods:

(a) Examining the ratio between GDP per capita in
Egypt to countries with published GDP and VSL

28, 2
values®®

Per Capita GDPy,, .,
Per Capita GDPy,

VSL Elasticity*°
VSLEgypt = VSLUSA< )

r x VSL

VSLY = —— >~
(1—(1+r)Hn

A value of 1.5 for VSL elasticity was used in this
study3 2 where r is the discount rate (3%) and L is the
life expectancy at age x (set to be 31 years, the life
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expectancy at a mean age of 46 years,”> the mean age
for patients with HCV).

(b) Per capita GDP multiple: The WHO recom-
mended in 2001 to value a statistical life year or a
DALY at one to three times per capita GDP.** A
value of two times the per capita GDP was applied.

The mean of the output of the three methods was used
to set a monetary value for a DALY. The monetary value
of a DALY was $6137 by comparing the GDP/capita in
Egypt to US VSL values, $6830 based on the cost of pro-
ductivity of a person in the labour force in Egypt, and
$6367 using the CMH2 method. Based on lost earnings
(the weekly salary was $92 in 2012,”” with estimated 20%
annual inflation to reach $110 in 2013), the average
annual income was $5720 in 2013 (Table S1). The mean
value of a DALY was $6265. The value of a DALY was
assumed to increase 3% annually during 2015-2030.

Lifetime cost

To estimate lifetime costs and DALYs, a model simula-
tion was completed where a set of 30- to 34-year-old
males in a single disease stage entered the model in 2015,
and disease progression and mortality were tracked for
85 years. Future lifetime costs (direct and indirect) along
with DALYs were calculated by disease stage. In addition,
the cost per DALY averted was calculated based on an
assumed treatment cost of $2000 per cured case.

Cost-effectiveness analysis

The primary endpoint in the incremental cost-effective-
ness ratio (ICER) analysis was the additional cost per
DALY averted.”* Scenario 3 is compared to Scenarios 1
and 2 (Table 2). The economic feasibility of the ICER
was assessed in relation to the annual per capita GDP>
and was considered to be highly cost-effective if the
ICER/DALY averted was <$3184 per DALY (1 times per
capita GDP) and cost-effective if the ICER was <$9553
per DALY (three times per capita GDP).”°

RESULTS

Disease burden

Under Scenario 1, the total prevalence of HCV antibody
positivity among all ages in 2008 was estimated at 12.5%
as reported earlier,” resulting in overall viraemic preva-
lence of 8.5% in 2008. After taking into consideration
mortality, new infections and cured patients, the 2015
viraemic prevalence was estimated at 6.8% or 5 896 060
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Table 2 | Disability adjusted life years averted and incremental costs by Scenario — Egypt, 2015-2030

1. Historical treatment

scenario: 50% sustained

viral response rate;

65 000 treated annually

3. Increased treatment
scenario: 90% sustained
viral response rate; 325 000
treated annually by 2018

2. Current treatment
scenario: 90% sustained
viral response rate;

65 000 treated annually

Cumulative disability adjusted 7 875 440
life years 2013-2030
Disability adjusted life years -
averted vs. Scenario 1
Disability adjusted life years -
averted vs. Scenario 2
Cumulative direct costs
2013-2030 (US Dollars)
Incremental cost vs. Scenario —
1 (US Dollars)
Incremental cost effectiveness -
ratio vs. Scenario 1 (US Dollars)
Incremental cost vs. Scenario -
2 (US Dollars)
Incremental cost effectiveness -
ratio vs. Scenario 2 (US Dollars)
Cumulative indirect costs
2013-2030 (US Dollars)
Incremental cost vs. Scenario =
1 (US Dollars)
Incremental cost effectiveness -
ratio vs. Scenario 1 (US Dollars)
Incremental cost vs. Scenario =
2 (US Dollars)
Incremental cost effectiveness -
ratio vs. Scenario 2 (US Dollars)
Cumulative total costs 2013-2030
(US Dollars)
Incremental cost vs. Scenario -
1 (US Dollars)
Incremental cost effectiveness -
ratio vs. Scenario 1 (US Dollars)
Incremental cost vs. Scenario -
2 (US Dollars)
Incremental cost effectiveness -
ratio vs. Scenario 2 (US Dollars)

23 244 377 860

65 822 552 110

89 066 929 970

7 343 640 4923 210
531 800 2 952 230
- 2 420 430

24192 586 440 18 632 607 710

948 208 580 —4 611 770 150
1780 —1560
- —5 559 978 730
- —2300
61 547 348 360 38 929 874 750
—4 275 203 750 —26 892 677 360
—8040 —-oMo0
- —22 617 473 610
- —9340
85 739 934 800 57 562 482 460
—3 326 995 170 —31 504 447 510
—6260 —10 670
- —28 177 452 340

- —11 640

individuals. The majority of patients with HCV were
born prior to 1965, a result of the widespread use of
anti-schistosomal therapy in the 1960s and 1970s. The
total number of diagnosed cases in 2015 is estimated at
1 312 420 cases, corresponding to approximately 22% of
the viraemic population. In 2015, 5 011 260 individuals
were estimated to have chronic hepatitis without cirrho-
sis, 635 180 compensated cirrhosis, 85 410 decompen-
sated cirrhosis and 17 070 HCC.

Had DAAs not been adopted, under Scenario 1, the
viraemic population would have decreased 31% to
4 437 180 cases by 2030. Prevalent cases of HCC in 2030
are estimated at 17 980 cases (5% increase from 2013)

700

after peaking in 2024 at 18 570 annual cases. Similarly,
liver-related mortality would have peaked in 2017 at
36 480 deaths, and there would have been a projected
35 470 deaths in 2030, a 1% increase from 2015 (35 000
deaths).

With the use of effective DAAs under Scenario 2, there
will be 8% fewer viraemic individuals and 14% fewer HCC
cases in 2030 as compared to Scenario 1. The number of
liver-related deaths will decrease by 15% as compared to
Scenario 1 to 30 120 and decompensated cirrhosis will
decrease by 20% to 104 730 prevalent cases in 2030.

Adopting Scenario 3 will result in 4 157 180 fewer vir-
aemic individuals in 2030, a 94% reduction as compared

Aliment Pharmacol Ther 2015; 42: 696-706
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to Scenario 1. By 2025, overall viraemic prevalence drops
to 1.9%, and by 2030 viraemic prevalence is estimated at
0.3%. The number of prevalent HCC cases in 2030 is esti-
mated to decrease by 86% to 2440 cases, and the number
of liver-related deaths will decrease by 75% to 8890 deaths.
Decompensated and compensated cirrhosis will decrease
by 86% to 17 850 and 87 970 cases respectively.

DALYs

Under Scenario 1, annual DALYs increased 16%, from
463 310 in 2015 to 535 660 in 2030 (Figure 1). Total
cumulative DALYs from 2015 to 2030 are estimated at

Years lost due to disability
500 000

400 000

300 000

200 000

100 000

Years lost due to disability

250 000
200 000
150 000

100 000

Years of life lost

50 000 =

600 000
500 000 - —
400 000
300 000 -
200 000
100 000

Disability adjusted life years

Economic burden of hepatitis C in Egypt

7.88 million with 66% attributable to YLD (Figure 2).
With the current treatment in Scenario 2, annual DALYs
increased 16% to 526 540 in 2030. Annual YLDs
increased 87% to 442 550 in 2030, while YLLs decreased
61% to 83 990. Total cumulative DALYs were estimated
at 7.34 million, a 7% reduction as compared to Scenario
1. Cumulative YLLs decreased by 21% while cumula-
tive YLDs increased by 0.5%, as compared to Scenario 1
(Figure 2).

Under Scenario 3, annual DALYs decreased to 55 650
from 2014 to 2030, an 88% decrease. From 2014 to
2030, YLDs decreased 85% to 35 340 while YLLs

Direct costs
$3000

$2500
$2000
$1500
$1000 —
$5000

Million (US) Dollars)

Indirect costs

$6000
$5000 -
$4000
$3000
$2000
$1000 -

Million (US) Dollars)

Total costs
$9000
$8000
$7000
$6000
$5000
$4000
$3000
$2000
$1000

s0 ——————————————
4§Xﬁf%%§§§§%§§%§9%§92§92§¢?§9y PP PR

Million (US) Dollars)

— 1) Historical treatment scenario: 50% sustained viral response rate; 65 000 treated annually

—— 2) Current treatment scenario: 90% sustained viral response rate; 65 000 treated annually

3) Increased treatment scenario: 90% sustained viral response rate; 325 000 treated annually by 2018

Figure 1 | Disability adjusted life year and cost outputs by Scenario — Egypt, 2015-2030.
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= 1) Historical treatment scenario: 50% sustained viral response rate;

65 000 treated annually

= 2) Current treatment scenario: 90% sustained viral response rate;

65 000 treated annually

= 3) Increased treatment scenario: 90% sustained viral response rate;

325 000 treated annually by 2018

decreased 91% to 20 320. Under this scenario, total
cumulative DALYs are estimated at 4.92 million from
2014 to 2030, a 37% decrease from Scenario 1 (Figure 2).
Both cumulative YLDs and YLLs decreased by over 35%
as compared to Scenario 1.

Future costs

Under Scenario 1, total costs associated with HCV infec-
tion in 2015 would have amounted to $3.82 billion in
both direct healthcare costs ($763 million) and indirect
costs of premature mortality and cost of disability ($3.05
billion).

Total costs associated with chronic HCV infection
increased 101% under Scenario 1 to $7.69 billion during
2015-2030 (Figure 1). Direct costs increased more
(187%) relative to indirect costs (80%). Total costs from
2015 to 2030 were estimated at $89.07 billion (Figure 2).

Under the current treatment programme in Scenario
2, total costs increased 115% from 2015 values to $7.93
billion in 2030. Direct costs in 2030 were estimated at
$2.52 billion, an increase of 260% from 2015. Indirect
costs in 2030 ($5.41 billion) were 81% higher than 2015.
Total costs from 2015 to 2030 were decreased by 4% as
compared to Scenario 1 (Figure 2).
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Years of life lost

Indirect costs

Figure 2 | Cumulative
disability adjusted life years
and costs by Scenario — Egypt,
2015-2030.

Under Scenario 3, total costs declined 73% to $1.05 bil-
lion by 2030. Annual direct costs decreased by 42% to
$475 million in 2030, while annual indirect costs
decreased 81% to $572 million in 2030. Annual total costs
in 2030 were 86% lower than for Scenario 1, and cumula-
tive costs during 20152030 were over 35% lower, with a
reduction of $31.50 billion (Figure 2). Cumulative direct
costs from 2015 to 2030 were 20% lower as compared to
Scenario 1, while 2030 annual costs were 78% lower.
Cumulative indirect costs were 41% lower as compared to
Scenario 1, with a reduction of 90% in 2030 annual costs.

Lifetime cost
Model simulation estimated the lifetime cost of a diag-
nosed male aged 30-34 years under care by disease state
in 2015 (Figure 3). Estimated direct lifetime costs ranged
from $2150 (HCC) to $66 610 (liver transplant). Costs
generally increased with disease severity; an exception is
HCC, where a high mortality rate resulted in relatively
low direct cost. For most disease stages, indirect costs
accounted for at least 80% of total costs, ranging from
$83 840 (F0) to $183 960 (decompensated cirrhosis).
Estimated lifetime DALYs ranged from 5.7 (FO) to
25.9 (HCC) (Figure 3). Estimated YLLs ranged from 1.1
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Figure 3 | Estimated future lifetime cost and disability adjusted life years for 30-34 year old male (diagnosed and

under care) by disease state in 2015.

for FO to 24.7 for HCC. Based on lifetime DALYs and
assumed costs of $2000 to achieve SVR, it is estimated
that the cost per DALY averted ranges from $160 (F3)
up to $372 (F0). Costs per DALY averted were less than
$100 for patients with decompensated cirrhosis and
HCC, although these patients may be ineligible for treat-
ment regimens.

ICERs
Adopting Scenario 3 will result in averting 2.95 million
DALYs between 2015 and 2030 at a savings of $4.61

Aliment Pharmacol Ther 2015; 42: 696-706

billion in direct costs and $26.89 billion in indirect costs
as compared to Scenario 1, and averting 2.42 million
DALYs at a savings of $5.56 billion in direct costs and
$22.62 billion in indirect costs as compared to Scenario
2. For total costs, the ICER/DALY averted for Scenario 3
is —$10 670 and —$11 640, as compared to Scenarios 1
and 2 respectively (Table 2).

DISCUSSION
Although HCV infection is a major health problem in
Egypt, this is the first analysis of its total economic
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burden, including a projection of its future cost and the
impact of different control strategies. Current HCV-re-
lated healthcare costs were analysed along with indirect
costs due to disability and loss of life. The cost of a
DALY for Egypt was calculated for the first time using
the VSLY. The value used for the VSL is low (at 36-41
multiples of per capita GDP) compared with other
work comparing VSL values between countries (130-
195 multiples).”® Yet this analysis showed that HCV
and its related complications form a substantial health
and economic burden in Egypt. The total economic
burden of HCV in Egypt is $3.81 billion, equivalent to
1.4% of GDP, relatively as large as the cost of diabetes
in the US (1.45% of GDP).* Direct healthcare costs of
HCV-related disease exceed $700 million annually and
consume approximately 4.0% of the total health expen-
diture in Egypt, exemplifying the magnitude of the
HCV epidemic in Egypt.*

This analysis shows that while overall HCV prevalence
in Egypt is declining, disease burden related to HCV and
associated costs will continue to grow as the number of
individuals experiencing advanced liver disease and liver-
related deaths increases. Similar trends have been mod-
elled for other countries,"' where peak costs lag peak
prevalence by approximately three decades. US studies
examining costs have found dramatic increases as patients

progress to advanced liver disease,*> *

reiterating the
importance of initiating treatment among earlier stage
patients. In addition, a US study found that two-thirds of
total costs associated with HCV were indirect costs. In the
scenarios presented in this analysis, the cumulative direct
costs during 2015-2030 as a proportion of total ranges
from 26% (Scenario 1) to 33% (Scenario 3).

With the current treatment strategy under Scenario
2, increased treatment efficacy alone resulted in smal-
ler reductions in future disease burden and costs.
Under Scenario 3, increases in diagnosis and treat-
ment levels, coupled with a reduction in new cases,
resulted in much larger impacts in disease and cost
burden. The scenarios presented have the potential to
greatly reduce the burden of HCV-related morbidity
and mortality in Egypt, including a reduction in
prevalence to 2.0% by 2025 under Scenario 3. Adop-
tion of new therapies also reduces negative patient-re-
ported outcomes associated with earlier treatment
regimens,** but will depend upon a number of con-
straints. The number of diagnosed individuals needs
to increase dramatically, with a similar increase in

treatment. In addition, substantial reductions in
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prevalence are dependent upon decreased incidence.
Implementation of strategies will depend upon the
capacity of the healthcare system to diagnose and
treat new patients, as well as executing effective mea-
sures to reduce incidence.

It is anticipated that newly infected individuals may
present an increased burden on the healthcare system
due to long-life expectancy, highlighting the continued
importance of prevention. However, if the number of
diagnosed and treated patients and the average SVR are
increased, prevalence can drop below 1% before 2030. As
a result, it is possible that the costs averted are greater
than the costs of the strategy.

A limitation of the cost analysis is uncertainty sur-
rounding costs for extrahepatic conditions associated
with chronic HCV infection, which impact up to 74% of
infected individuals.*> While incremental prevalence and
costs for diabetes and NHL among HCV cases in Egypt
have been well quantified, numerous other extrahepatic
conditions could contribute towards the HCV-related
economic burden. Remission of some extrahepatic condi-
tions such as cryoglobulinemia is common after SVR*’;
however, the prevalence and associated costs for numer-
ous other conditions after SVR have not been studied.
Costs and remission rates after SVR for extrahepatic
conditions could substantially impact the results of this
analysis.

The Egyptian National Control Strategy for Viral
Hepatitis notes the importance of reducing prevalence
of HCV in Egypt, as well as increasing awareness,
diagnosis and treatment.*” In addition, the national
strategy highlights the importance of preventing trans-
mission in medical settings and improving the safety
of injections given in nonmedical settings. As the
majority of infected individuals in Egypt are unaware
of their infection, the national control strategy also
emphasises efforts to increase awareness and testing
for HCV. Based on our analysis, it is estimated that
70% of the prevalent population in 2015 was born
between 1945 and 1975. Targeted screening efforts
based on birth cohort can be efficacious for maximis-
ing diagnosis and treatment resources.*®

In conclusion, our analysis demonstrated that HCV
prevalence in Egypt is declining. However, the prevalence
of advanced liver disease and associated costs will con-
tinue to increase. It is possible to substantially reduce
HCV disease and economic burden through increased
treatment and diagnosis, along with efforts to reduce
transmission.
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