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We sought to quantify changes in Direct Acting Antiviral (DAA) utilization among different countries during the pandemic.
We conducted a cross-sectional time series analysis between 1 September 2018 and 31 August 2020, using the IQVIA
MIDAS database, which contains DAA purchase data for 54 countries.

Keywords: antivirals ; hepatitis C ; COVID-19 ; drug policy ; time series

| 1. Introduction

Close to 71 million people are chronically infected with the hepatitis C virus (HCV) worldwide &, If left untreated, chronic
HCV infection can cause substantial morbidity and mortality, with complications including cirrhosis, end-stage liver
disease, and hepatocellular carcinoma @B, published models that assume absence of treatment suggest that cases of
end stage liver disease among HCV-infected people will peak between 2030 and 2035 1. Fortunately, treatment options
for HCV infection have improved over the past decade with the introduction of direct-acting antiviral (DAA) treatment.
DAAs can achieve sustained virologic responses or cure a high (>95%) proportion of patients with favorable safety and
tolerance profiles [2l. Sustained virologic response leads to substantial reductions in liver transplantation, hepatocellular
carcinoma, and liver-related mortality, prompting the World Health Organization (WHO) to set targets for HCV elimination
by 2030 I8 However, this goal requires sustained robust screening programs for HCV and global access to DAAs [,

The 2019 novel coronavirus (COVID-19) pandemic has impacted all stages of the HCV cascade of care and has resulted
in reduced access to critical medical services 19. Early in the pandemic, the World Hepatitis Alliance administered a
global survey assessing the effects of the COVID-19 pandemic on viral hepatitis services 1. Findings included
decreased hepatitis testing due to pandemic-related closures or patient avoidance of testing facilities and a lack of
hepatitis treatment access due to temporary government-imposed restrictions in routine healthcare 1. Although
modelling studies suggest that some countries could conceivably eliminate HCV by 2030, they did not account for the
COVID-19 pandemic, which may jeopardize progress toward elimination 2. Yet the impact of the COVID-19 pandemic on
global DAA utilization is unknown. We sought to quantify changes in DAA utilization among different countries during the
COVID-19 pandemic.

2. Global Utilization Trends of Direct Acting Antivirals (DAAs) during the
COVID-19 Pandemic: A Time Series Analysis

Overall, 46 out of 54 (85%) jurisdictions available in our database experienced a decline in DAA utilization during the
COVID-19 pandemic (Figure 1). Among the 46 jurisdictions, the utilization of DAAs decreased on average by —-43%
(Standard Deviation (SD = 21)) during the first 6 months of the pandemic (March to August 2020). Decreases in DAA
utilization ranged from —1% in Finland to —93% in Brazil. Among the eight countries that experienced a percent increase,
the range was between +24% (Mexico) to +449% (South Africa). All countries in our database with a high prevalence of
HCV (Egypt, Kazakhstan, Pakistan, Romania, Taiwan) experienced a —49% (SD = 27) average decline in DAA utilization.
Decreases in DAA utilization in high prevalence countries ranged from —17% in Kazakhstan to —90% in Egypt.



SOUTH ATRICA
LATVIA

CHINA
THAILAND
BELARUS

RUSSIA

UKRAINE

MENICD

FINLAND

CZECH REPUBLIC
BULGARIA

UNITED ARAB EMIRATES
KAZAKHSTAN
CANADA
GERMANY
UNTTED-STATES
AUSTRALIA
CENTRAL AMERICA
TARAN
MORDCCD

FRENCH WEST ATRICA
UNTTED KINGDOM
SOUTH KOREA
PORTUGAL
NORWAY

BOSMIA
AUSTRLA
ROBANIA
PUERTO RICDH
ERANCE
TURKEY
ESTONIA
TAIWAN
NETHERLANDYS
INDIA
SLOVENIA
SWITEERLAND
SERBLA

PAKISTAN
ITALY
LITHUANLA
POLAND
BELCAUM
ERELAND
SOVAKIA
CHILE
DENMARK
NEW ZEALAND
EGYPT
ERAZL

1 200 3 400 500

g
=

Percent Change (%)

Figure 1. Percent change (%) in utilization of Direct Acting Antivirals by country and region from March to August 2020
compared to March to August 2019.

Monthly utilization of DAAs was stable across G7 countries between September 2018 to February 2020 (pre-healthcare
restrictions) (Figure 2). In the early months of the pandemic (March to August 2020), all countries in the G7 experienced
declines in monthly DAA utilization ranging from -58% (ltaly) to —18% (Canada). However, only four countries in the G7
(Canada, Germany, the United Kingdom, and the United States of America) had statistically significant (p < 0.05) declines

in utilization (Table 1, Figure 2).
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Figure 2. Direct Acting Antiviral units sold per 100,000 people from September 2018-August 2020 across the G7
countries. Dashed lined: declaration of the COVID-19 pandemic (March 2020).
Table 1. Results of interrupted time-series model examining the impact of the COVID-19 pandemic on Direct Acting.

Antiviral utilization across the G7 countries.

Percent Change 1 Change in Trend of Monthly Direct Acting

G7 Countries (%) Antiviral Utilization 2
Canada -18 p =0.0299
France -37 p =0.3399
-19 p =0.0150

Germany



1 . . .
G7 Countries Percent Change Change in Trend of Monthly Direct Acting

(%) Antiviral Utilization 2
Italy -58 p =0.2008
Japan -28 p =0.7015
United Kingdom -32 p =0.0004
United States of America =24 p =0.0003

lpercent change calculation. March 2020—-August 2020 compared to March 2019-August 2019. ?Time series analysis.
Ramp from April 2020 to August 2020 (September 2018 to March 2020 compared to April 2020 to August 2020).

| 3. Discussion

We using global prescription data representing 5.4 billion people from 54 countries, shows a decline in DAA utilization
associated with the COVID-19 pandemic across the majority of countries studied (46 out of 54). Importantly, all high-
prevalence (HCV prevalence > 2%) countries in the database experienced declines in utilization. Across the major
developed economies (the G7), we also observed a decreasing trend in DAA utilization during the early months of the
pandemic that continued to remain below pre-pandemic levels by August 2020. These results highlight the impact of the
pandemic to the management of HCV and may have set back the ability to achieve the WHO goal of eliminating HCV by
2030. In addition, this slowdown in HCV treatment may lead to an increased number of HCV related comorbidities during
this time.

The COVID-19 pandemic has placed significant strain on national healthcare systems 12l Although early responses to the
pandemic varied across jurisdictions, the redeployment of healthcare resources and public health personnel to focus on
containing the COVID-19 pandemic was common. The ensuing healthcare disruptions are known to have had far-
reaching consequences for the management of patients with chronic disease, including HCV 148 For example, in
February 2020, the Italian government planned to conduct birth cohort screening for hepatitis; however, these programs
were halted because of the early exposure to COVID-19 18l Similarly, in Egypt, all hepatitis screening programs were
paused in March 2020 and the number of HCV treatment units operating was reduced by more than 75% 18, Our findings
build upon these early observations to provide the first estimate of a change in DAA utilization associated with the COVID-
19 pandemic on a global scale.

Our results are concerning as they highlight that the pandemic may be a major speed bump on the WHQO'’s goal of
eliminating HCV by 2030. This plan targets an 80% reduction in new chronic infections and a 65% reduction in mortality
from 2015 levels B, Of the 45 developed countries, only 11 (Australia, Canada, France, Germany, Iceland, Italy, Japan,
Spain, Sweden, Switzerland, and the United Kingdom) were on track to meet elimination targets by 2030 2. A further five
countries (Austria, Malta, the Netherlands, New Zealand, and South Korea) were on track to meet the targets by 2040 L7,
Interestingly, all the countries listed above that are available in our database (Ilceland and Malta not in database)
experienced reductions in DAA utilization. This suggests that, even prior to COVID-19, many developed countries were
behind schedule to reach the elimination targets. The COVID-19 associated reductions in DAA treatment observed in our
study are likely to exacerbate already delayed plans for HCV elimination. Secondly, to receive access to HCV treatment,
most countries require patients to receive HCV lab testing and screening 28], However, public health initiatives (e.g.,
testing and screening) have fallen behind in both developed and developing nations and need to be accounted for in
future healthcare planning and re-launch strategies. This problem is of exceptional concern among the most marginalized
populations in developed countries (e.g., people who inject drugs), as well as developing countries with high HCV
prevalence and whereby HCV infrastructure and systems may not be as robust to make up for lost opportunities and time
(1911201211 consequently, restoring and ramping up HCV screening and treatment program capacity is urgently needed to
mitigate the impact of COVID-19 on attaining elimination targets and optimizing the health of patients with HCV.
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