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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has 
led to many major, unprecedented but necessary, modifica-
tions to the delivery of healthcare in the United States. It was 
appreciated early on that there was a need to preserve 
resources, including physical space and healthcare person-
nel, for critically ill patients suffering from COVID-19. This 
need, coupled with the recognition that increased disease 
transmission in a healthcare setting would be catastrophic, 
led healthcare organizations nationwide to limit or sus-
pend non-emergent outpatient clinic activities. There were 
additional policy modifications including increased utiliza-
tion of telemedicine options. While the rapid healthcare 

restructuring response to this public health crisis did miti-
gate the impact of COVID-19, some unintended conse-
quences included delay or elimination of important public 
health initiatives, and the impact on these, including nation-
wide screening and medical care for hepatitis C virus (HCV), 
need to be evaluated in the context of this response.
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Abstract
Introduction: Coronavirus disease 2019 (COVID-19) has led to unprecedented modifications to healthcare delivery in the 
U.S. To preserve resources in preparation for a COVID-19 surge, Boston Medical Center (BMC) implemented workflows 
to decrease ambulatory in-person visits effective March 16th, 2020. Telemedicine was incorporated into clinical workflows 
and much preventive care, including Hepatitis C (HCV) testing, was not routinely performed. Objective: To explore the 
impact that the COVID-19 rapid restructuring response has had on HCV testing and identification hospital-wide and in 
ambulatory settings. Methods: BMC utilizes reflex confirmatory testing for HCV. When a sample is HCV Ab positive, 
it is automatically reflexed for confirmatory RNA and genotype testing. HCV test results for patients were collected 
daily. We compared unique patient tests for 3.5 month periods before and after March 16th, 2020. Descriptive statistics 
showed total tests and total new HCV RNA+ before versus after, both hospital-wide and in ambulatory clinics alone. 
Mean daily tests completed were compared. Results: Hospital-wide, total HCV testing decreased by 49.6%, and new  
HCV+ patient identification decreased by 42.1%. In ambulatory clinics, testing decreased by 71.9%, and new  
HCV+ identification decreased by 63.3%. Hospital-wide, mean daily tests decreased by 22.9 tests per day (95% CI: 17.9-
28.0, P < .001), and mean daily new HCV+ identification decreased by 0.36 (95% CI: 0.20-0.53, P < .001). In ambulatory 
clinics, mean daily tests decreased by 22.1 tests per day (95% CI: 17.5-26.7, P < .001) and mean daily HCV+ decreased by 
1.40 (95% CI: 1.03-1.76, P < .001). Conclusion: The COVID-19 systematic emergency response led to decreased HCV 
testing and identification, and in this regard telemedicine acts as a barrier to HCV care. Other public health initiatives 
must be monitored in the context of telemedicine workflows. Continued monitoring of HCV screening trends is vital, and 
adaptive approaches to work toward the goal of HCV elimination are needed.
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As the most commonly reported bloodborne infection in 
the U.S., HCV is a major cause of morbidity and mortality in 
the country. Chronic HCV infection, defined as having detect-
able viremia ≥6 months after initial infection, is the leading 
cause of liver disease-related deaths nationwide, with over 15 
700 deaths in 2018.1 It is estimated that there are 3.5 million 
people in the U.S. suffering from the disease, and the incidence 
is increasing due to the well-documented rise in injection drug 
use (IDU).2 Adding to the public health concern, approxi-
mately 50% of patients in the United States with chronic HCV 
are unaware of their infection.3 When the disease is diagnosed, 
it is curable. Direct-acting antiviral (DAA) treatments are 
highly effective and non-invasive, and are shorter and better-
tolerated than previous HCV treatments. Approximately 90% 
of HCV+ patients can be cured with 8-12 weeks of DAA ther-
apy. Treating and curing HCV infections will lead to decreased 
transmission, morbidity, and mortality.

In order to combat this public health need, in March 
2020, the United States Preventive Services Task Force 
(USPSTF) released a recommendation to screen all adults 
aged 18-79 for HCV,4 and in April 2020 the Centers for 
Disease Control and Prevention (CDC) also released new 
guidelines for HCV universal screening.5 While historical 
guidance from the CDC recommended one-time testing for 
those in the “baby boomer” birth cohort (born between 
1945 and 1965) and periodic testing for those at high risk 
for infection, the need to further expand screening became 
paramount as cases in young adults continue to rise in rela-
tion to the opioid epidemic.6 This new screening guidance 
includes a recommendation for routine HCV screening at 
least once in a lifetime for all adults aged ≥18 years, except 
in settings where the prevalence of HCV infection is 
<0.1%. Additionally, HCV screening is recommended for 
all pregnant women during each pregnancy, except in set-
tings where the prevalence of HCV infection is <0.1%.

Our institution has been consistently screening for HCV 
in the Emergency Department and many ambulatory clin-
ics, in line with the prior USPSTF and CDC guidelines.7,8 
We use electronic medical record (EMR) modifications and 
educational outreach activities for providers to ensure 
patients are tested. This investigation sought to analyze the 
way in which these screening initiatives were impacted by 
the healthcare restructuring that was undertaken in response 
to the outbreak of COVID-19.

Methods

This is an updated descriptive analysis of the data from a 
protocol that integrated HCV screening and treatment into 
clinical services throughout multiple departments within 
BMC. The details of this protocol have been previously 
described.7 HCV screening was chosen as a proxy for pre-
ventive health in this study because BMC has an already 
developed and maintained HCV screening database.

Study Setting

Boston Medical Center (BMC) is an urban, academic facil-
ity that receives approximately 1.1 million patient visits per 
year. The medical center is the largest safety net hospital in 
New England and is recognized as the primary safety net 
care provider for Boston’s indigent and most vulnerable 
population.7 In the medical center, more than 70% of 
patients identify as minority; more than 50% identify as 
African American; and more than 20% identify as Hispanic/
Latino. Approximately 25% of BMC patients are homeless 
and >30% do not speak English.9

BMC developed an HCV screening program which was 
implemented in November 2016. This program has been 
previously described in great detail.7 This screening pro-
gram has been used in conjunction with the medical cen-
ter’s hospital-wide outreach, linkage, and treatment efforts. 
The objective has been to increase diagnosis of HCV and 
HCV linkage to care in the institution.7 As an urban safety 
net hospital, BMC’s prevalence of HCV RNA+ patients is 
approximately 3.94%, which is much greater than the 
national average of 0.93%.10

Boston diagnosed its first patient with COVID-19 on 
February 1, 2020, and on March 10 the governor declared 
a state of emergency in Massachusetts. Like many health-
care facilities across the country, BMC implemented 
many operational changes in response to the COVID-19 
pandemic.

To preserve personal protective equipment and hospital 
personnel capacity in preparation for a COVID-19 surge, 
BMC implemented emergency preparedness workflow 
changes to decrease the volume of ambulatory in-person 
visits effective March 16. This included the adoption and 
utilization of telemedicine by outpatient clinics whenever 
possible. However, much preventive care, including phle-
botomy for HCV screening, was not performed during this 
period.

Data Collection

The data for this analysis was collected prospectively 
beginning on December 1, 2019 and continued through 
June 30, 2020. Hospital-wide HCV antibody (Ab) tests 
and results, as well as confirmatory HCV RNA tests and 
results for those that were HCV Ab+, were collected and 
aggregated daily for all patients 18 years and older. Once 
collected, tests were organized by testing site and catego-
rized as either “Emergency Department/Inpatient” or 
“Ambulatory.” Occupational health tests were excluded 
and removed from the dataset. Tests were de-duplicated 
by patient medical record number, name, and date of 
birth. Previous HCV+ patients that have already been 
enrolled into our tracking were also excluded since we are 
capturing newly identified HCV+ patients.
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Data Analyses

HCV Ab tests were compared for the time periods before and 
after emergency response policies were implemented at 
BMC on March 16, 2020. The “before” period was from 
December 1, 2019 to March 15, 2020, and the “after” period 
went from March 16, 2020 to June 30, 2020. Descriptive sta-
tistics were used to show the total number of HCV tests that 
were ordered in each time period, as well as the total number 
of new HCV RNA+ patients that were identified before ver-
sus after the policy changes. This was done for all testing 
sites across the medical center, as well as for the ambulatory 
sites alone. For all ambulatory-only analyses conducted, all 
emergency department (ED) and inpatient testing sites were 
excluded. The ambulatory-only testing numbers are included 
within the hospital-wide testing numbers.

The mean daily tests for each time period were com-
pared using a two-sample t-test, and confidence intervals 
and P-values are reported. This comparison was first per-
formed on all testing and result data collected across the 
medical center and then repeated for testing and result data 
from ambulatory clinics only. Statistical analyses were 
completed using SAS 9.4 (SAS Institute, Cary NC).

This project was approved by the Institutional Review 
Board at Boston University Medical Center under IRB 
number H-35734. There was a waiver for informed consent 
since it was a research analysis of a clinical program. This 
study adhered to the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) guide-
lines for cohort studies.

Results

HCV Ab testing and new HCV RNA+ identification 
decreased both hospital-wide and in the ambulatory clinics 
alone from the time period before to the time period after 
the operational changes were made on March 16, 2020. The 
Table 1 below shows the changes in HCV Ab testing num-
bers as well as new HCV RNA+ identification for the 
entire medical center as well as for the ambulatory clinics.

When the mean daily hospital-wide tests were com-
pared for the periods before and after the policy changes, 
the mean decreased by 22.9 daily tests (95% CI: 17.9-
28.0, P < .001). The mean new HCV+ patients identified 
daily hospital-wide decreased by 0.36 patients per day 
(95% CI: 0.20-0.53, P < .001). When comparing mean 
daily HCV tests ordered in ambulatory sites before and 
after the policy changes were implemented, the mean 
decreased by 22.1 daily tests (95% CI: 17.5-26.7, P < 
.001). The mean new HCV+ patients identified daily in 
ambulatory clinics decreased by 1.40 patients per day 
(95% CI: 1.03-1.76, P < .001).

Hospital-wide, there was a 49.6% decrease in HCV Ab 
testing in the 3 months after policy changes were imple-
mented compared to the 3 months prior. New HCV+ iden-
tification decreased by 42.1% hospital-wide following the 
policy changes. In ambulatory clinics, HCV Ab testing 
decreased by 71.9% and new HCV+ identification 
decreased by 63.3% in the time period after policy change 
implementation.

Discussion

The systematic response to COVID-19 led to a large 
decrease in HCV testing and identification across the medi-
cal center. This decrease is greatly amplified in the ambula-
tory clinics, where operations were drastically impacted by 
the policy modifications put in place to mitigate the spread 
of COVID-19. As healthcare continues to evolve during the 
current COVID-19 pandemic and further incorporate tele-
medicine and technology, it is important to keep other key 
public health initiatives in focus.

The significant decrease in HCV screening reported here 
demonstrates the consequential tradeoffs that occur between 
workplace safety and preventive patient care services, as a 
result of health system responses during this pandemic. Like 
HCV, many chronic illnesses are being impacted by this pan-
demic. Dramatic decreases in preventive screening tests, 
missed prescription starts for chronic diseases due to delayed 

Table 1. HCV Testing Numbers Before versus After March 16, 2020.

Before After % Difference

Hospital-wide
 Mean daily HCV Ab tests (SD) 45.7 (24.7) 22.8 (8.9) –50.1
 Mean daily new HCV+ identified (SD) 1.9 (1.3) 1.5 (1.5) –21.1
 Total HCV Ab tests 4847 2442 –49.6
 New HCV+ identified  159   92 –42.1
Ambulatory only
 Mean daily HCV Ab tests (SD) 30.7 (22.7) 8.5 (7.6) –72.3
 Mean daily new HCV+ identified (SD) 1.9 (1.8) 0.5 (0.7) –73.7
 Total HCV Ab tests 3249  912 –71.9
 New HCV+ identified   60   22 –63.3
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diagnosis, delayed cancer treatment, and postponement of 
childhood vaccinations have been noted in multiple practice 
environments.11-13 In light of the pandemic-related resource 
limitations and safety mitigation techniques, proactive 
healthcare models must be favored over reactive models, 
with interventions that reduce health risks, decrease avoid-
able emergency room visits, and minimize the burden of 
chronic disease-related complications.14

Healthcare providers utilizing telehealth visits should 
also use them as an opportunity for greater patient educa-
tion and emphasize the importance of preventive care. Since 
telehealth visits do not negate the need for in-person health-
care visits for lab-work and vaccinations, telehealth visits 
can also be used to educate patients on the healthcare sys-
tem safety measures that prevent the spread of COVID-19. 
This will serve to alleviate fears among those still hesitant 
to visit in-person.

Facilities should develop streamlined processes for 
rapid in-and-out lab and vaccination visits to supplement 
telehealth appointments. Non-traditional options, such as 
drive-through vaccination programs, street outreach cou-
pled with telemedicine to engage people experiencing 
homelessness, and increased access to in-home care have 
been used at our institution and should be seen as best-
practices to use when possible.15

The long-term impacts of these gaps in primary and pre-
ventive healthcare could be detrimental, and deliberate 
efforts to counteract this impact must be made. Preventive 
care gaps due to COVID-19 must be identified and targeted. 
Continued monitoring of HCV screening trends is vital, and 
adaptive approaches to working toward the goal of HCV 
elimination in the evolving virtual health world are needed.

Availability of Data and Materials

The datasets generated during and/or analyzed during the current 
study are available from the corresponding author on reasonable 
request.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest 
with respect to the research, authorship, and/or publication of this 
article: Support for HCV testing was provided by a grant from 
Gilead Sciences, Inc.’s FOCUS Program. FOCUS funding does 
not support activities beyond screening and linkage to care.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this 
article: All authors are recipients of Gilead FOCUS funding. 
Support for HCV testing was provided by a grant from Gilead 
Sciences, Inc.’s FOCUS Program. FOCUS funding does not 
support activities beyond screening and linkage to care.

ORCID iD

Heather Sperring  https://orcid.org/0000-0002-1347-5748

References

 1. Ryerson AB, Schillie S, Barker LK, Kupronis BA, Wester 
C. Vital signs: newly reported acute and chronic hepatitis C 
cases - United States, 2009-2018. MMWR Morb Mortal Wkly 
Rep. 2020;69:399-404.

 2. 2018-cdc-drug-surveillance-report.pdf. Accessed July 17, 
2020. https://www.cdc.gov/drugoverdose/pdf/pubs/2018-
cdc-drug-surveillance-report.pdf

 3. Kim H-S, Yang JD, El-Serag HB, Kanwal F. Awareness of 
chronic viral hepatitis in the United States: an update from the 
National Health and Nutrition Examination Survey. J Viral 
Hepat. 2019;26:596-602.

 4. US Preventive Services Task Force, Owens DK, Davidson 
KW, et al. Screening for hepatitis C virus infection in ado-
lescents and adults: US preventive services task force recom-
mendation statement. JAMA. 2020;323:970.

 5. Schillie S. CDC recommendations for hepatitis C screening 
among adults — United States, 2020. MMWR Recomm Rep. 
2020;69:1-17.

 6. Powell D, Alpert A, Pacula RL. A transitioning epidemic: 
how the opioid crisis is driving the rise in hepatitis C. Health 
Aff Proj Hope. 2019;38:287-294.

 7. Calner P, Sperring H, Ruiz-Mercado G. HCV screening, link-
age to care, and treatment patterns at different sites across one 
academic medical center. PLoS One. 2019;14:e0218388.

 8. Schechter-Perkins EM, Miller NS, Hall J, et al. Implementation 
and preliminary results of an emergency department non-
targeted, opt-out hepatitis C virus screening program. Acad 
Emerg Med. 2018;25:1216-1226.

 9. About Us. Boston Medical Center. Published July 7, 2016. 
Accessed July 17, 2020. https://www.bmc.org/about-us

 10. Rosenberg ES, Rosenthal EM, Hall EW, et al. Prevalence 
of hepatitis C virus infection in US states and the district of 
Columbia, 2013 to 2016. JAMA Netw Open. 2018;1:e186371.

 11. Wright A, Salazar A, Mirica M, Volk LA, Schiff GD. The 
invisible epidemic: neglected chronic disease management 
during COVID-19. J Gen Intern Med. 2020;35:2816-2817.

 12. Kaufman HW, Chen Z, Niles J, Fesko Y. Changes in the num-
ber of US patients with newly identified cancer before and 
during the coronavirus disease 2019 (COVID-19) pandemic. 
JAMA Netw Open. 2020;3:e2017267.

 13. Bramer CA. Decline in child vaccination coverage during 
the COVID-19 pandemic — Michigan Care Improvement 
Registry, May 2016–May 2020. MMWR Morb Mortal Wkly 
Rep. 2020;69:630-631.

 14. Journal of Hepatology. The COVID-19 pandemic will have a 
long-lasting impact on the quality of cirrhosis care. Accessed 
July 17, 2020. https://www.journal-of-hepatology.eu/article/
S0168-8278(20)30217-8/fulltext

 15. Doctors Try Out Curbside Vaccinations For Kids To Prevent 
A Competing Pandemic. Accessed October 1, 2020. https://
www.wbur.org/commonhealth/2020/04/24/pediatric-mobile-
bmc-vaccines-nurses-coronavirus

https://orcid.org/0000-0002-1347-5748
https://www.cdc.gov/drugoverdose/pdf/pubs/2018-cdc-drug-surveillance-report.pdf
https://www.cdc.gov/drugoverdose/pdf/pubs/2018-cdc-drug-surveillance-report.pdf
https://www.bmc.org/about-us
https://www.journal-of-hepatology.eu/article/S0168-8278(20)30217-8/fulltext
https://www.journal-of-hepatology.eu/article/S0168-8278(20)30217-8/fulltext
https://www.wbur.org/commonhealth/2020/04/24/pediatric-mobile-bmc-vaccines-nurses-coronavirus
https://www.wbur.org/commonhealth/2020/04/24/pediatric-mobile-bmc-vaccines-nurses-coronavirus
https://www.wbur.org/commonhealth/2020/04/24/pediatric-mobile-bmc-vaccines-nurses-coronavirus

