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This report presents the authors’ estimates of the 2020 national average hospital
per-admission payments for COVID-19 hospitalizations for patients covered by
commercial, Medicaid, and Medicare fee-for-service (FFS) sources of insurance
coverage (i.e., market).

Based on the most recent publicly available data, research, and reports through mid-June 2020 on U.S. hospitalizations for
COVID-19, as well as the current coding guidance for reporting relevant diagnosis and procedure codes on administrative
claims, we estimate the hospitalization severity, length of stay (LOS), and diagnosis-related group (DRG) distributions for
COVID-19 hospitalizations. Using the estimated LOS, we then estimate the per-admission DRG payments made to hospitals
in each market, taking into consideration federal payment policy changes during the COVID-19 public health emergency. Our
estimates of hospital payment do not include payments for other services provided to hospitalized COVID-19 patients, such as
professional payments for inpatient physician visits. Finally, we combine the hospitalization age-specific severity distribution
with the distribution of hospitalized members by age in each market to estimate the average payment for each market. The
results are displayed in Figure 1.

FIGURE 1: 2020 ESTIMATED NATIONAL AVERAGE HOSPITAL PAYMENT PER COVID-19 HOSPITALIZATION

Inpatient DRG Reimbursement by Type of Payer
Commercial Medicaid Medicare

National Average $33,500 - $37,500 $18,000 - $20,000 $21,000 - $23,500

Key findings include:

= The expected average LOS for COVID-19 hospitalizations given current patterns of treatment and mortality is three to
seven days for patients with moderate severity disease who do not require intensive care unit (ICU) care, and eight to 12
days for patients with severe disease who require ICU care (with or without invasive mechanical ventilation).

= National average payments to hospitals for hospitalizations that include invasive mechanical ventilation (IMV) are
estimated to be substantially higher than hospitalizations not including IMV.

This report was commissioned by Gilead Sciences, Inc. The findings reflect the research of the authors;
Milliman does not intend to endorse any product or organization. If this report is reproduced, it should be
reproduced in its entirety.

) Milliman



MILLIMAN REPORT

Background

The first cases of the highly contagious coronavirus disease 2019 (COVID-19) were identified in the United States in January
2020 and the World Health Organization (WHO) characterized COVID-19 as a global pandemic in March.? Over the following
months, the new infection spread rapidly in communities throughout the world, resulting in tremendous strain and uncertainty
for healthcare systems everywhere, including the United States. New treatment protocols, infection rate estimates, and other
data crucial to healthcare providers’ understanding are emerging every day in the popular media, scientific journal articles, and
other avenues. To effectively plan for community spread and optimize providers’ capacity to care for local needs, providers
must continuously evaluate analyses and reconcile apparently conflicting clinical and other findings. In response to federal®
and state* directives this spring, U.S. hospitals shifted resources to conserve critical healthcare resources for the treatment of
COVID-19 patients, bracing for and subsequently experiencing a large influx of patients in regions with surging infections. At
the same time, hospitals and other healthcare providers have seen dramatic decreases in the demand for services not related
to COVID-19 treatment, as providers and patients postpone care to reduce the spread of the virus and preserve hospital
capacity to care for infected patients.®

With no baseline population immunity and relatively high rates of severe disease in the confirmed infected population,
especially among older age groups, maintaining sufficient access to hospital care for all patients who need hospitalization is
critical to hastening recovery from illness and minimizing severe complications and deaths from COVID-19. This includes
ensuring communities have sufficient hospital beds and advanced medical support capabilities, such as ICU beds and
ventilators. As COVID-19 infections spike and wane in areas around the United States, hospital bed and ICU bed occupancy
(even given significant hospital bed expansion) have reached very high levels, with a large percentage of beds occupied by
COVID-19 patients at the initial peak of infections.® The hospital resources needed to care for these patients are hard to
predict as optimal care pathways have been evolving rapidly with experience, including in areas such as respiratory support,
management of organ failure, and anticoagulation. Currently there are no treatments or vaccines approved by the U.S. Food
and Drug Administration (FDA) for COVID-19, and only one drug has received emergency use authorization for emergency
use in treating severe disease in hospitalized patients.” Notably, the hospital resource costs for treating COVID-19 patients are
anticipated to exceed proxy historical hospitalizations because of increased patient complexity, requirements for personal
protective equipment (PPE), cleaning regimens, and increased utilization of radiology services, drugs, and supplies.®

Recent federal legislation has authorized reimbursement and coverage changes for healthcare for individuals with COVID-19,
including increased payment under Medicare FFS for COVID-19-related hospitalizations® and funding of uninsured care from
the Public Health and Social Services Emergency Fund (PHE Fund).1° However, because of the rapid initiation and spread of
COVID-19 infections and these recent federal policy changes, healthcare payers and providers remain uncertain about
reimbursement amounts in different markets for treating patients hospitalized with COVID-19, which, in addition to
uncertainties about the amount of reductions in outpatient and elective care, hinders their strategic and financial planning
efforts for the remaining months of 2020 and future years.1%12

Milliman has previously estimated the potential overall impact of COVID-19 treatment and associated changes in care for other
conditions in 2020.%2 As a follow-on analysis, this paper presents average per-admission estimates by market of hospital
payment for COVID-19-related hospitalizations. Hospital payment is the payment by the insurer and any applicable patient
cost sharing to the hospital for their resources required to care for inpatients, such as room and board, nursing services, drugs,
diagnostic tests, and medical equipment and supplies. Hospital payments do not include payment to other providers for
services to inpatients, such as professional payments to physician for inpatient visits, procedures, and the interpretation of
diagnostic tests. We model the expected payment to hospitals based on what is currently known about the attributed
diagnoses and procedures provided to hospitalized U.S. COVID-19 patients of different ages and disease severity, historical
payment for similar patients, and specific reimbursement policies for COVID-19 care. Hospitals and other stakeholders need
the best estimates to ensure that COVID-19 patients receive essential care, while they manage their operations and planning
for 2021 amidst a high level of uncertainty about the changing disease presence in their communities and the overall financial
implications of the pandemic.
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Results

ESTIMATED 2020 AVERAGE PER-ADMISSION PAYMENT FOR COVID-19 HOSPITALIZATIONS

Using the Milliman COVID-19 Pandemic Modeling Suite, we estimate 2020 hospital reimbursement per COVID-19
hospitalization for three key sources of healthcare coverage: commercial, Medicaid, and Medicare FFS. The cost of treatment
of COVID-19 will vary by disease severity. We define COVID-19 hospitalization severity levels as follows:

= Moderate severity: All days during the hospitalization in a regular hospital bed.

= Severe: At least one day during the hospitalization in an intensive care unit (ICU) bed.

= Severe requiring IMV: At least one day with IMV during the hospitalization. All IMV days are spent in an ICU bed.

Within each severity level, the cost of treatment will vary by market due to different reimbursement amounts for each market.
Figure 2 displays our estimates of the potential range of national average per-admission payment by market. We estimate

payments separately for commercial (i.e., fully insured and self-funded group insurance), Medicaid, and Medicare FFS.
Medicare Advantage reimbursement may differ from Medicare FFS reimbursement.

FIGURE 2: 2020 ESTIMATED NATIONAL AVERAGE HOSPITAL PAYMENT PER COVID-19 HOSPITALIZATION, BY SEVERITY LEVEL AND MARKET

COMMERCIAL .) o ()

MEDICAID (@ ® O
MEDICARE FFs ® O

$20,000 $40,000 $60,000 $80,000 $100,000

@ Moderate severity Severe @ Severe requiring IMV

Note: The ranges in Figure 2 reflect variation in the national average payments and do not reflect the full spectrum of payments across all geographies or
reimbursement structures. Some actual payments will be substantially higher than national averages.

In addition to showing the 2020 projected payments shown in Figure 2, Figure 3 shows the expected severity distribution for
each market. The amounts shown in Figure 2 and Figure 3 are hospital payments only and do not include payments for other
healthcare services provided to hospitalized COVID-19 patients, such as professional payments for inpatient visits. These
amounts are inclusive of any member cost sharing, which has been waived by many payers. The range of average payments
shown in Figure 2 and Figure 3 represents our expected range of national average payments. Many actual payments will be
outside the ranges shown in Figure 2 and Figure 3 due to geographic variation and payer-specific reimbursement structures.
Out-of-network payments may also be significantly higher than national average payments.

FIGURE 3: 2020 ESTIMATED NATIONAL AVERAGE HOSPITAL PAYMENT PER COVID-19 HOSPITALIZATION, WITH SEVERITY DISTRIBUTION

Inpatient DRG Reimbursement by Type of Payer Assumed Distribution of Hospitalization by Type of Payer
Type of Hospitalization Commercial Medicaid Medicare Commercial Medicaid Medicare
Moderate Severity $24,000 - $26,000 $13,500 - $14,500 $15,000 - $16,000 71.4% 69.0% 66.9%
Severe $36,000 - $38,000 $14,500 - $15,500 $16,000 - $17,000 14.6% 16.4% 13.7%
Severe Requiring IMV $79,000 - $94,000 $41,000 - $49,000 $45,000 - $53,500 14.0% 14.6% 19.4%
Average or Total $33,500 - $37,500 $18,000 - $20,000 $21,000 - $23,500 100.0% 100.0% 100.0%

Page 3 of 9



MILLIMAN REPORT

Discussion and sensitivity testing

Our analysis shows there is a variation in the expected national average payment per hospitalization for each market. This is
due to market-specific reimbursement amounts and differences in severity mix. Historical Medicare payments to hospitals for
DRGs that could be assigned to high-severity COVID-19 hospitalizations involving IMV have exceeded $200,000 for very high-
cost cases, and commercial payments could be much higher than that. In general, commercial payers pay more than Medicare
or Medicaid for the same level of services. Our analysis also finds that hospital payments increase substantially when IMV is
used in the treatment of COVID-19 patients.

The key areas of uncertainty in our analysis are the hospital LOS, commercial and Medicaid reimbursement amounts, and the
distribution of COVID-19 hospitalizations by diagnosis-related group (DRG). Commercial reimbursements may vary significantly
from our DRG-based estimates due to the wide range of reimbursement structures used in the commercial market, including
DRG-based payments, per diem payments, discounts off billed charges, and other methodologies. Medicaid reimbursements may
vary from our estimates due to state-specific payment amounts, including the potential application of a 20% increase to the DRG
base weights for COVID-19 inpatient treatment as specified in the Coronavirus Aid, Relief, and Economic Security (CARES) Act
for Medicare FFS.

We vary the LOS and DRG distribution assumptions in order to produce the range of results shown in Figure 2 and Figure 3
that illustrate the effects of uncertainty for these assumptions. The actual range of payments will be much larger than the
range of the averages. To test the sensitivity of the DRG distribution, we shifted a proportion of expected treatments to higher-
cost and lower-cost DRGs within each severity level, based on clinical and actuarial judgment. To test the sensitivity of results
to LOS, we altered the assumed LOS by 2 days. Our baseline expectation is a five-day average LOS for moderate severity
stays, and a 10-day average LOS for severe stays with and without IMV. While we expect that the LOS for some surviving
patients with severe stays that include IMV may be longer, IMV is associated with substantial in-hospital mortality of at least
30%?* and, therefore, some of the patients in this group will have shorter hospital stays. The average number of ICU days per
stay approximates the days of IMV!® so we use the same baseline average LOS estimate for severe stays with and without
IMV for all patients, including those who die in the hospital and those who survive to discharge. Longer stays generally
produce higher total billed charge amounts for the hospitalization, so changes in the LOS can cause changes to outlier
payments. We do not project significant Medicare Inpatient Prospective Payment System outlier payments for most COVID-
19-related stays, so we observe that changes in the LOS do not cause substantial changes in payments.1® The range of
expected average hospital LOS used is shown in Figure 4.

FIGURE 4: 2020 ESTIMATED LOS PER COVID-19 HOSPITALIZATION, BY SEVERITY LEVEL

Moderate . .

Severity

Severe
(with and without IMV) . .

3 days 5 days 7 days 9 days 11 days 13 days

As treatment of COVID-19 continues to evolve based on greater experience with the infection, we expect that average per-
admission payments for hospitalizations will also change. For example, changes in care management resulting from real-world
experience and research findings, including the potential introduction of effective therapeutic agents, may reduce patient
severity and reduce use of IMV, which has been associated with higher mortality rates.”1® A shift of patients between severity
levels, from severe requiring IMV to severe, would result in a decrease in average payment per admission. For example,
shifting 50% of the severe patients requiring IMV to severe without IMV would reduce the average per-admission Medicare
reimbursement by approximately 14% relative to the average results shown at the bottom of Figure 3. In addition, this shift
would reduce the utilization of ventilators, which could help to close the gap researchers have estimated between the
availability and need for ventilators to care for COVID-19 patients.'® Furthermore, while the FDA has issued an emergency use
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authorization for remdesivir for hospitalized children and adults with severe COVID-19, many other products are currently
being evaluated for treatment of COVID-19, some of which are clinically available for other

indications while their COVID-19 use is investigational.?° Effective treatments also have the potential to affect the average per-
admission payment for hospitalizations due to factors such as changes in the severity mix of hospitalized patients, changes in
the average LOS, and charges for the treatment and other hospital services for COVID-19 patients. For example, a shift of the
distribution of patients from severe to moderately severe compared to Figure 3 would result in a decrease in average per-
admission payment, reduction in the utilization of ICU beds, and reduction in the average COVID-19 hospitalization LOS.
These changes would increase hospital capacity to care for additional COVID-19 patients as well as individuals with other
conditions requiring hospitalization, affecting the projections of models of hospital resource capacity,?* which are of great
interest to localities managing hospital resources to meet anticipated community needs. The per-admission payment and other
effects of changes in any of these parameters will depend upon the market and, in the commercial market, the applicable
reimbursement arrangements.

To inform discussions of the financial impact of COVID-19 hospitalizations, several recent studies have relied on historical
claims data to estimate the cost of inpatient COVID-19 treatment. Studies from March, April, and May 2020 by America’s
Health Insurance Plans (AHIP),?? Health Affairs,?® Kaiser Family Foundation,?4?> FAIR Health,?® and the Brookings Institution?”
rely on historical payer cost per admission for DRGs, typically admissions for respiratory conditions with treatments similar to
those reported for hospitalized COVID-19 patients. Another AHIP study published in June 2020 relied on survey responses by
payers, including Medicare Advantage (MA), commercial, and Medicaid managed care organizations (MCOSs) to estimate the
payment per COVID-19 admission by market.?® Our methodology differs from these approaches in that we estimate the LOS
for COVID-19 inpatient hospitalizations from the published literature, and we project the DRG payments specific to those LOS.
This methodology produces a result more reflective of anticipated COVID-19 payments than relying on historical average
payments for proxy DRGs. Some of the published estimates are roughly in line with our results, and some are not. We did not
conduct further analysis to determine the causes of these differences.

Methodology and data sources

METHODOLOGY

We apply assumptions for the following parameters based on the most current COVID-19 experience in estimating hospital
payments for COVID-19 hospitalizations:

= Average hospital LOS for each severity level: We estimate an average LOS for each severity level that applies to all ages
based on the most current public sources of information on COVID-19 hospitalization LOS in the UnitedStates and
Europe.29:30.31,32,33,34,3536 \\e assume the average LOS for each severity level is the same for each market.

= Distribution of hospitalizations across severity levels: We estimate the distribution of hospitalizations across severity levels
for each adult age band (18-49, 50-65, 65 and over) based on the most recent data on the interventions/outcomes for
COVID-19 hospitalizations (total hospitalizations, ICU use, IMV use) from the COVID-19-Associated Hospitalization
Surveillance Network (COVID-NET), the Centers for Disease Control and Prevention’s (CDC’s) weekly summary of data
for COVID-19 laboratory-confirmed hospitalizations as of May 30, 2020.3” We estimate the distribution of hospitalizations
across severity levels for children (0-17) based on the most current public sources of information on pediatric COVID-19
hospitalizations in the United States.383°

= Distribution of DRGs within each severity level: We estimate the DRG distribution of hospitalizations within each severity
level that applies to all ages based on the DRG assignment by the Centers for Medicare and Medicaid Services (CMS) of
the new ICD-10-CM code for COVID-19 that was effective on April 1, 2020 (U07.1, COVID-19),4° COVID-19 coding
guidelines from the CDC,*%42 and information on the clinical characteristics and most common diagnoses of hospitalized
U.S. COVID-19 patients. 31.37:43

To estimate the average hospital reimbursement for a COVID-19 hospitalization by severity level and market, we use Milliman
proprietary research, claims databases, and public sources of information, as well as emerging reported COVID-19 claims
experience from various payer types. Robust claims data for COVID-19 hospitalizations are limited across markets due to
diagnosis coding changes and the short U.S. infection experience where treatment patterns are rapidly evolving. We project
Medicare FFS DRG payments, and we apply percentage-of-Medicare reimbursement amounts for each market to project
market-specific DRG payment estimates.
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For each market, we derive an average allowed cost per severity level by blending the projected 2020 payment amounts by
DRG with the assumed distribution of DRGs by severity level. We blend projected DRG payments for federal fiscal year
2020 (October 1, 2019, to September 30, 2020) and federal fiscal year 2021 (October 1, 2020, to September 30, 2021),
weighting these payments with two-thirds and one-third weights, respectively, to represent payments made for COVID-19
admissions in the last nine months of 2020. We omit payments made in the first three months of 2020 due to the new
coding guidance effective April 1, 2020. We adjust for the provider reimbursement arrangements underlying each market.
We then produce an overall average allowed cost per hospitalization within each market by weighting the costs by severity
level with the assumed distribution of hospitalizations. The assumed distribution of hospitalizations differs by market due to
the demographic characteristics for each market: based on published literature cited above, we expect higher ages will
have more severe cases.

The CARES Act authorizes a 20% increase to the weighting factor used in determining Medicare FFS DRG payments to
hospitals for inpatient COVID-19 treatment, and we apply this factor in our estimates for Medicare payments.® We assume this
increase does not apply for commercial and Medicaid payments. Because of the complexity of DRG payment calculations, the
20% weighting factor increase does not translate into a 20% increase in the total hospital payment. The CARES Act also
eliminates adjustments for sequestration effective May 1, 2020; as a result, estimated 2020 payments for Medicare assume
sequestration will only apply through April 30, 2020.

Our assumptions are based on rapidly changing information and emerging claims data; limited data exists to inform some key
assumptions. Throughout this analysis, we assume no additional reimbursement changes from known levels or other policy
changes within the remainder of federal fiscal year 2020 and federal fiscal year 2021 as of the publication date. It is possible
that actual hospital allowed costs are higher or lower than our estimated reimbursement for these patients.

DATA SOURCES

To estimate DRG payments, we rely on the fiscal year 2018 Medicare Provider Analysis and Review (MedPAR) data set from
CMS. The MedPAR data set is derived from fiscal year hospital inpatient services for 100% of Medicare beneficiaries and
contains over $140 billion in allowed charges. The file contains data from claims for services provided to beneficiaries admitted
to Medicare-certified inpatient hospitals and skilled nursing facilities. We exclude claims from skilled nursing facilities and long-
term care hospitals. The data has three months of runout after the end of the fiscal year.

To estimate commercial reimbursement as a percentage of Medicare, we rely on proprietary Milliman research and data sets,
such as the 2018 Milliman Consolidated Healthcare Database (CHSD). The CHSD contains proprietary historical claims
experience from several of Milliman’s Health Cost Guidelines™ (HCG) data contributors. The CHSD contains annual
enrollment and paid medical and pharmacy claims for over 30 million commercially insured individuals covered by the benefit
plans of large employers, health plans, and governmental and public organizations nationwide. To estimate Medicaid
reimbursement as a percentage of Medicare, we rely on the fiscal year 2015 through 2017 Medicare Cost Reports. We only
include hospitals with valid data for all three years. We normalize the results to account for differences in the service mix
between Medicaid and Medicare enrollees. Both the Medicaid and Medicare payments include add-on payments such as
state-directed payments (Medicaid), disproportionate share hospital payments, and indirect medical education payments.
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Caveats, Limitations, and Qualifications

This report was prepared for Gilead Sciences, Inc. We developed this information to illustrate the range of hospital reimbursement for COVID-19
hospitalizations. This information may not be appropriate, and should not be used, for other purposes.

Gilead may share this report with third parties in its entirety subject to the terms of our Consulting Services Agreement (dated July 25, 2016, as amended).
Milliman does not intend to benefit and assumes no duty of liability to other parties that receive this work product. Any third-party recipient of this work
product that desires professional guidance should not rely upon Milliman’s work product but should engage qualified professio nals for advice appropriate to
its own specific needs.

In preparing our estimates, we relied upon 2018 claims data from CMS and CHSD data contributors. The data were not audited but were reviewed for
reasonableness.

The results presented herein are estimates based on the best information available as of the date of publication. Differences between our estimates and
actual payment amounts may result from evolution in disease treatment patterns, payer-specific payment structures, geographic variation in the incidence of
hospitalizations, new legislation, federal rulemaking, and other unforeseen events that affect the per-admission payment for COVID-19 hospitalizations in
one or more markets. The relevant assumptions underlying this analysis are not only subject to change, but are almost certain to change, as our knowledge
of COVID-19 expands and additional experience emerges.

This report represents the opinion of the authors and is not representative of the views of Milliman. Milliman does not endorse any public policy or advocacy
position on matters discussed in this report.

Guidelines issued by the American Academy of Actuaries require actuaries to include their professional qualifications in all actuarial communications. Matt
Kramer, Matt Mraz, and Susan Silseth are consulting actuaries for Milliman. They are members of the American Academy of Actuaries and meet the
qualification standards to render the actuarial opinion contained herein.

) Milliman

Milliman is among the world’s largest providers of actuarial and related CONTACT

products and services. The firm has consulting practices in life insurance Carol Bazell

and financial services, property & casualty insurance, healthcare, and carol.bazell@milliman.com
employee benefits. Founded in 1947, Milliman is an independent firm with

offices in major cities around the globe. Matt Kramer

matt.kramer@milliman.com
milliman.com Matt Mraz
matt.mraz@milliman.com

Susan Silseth
susan.silseth@milliman.com

Page 7 of 9


http://www.milliman.com/
mailto:carol.bazell@milliman.com
mailto:matt.kramer@milliman.com
mailto:matt.mraz@milliman.com
mailto:susan.silseth@milliman.com

MILLIMAN REPORT

References

1 Holshue ML, DeBolt C, Lindquist S, et al. First case of 2019 novel coronavirus in the United States. N Engl J Med. 2020;382(10):929-936.
doi:10.1056/NEJM0a2001191.

2 WHO. WHO Director-General's opening remarks at the media briefing on COVID-19 - 11 March 2020. https://www.who.int/dg/speeches/detail/who-director-
general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020. Posted March 11, 2020. Accessed June 10, 2020.

3 Centers for Medicare and Medicaid Services. Non-emergent, elective medical services, and treatment recommendations.
https://www.cms.gov/files/document/cms-non-emergent-elective-medical-recommendations.pdf. Published April 7, 2020. Accessed June 10, 2020.

4 Ambulatory Surgical Center Association. State guidance on elective surgeries.
https://www.ascassociation.org/asca/resourcecenter/latestnewsresourcecenter/covid-19/covid-19-state. Updated April 20, 2020. Accessed June 10, 2020.

5 American Hospital Association. Hospitals and health systems face unprecedented financial pressures due to COVID-19. https://www.aha.org/guidesreports/2020-
05-05-hospitals-and-health-systems-face-unprecedented-financial-pressures-due. Published May 2020. Accessed June 9, 2020.

6 Centers for Disease Control and Prevention. COVID-19 module data dashboard — patient impact and hospital capacity pathway.
https://www.cdc.gov/nhsn/covid19/report-patient-impact.html. Updated June 10, 2020. Accessed June 10, 2020.

7 U.S. Food and Drug Administration. Emergency Use Authorization (EUA) information, and list of all current EUAS; coronavirus disease 2019 (COVID-19) EUA
information; drug products. https://www.fda.gov/iemergency-preparedness-and-response/mcm-legal-regulatory-and-policy-framework/emergency-use-authorization.
Updated June 15, 2020. Accessed June 16, 2020.

8 Strata Decision Technology. Report: hospitals face massive losses on COVID-19 cases even with proposed increase in federal reimbursement.
https://www.stratadecision.com/blog/report-hospitals-face-massive-losses-on-covid-19-cases-even-with-proposed-increase-in-federal-reimbursement/. Published
March, 24, 2020. Accessed June 9, 2020.

9 Section 3710, Coronavirus Aid, Relief, and Economic Security (CARES) Act. https://www.congress.gov/bill/116th-congress/house-hill/748/. March 27, 2020.
Accessed June 9, 2020.

10 Federal Department of Health and Human Services. Remarks at White House coronavirus press briefing.
https://iww.hhs.gov/about/leadership/secretary/speeches/2020-speeches/remarks-white-house-coronavirus-press-briefing-4-03-20.html. Posted April 3, 2020.
Accessed June 9, 2020.

1 Healthcare Finance. Insurers face uncertainty in setting 2021 premiums. https://www.healthcarefinancenews.com/news/insurers-face-uncertainty-setting-2021-
premiums. Posted May 29, 2020. Accessed June 14, 2020.

2 Khullar D, Bond AM, Schpero WL. COVID-19 and the financial health of US hospitals. JAMA. 2020;323(21):2127-2128. doi:10.1001/jama.2020.6269.

3 Milliman. Estimating the impact of COVID-19 on healthcare costs in 2020: key factors of the cost trajectory. https://us.milliman.com/en/insight/Estimating-the-
impact-of-COVID19-on-healthcare-costs-in-2020. Published April 23, 2020. Accessed June 9, 2020.

14 Auld SC, Caridi-Scheible M, Blum JM, et al. ICU and ventilator mortality among critically ill adults with coronavirus disease 2019 [published online ahead of print,
2020 May 26]. Crit Care Med. 2020;10.1097/CCM.0000000000004457. doi:10.1097/CCM.0000000000004457.

15 Discovery Critical Care Research Network, Society of Critical Care Medicine. Discovery VIRUS COVID-19 registry. https://sccmcovid19.org/. Updated June 12,
2020. Accessed June 14, 2020.

16 For more details on the Inpatient Prospective Payment System and outlier payments, see MedPAC Payment Basics: Hospital acute inpatient services payment
system. http://medpac.gov/docs/default-source/payment-basics/medpac_payment_basics_19_hospital_final_v2_sec.pdf?sfvrsn=0 Published October 2019.
Accessed June 10, 2020.

17 New York Times. What doctors on the front lines wish they'd known a month ago. https://www.nytimes.com/2020/04/14/nyregion/new-york-coronavirus.html.
Published April 14, 2020. Accessed June 10, 2020.

18 Cummings MJ, Baldwin MR, Abrams D, et al. Epidemiology, clinical course, and outcomes of critically ill adults with COVID-19 in New York City: a prospective
cohort study. Lancet. 2020;395(10239):1763-1770. doi:10.1016/S0140-6736(20)31189-2.

1% Ranney ML, Griffeth V, Jha AK. Critical supply shortages - the need for ventilators and personal protective equipment during the COVID-19 pandemic. N Engl J
Med. 2020;382(18):e41. doi:10.1056/NEJMp2006141.

20 Thorlund K, Dron L, Park J, Hsu G, Forrest JI, Mills EJ. A real-time dashboard of clinical trials for COVID-19 [published online ahead of print, 2020 Apr 24].
Lancet Digital Health. 2020;2(6):e286-e287. doi:10.1016/S2589-7500(20)30086-8.

21 Mathematica. COVID-19 Curated data, modeling, and policy resources. https://www.mathematica.org/features/covid-19-curated-data-modeling-and-policy-
resources. Accessed June 14, 2020.

22 America’s Health Insurance Plans. COVID-19 cost scenario modeling. https://www.ahip.org/wp-content/uploads/AHIP-COVID-19-Modeling.pdf.
Published March 30, 2020. Accessed June 9, 2020.

2 Bartsch SM, Ferguson MC, McKinnell JA, et al. The potential health care costs and resource use associated with COVID-19 in the United States. Health Aff
(Millwood). 2020;39(6):927-935. doi:10.1377/hlthaff.2020.00426.

24 Kaiser Family Foundation. Estimated cost of treating the uninsured hospitalized with COVID-19. https://www.kff.org/coronavirus-covid-19/issue-brief/estimated-
cost-of-treating-the-uninsured-hospitalized-with-covid-19/. Published April 7, 2020. Accessed June 9, 2020.

25 peterson Center on Healthcare-Kaiser Family Foundation. Potential costs of COVID-19 treatment for people with employer coverage.
https://www.healthsystemtracker.org/brief/potential-costs-of-coronavirus-treatment-for-people-with-employer-coverage/. Published March 13, 2020.
Accessed June 9, 2020.

26 FAIR Health. The projected economic impact of the COVID-19 pandemic on the U.S. healthcare system.
https://s3.amazonaws.com/media2.fairhealth.org/brief/asset/COVID-19%20-%20The%20Projected%20Economic%20Impact%200f%20the%20COVID-
19%20Pandemic%200n%20the%20US%20Healthcare%20System.pdf. Published March 25, 2020. Accessed June 9, 2020.

27 USC-Brookings Schaeffer Initiative for Health Policy. Estimating potential spending on COVID-19 care. https://www.brookings.edu/research/estimating-potential-
spending-on-covid-19-care/. Published May 7, 2020. Accessed June 9, 2020.

Page 8 of 9


https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.cms.gov/files/document/cms-non-emergent-elective-medical-recommendations.pdf
https://www.ascassociation.org/asca/resourcecenter/latestnewsresourcecenter/covid-19/covid-19-state
https://www.aha.org/guidesreports/2020-05-05-hospitals-and-health-systems-face-unprecedented-financial-pressures-due
https://www.aha.org/guidesreports/2020-05-05-hospitals-and-health-systems-face-unprecedented-financial-pressures-due
https://www.cdc.gov/nhsn/covid19/report-patient-impact.html
https://www.fda.gov/emergency-preparedness-and-response/mcm-legal-regulatory-and-policy-framework/emergency-use-authorization
https://www.stratadecision.com/blog/report-hospitals-face-massive-losses-on-covid-19-cases-even-with-proposed-increase-in-federal-reimbursement/
https://www.congress.gov/bill/116th-congress/house-bill/748/
https://www.hhs.gov/about/leadership/secretary/speeches/2020-speeches/remarks-white-house-coronavirus-press-briefing-4-03-20.html
https://www.healthcarefinancenews.com/news/insurers-face-uncertainty-setting-2021-premiums
https://www.healthcarefinancenews.com/news/insurers-face-uncertainty-setting-2021-premiums
https://us.milliman.com/en/insight/Estimating-the-impact-of-COVID19-on-healthcare-costs-in-2020
https://us.milliman.com/en/insight/Estimating-the-impact-of-COVID19-on-healthcare-costs-in-2020
https://sccmcovid19.org/
http://medpac.gov/docs/default-source/payment-basics/medpac_payment_basics_19_hospital_final_v2_sec.pdf?sfvrsn=0
https://www.nytimes.com/2020/04/14/nyregion/new-york-coronavirus.html
https://www.mathematica.org/features/covid-19-curated-data-modeling-and-policy-resources
https://www.mathematica.org/features/covid-19-curated-data-modeling-and-policy-resources
https://www.ahip.org/wp-content/uploads/AHIP-COVID-19-Modeling.pdf
https://www.kff.org/coronavirus-covid-19/issue-brief/estimated-cost-of-treating-the-uninsured-hospitalized-with-covid-19/
https://www.kff.org/coronavirus-covid-19/issue-brief/estimated-cost-of-treating-the-uninsured-hospitalized-with-covid-19/
https://www.healthsystemtracker.org/brief/potential-costs-of-coronavirus-treatment-for-people-with-employer-coverage/
https://s3.amazonaws.com/media2.fairhealth.org/brief/asset/COVID-19%20-%20The%20Projected%20Economic%20Impact%20of%20the%20COVID-19%20Pandemic%20on%20the%20US%20Healthcare%20System.pdf
https://s3.amazonaws.com/media2.fairhealth.org/brief/asset/COVID-19%20-%20The%20Projected%20Economic%20Impact%20of%20the%20COVID-19%20Pandemic%20on%20the%20US%20Healthcare%20System.pdf
https://www.brookings.edu/research/estimating-potential-spending-on-covid-19-care/
https://www.brookings.edu/research/estimating-potential-spending-on-covid-19-care/

MILLIMAN REPORT

28 America’s Health Insurance Plans. COVID-19 cost scenario modeling: treatment. https://www.ahip.org/wp-content/uploads/AHIP-COVID-19-Modeling-
Update_Wakely-2020.06.pdf. Published June 3, 2020. Accessed June 9, 2020.

29 Docherty AB, Harrison EM, Green CA, et al. Features of 20,133 UK patients in hospital with COVID-19 using the ISARIC WHO clinical characterisation protocol:
prospective observational cohort study. BMJ. 2020;369:m1985. Published 2020 May 22. doi:10.1136/bmj.m1985.

30 Gold JAW, Wong KK, Szablewski CM, et al. Characteristics and clinical outcomes of adult patients hospitalized with COVID-19 - Georgia, March 2020. MMWR
Morb Mortal Wkly Rep. 2020;69(18):545-550. Published 2020 May 8. doi:10.15585/mmwr.mm6918e1.

31 Richardson S, Hirsch JS, Narasimhan M, et al. Presenting characteristics, comorbidities, and outcomes among 5700 patients hospitalized with COVID-19 in the
New York City area. JAMA. 2020;323(20):2052—2059. doi:10.1001/jama.2020.6775.

%2 Levy TJ, Richardson S, Coppad K, et al. A predictive model to estimate survival of hospitalized COVID-19 patients from admission aata. MedRxiv preprint.
https://www.medrxiv.org/content/10.1101/2020.04.22.20075416v2.full.pdf. Posted April 20, 2020. Accessed June 9, 2020.

33 Rees EM, Nightingale ES, Jafari Y, et al. COVID-19 length of hospital stay: a systematic review and data synthesis. MedRxiv preprint.
https://www.medrxiv.org/content/10.1101/2020.04.30.20084780v3. Posted May 17, 2020. Accessed June 9, 2020.

34 Health Services Los Angeles County. COVID-19 dashboard. http://file.lacounty.gov/SDSInter/dhs/1070348_DHSCOVID-19Dashboard.pdf.
Updated June 9, 2020. Access June 9, 2020.

35 Discovery Critical Care Research Network, Society of Critical Care Medicine. Discovery VIRUS COVID-19 registry. https://sccmcovid19.org/.
Updated June 8, 2020. Accessed June 9, 2020.

%6 Intensive Care National Audit & Research Center. ICNARC report on COVID-19 in critical care. https://www.icnarc.org/Our-Audit/Audits/Cmp/Reports.
Updated June 5, 2020. Accessed June 9, 2020.

37 Centers for Disease Control and Prevention. COVID-NET: COVID-19-associated hospitalization surveillance network.
https://gis.cdc.gov/grasp/COVIDNet/COVID19_5.html. Preliminary data as of May 30, 2020. Accessed June 9, 2020.

38 Centers for Disease Control and Prevention COVID-19 Response Team. Coronavirus disease 2019 in children - United States, February 12-April 2, 2020. MMWR
Morb Mortal Wkly Rep. 2020;69(14):422-426. Published 2020 Apr 10. doi:10.15585/mmwr.mm6914e4.

3% Shekerdemian LS, Mahmood NR, Wolfe KK, et al. Characteristics and outcomes of children With coronavirus disease 2019 (COVID-19) infection admitted to US
and Canadian pediatric intensive care units [published online ahead of print, 2020 May 11]. JAMA Pediatr. 2020;10.1001/jamapediatrics.2020.1948.
doi:10.1001/jamapediatrics.2020.1948.

40 Centers for Medicare and Medicaid Services. ICD-10 MS-DRGs version 37.1 R1 effective April 1, 2020. https://edit.cms.gov/files/document/icd-10-ms-drgs-
version-371-rl-effective-april-1-2020-updated-march-23-2020.pdf. Published March 23, 2020. Accessed June 9, 2020.

41 Centers for Disease Control and Prevention. ICD-10-CM official coding and reporting guidelines April 1, 2020 through September 30, 2020.
https://www.cdc.gov/nchs/data/icd/COVID-19-guidelines-final.pdf. Accessed June 9, 2020.

42 Centers for Disease Control and Prevention. ICD-10-CM official guidelines for coding and reporting FY 2020 (October 1, 2019 - September 30, 2020).
https://www.cdc.gov/nchs/data/icd/10cmguidelines-FY2020_final.pdf. Accessed June 9, 2020.

43 Centers for Disease Control and Prevention. Interim clinical guidance for management of patients with confirmed coronavirus disease (COVID-19).
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html. Updated June 2, 2020. Accessed June 9, 2020.

© 2020 Milliman, Inc. All Rights Reserved. The materials in this document represent the opinion of the authors and are not representative of the views of Milliman, Inc. Milliman does not
certify the information, nor does it guarantee the accuracy and completeness of such information. Use of such information is voluntary and should not be relied upon unless an independent
review of its accuracy and completeness has been performed. Materials may not be reproduced without the express consent of Milliman.

Page 9 of 9


https://www.ahip.org/wp-content/uploads/AHIP-COVID-19-Modeling-Update_Wakely-2020.06.pdf
https://www.ahip.org/wp-content/uploads/AHIP-COVID-19-Modeling-Update_Wakely-2020.06.pdf
https://www.medrxiv.org/content/10.1101/2020.04.22.20075416v2.full.pdf
https://www.medrxiv.org/content/10.1101/2020.04.30.20084780v3
http://file.lacounty.gov/SDSInter/dhs/1070348_DHSCOVID-19Dashboard.pdf
https://sccmcovid19.org/
https://www.icnarc.org/Our-Audit/Audits/Cmp/Reports
https://gis.cdc.gov/grasp/COVIDNet/COVID19_5.html
https://edit.cms.gov/files/document/icd-10-ms-drgs-version-371-r1-effective-april-1-2020-updated-march-23-2020.pdf
https://edit.cms.gov/files/document/icd-10-ms-drgs-version-371-r1-effective-april-1-2020-updated-march-23-2020.pdf
https://www.cdc.gov/nchs/data/icd/COVID-19-guidelines-final.pdf
https://www.cdc.gov/nchs/data/icd/10cmguidelines-FY2020_final.pdf
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html

