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Running Head: Lessons from HIV/AIDS applied to COVID-19



Abstract

Background: The novel coronavirus, SARS-CoV-2, which wastfrecognized in December
2019, is responsible for the COVID-19 pandemic ib&taving a devastating impact on human

health, society and the global economy.

Methods. We summarize lessons learned from the HIV epidéhat offer insights about how
the response to COVID-19 can be improved, espgarathe United States which has incurred

one quarter of world’s infections to date.

Results: Lessons learned include: the need to develoglaptby valid tests for point-of-care
diagnosis and surveillance; the importance of a®rgig HIV and COVID-19 in the context of
syndemics; the potential role of structural interi@ns that address drivers of disparities; how
existing research infrastructure can be leverageattelerate development of therapeutics and

vaccines; and how modeling that is tailored tooagl epidemics can inform policy.

Conclusions. The window of opportunity to prevent a widesgt€20VID-19 epidemic in the
United States has already closed, but it is notat®to implement a mitigation strategy that can
save thousands of lives. Decisive leadership tee¢ldps policies grounded in scientific
evidence is key to charting a path forward. Thestjare is whether the United States is prepared
to learn from its past successes and mistakestheti 1V epidemic to develop a nation-wide

plan that puts politics aside and prioritizes sgJines.

Keywords: HIV; pandemic; epidemic; COVID-19; SARSEGA



Introduction

The COVID-19 epidemic that first began in Chinaarly 2020 has quickly become a pandemic
that is having a tremendous impact on the physigdlmental health of populations and how
they live, work and socialize. The last time gregory virus caused a pandemic with such far-
reaching consequences was in 1918, when H1N1 m#hukilled nearly fifty million people
worldwide! However, since the early 1980’s, the world hamnt@ealing with another
devastating pandemic, when the virus first knowkaman T-cell Lymphotrophic Virus 1lI
(HTLV-III) -- and later Human Immunodeficiency Vist(HIV) -- was first identified as the

causative agent responsible for Acquired Immunedidsfcy Syndrome (AIDS).

By the end of 2018, 75 million people had beenat&e with HIV, of whom 32 million hav died
and 1.7 million people were newly infected thatryeaThe number of reported HIV cases in the
U.S. overall is relatively low (1.2 million) and $ideen relatively stable for the last several years
(13.3 per 100,000) relative to many low and middeme countries, especially those in Africa,
Central and Southeast Asia and Eastern Europe.etfwnational HIV surveillance data masks
disproportionate incidence among Blacks and Latspecially young MSM, and those living in
southern statésas well as people who inject drugs (PWID) in gneural and semi-urban

areas. For over thirty years, researchers, civil socaty policymakers have worked to prevent
HIV transmission by developing and scaling up vmeations aimed at individual and
community-level behavior change. Internationaiteand networks of researchers,
philanthropists, non-governmental organizations @${and pharmaceutical companies have
also strived to develop efficacious antiviral treahts and ensure equitable access, and are still

pursuing efficacious preventive and therapeutic Mé¢cines.



For those on the frontlines of the HIV pandemie, ¢#arly days of the COVID-19 pandemic has
brought a surreal sense of déja vu. While HIV 8AiRS-CoV-2 have different viral lineages
and their transmission routes differ, the worldperience with the HIV pandemic can still offer
insights about how we can improve our responseQ¥ID-19. In their recent commentary,
Hargreaves and colleagues offered three lessohthth&llV epidemic has taught us to
anticipate and address inequalities, create anliagamvironment for behavior change and
launch a multidisciplinary effort to design and lenage interventions that promote behavior
change. We agree and offer additional lessons from thé épidemic that can help chart a path
to reduce morbidity and mortality associated witb\@D-19. We focus our discussion

primarily on the U.S., which has borne the gredbestien of reported COVID-19 cases to date.

Thelmportance of Survelllance and Diagnostic Testing

Although the history of the HIV pandemic is welldwn to mostIAIDSreaders, it is helpful to
review hallmarks of its epidemiology to comparéhe recent COVID-19 pandemic. In 1981, it
was first reported that young gay men were dyingadé illnesses associated with immune
suppression in cities like Los Angeles and New Yofkllowed by similar observations among
blood transfusion recipients and PWID. Healthaidiis recognized that they were dealing with
a new infectious disease that eventually spreayéoy continent through infected body fluids,
predominantly infected blood and semen. Howevevasn't until 1984 that its etiology was

linked to a novel virus: HIV:®

Although it was determined years later that HIV hadped from chimpanzees to humans in the

1950's and subsequently spread widely in the Ua$.ngale community in the 1970’s,



numerous conspiracy theories persisted that HIVimanted by the U.S. government or the
pharmaceutical industry, which at times has sigaiitly hampered efforts to promote HIV
prevention and treatmett!! Once the syndrome was described, scientistedtamrk on
identifying the etiology and developing a diagnos#ist. Yet it took almost four years from the
first report of AIDS in the literature to the tinmhen a HIV antibody test was available, and

another twelve to develop a viral detection aseajiagnose acute HIV infectidn.

In contrast to HIV, SARS-CoV-2 was detected rekdinquickly. Astute health officials and
epidemiologists identified new respiratory infeascand deaths from an unknown cause in
Wuhan, China between November and December 20th@uaih some speculate it may have
first appeared months earli€r.Using next generation amplification and sequemcin
technologies that were not available in the 198&g&ntists worked quickly to identify the
pathogen as a novel coronavirus that was eventdaslignated as SARS-CoV-2.Teams
investigating the infection benefited from lessteened from the relatively recent epidemics of
related coronaviruses, sudden acute respiratong (BARS-CoV-1) that emerged in 260and
Middle-Eastern Respiratory Syndrome (MERS) in 281Despite rumors that SARS-CoV-2
was genetically engineered in Wuhan or the U.Syeegjng of the SARS-CoV-2 genome
confirmed that it was not derived or purposefullgrmipulated in a laboratory.All three
coronaviruses have been found to originate in alsimath SARS-CoV-1 being found in civets
and MERS being traced to cam&lsSARS-CoV-2’s genetic composition closely resemivfet

of bats, although some studies have implicatedv@mrediate host such as a pangdiiff.

With the sequence of the pathogen known, sciergistkly turned to develop PCR-based

methods for the detection of SARS-CoV-2 RNA. Sikt¥ is a chronic viral infection and



SARS-CoV-2 is limited to an acute infection, thiisting strategies are different. In general,
any test that identifies the presence of HIV RNAoast infection with HIV via serology reflects
that the person has been HIV-infected, while onlgsa that can detect the presence of virus,
such as a nucleic acid or antigen test is usefutigntifying active (i.e. acute) infection with
SARS-CoV-2. The main advantage of serologicalngsiior SARS-CoV-2 is epidemiologic
surveillance, but since SARS-CoV-2 infection mayseadisease long after active infection is
resolved, antibody testing may be helpful in idgig the cause of associated symptoms,
although specific treatment for such sequalaerigently lacking. Given sirides in technology
that were first developed for HIV, molecular SARSMG2 assays were rapidly deployed around
the world. Although the validity of many tests wamgially suboptimal, they were sufficient for
diagnosing most people who had become infecteemdded alarming evidence that the scope

of the epidemic was quickly expandifitf°

The first tests for HIV usually took weeks for réésuo return and if the test was positive,
confirmatory tests such as the Western Blot wegeired. This not only delayed diagnosis of
persons with HIV, but also implementation of cohtaacing. New tests were eventually
developed to reliably diagnose a person at poittaoé (POC), within minutes of testif.
These next generation POC tests allowed persohsHiit to immediately initiate life-saving

antiretroviral treatment (ARTY-

A similar testing process is happening with the @DXI9 pandemic, albeit at a faster pace.
Encouraged by diagnostic companies, next-generdtagnostics are materializing, including
POC viral nucleic acid or antigen tests and seiekd@nce available, POC tests can be rapidly

deployed to diagnose persons with SARS-CoV-2, emgipleople to learn when they should



self-isolate, and allowing health officials to emypkapid contact tracing. Such procedures would
greatly enhancement prevention meastit@ue to ongoing delays in the scale up of SARS-
CoV-2 testing in the U.S., health officials areoatigrning to pooling approaches that proved to

be cost-effective and scalable earlier in the Hpitlemic and in resource-limited settirfgs*

HI1V and COVID-19 disproportionately affect Disadvantaged Populations and

Communities of Color

Since the beginning of the HIV epidemic, commusité color and disadvantaged populations
have been disproportionately affected. As of 2@l8¢ck and Latinx populations in the U.S.
accounted for 69% of new HIV infectioAompared to Whites, Blacks and Latinx have an 8.2
and 3.4 times greater HIV incidence, respectividiy mortality is also higher for Blacks and
Latinx with rates being 6.5 and 1.8 times greatantWhites, respectively. Globally, other
populations that have disproportionately high basdef HIV infection are those with unequal
opportunities and/or social exclusion, including s@rkers?> MSM,?® PWID 2’ prisonerg® and
transgender persof3Racial and ethnic minorities and disadvantagedifadions also have

poor outcomes along the HIV care continuum, ineigdower rates of linkage and retention in

care, later initiation of ART and lower adhereneading to sub-optimal viral suppressiri:

Existing surveillance data on COVID-19 similarlyinates a disproportionate burden of
morbidity and mortality is borne among communitiésolor>*** Racial/ethnic minorities are
more likely to test positive for SARS-CoV-2 than téls >* Blacks account for 22% of
infections, yet comprise 13% of the U.S. populaticatinx account for 33% of infections but

18% of the populatiof® Blacks are almost 3 times more likely to be hasigied for COVID-19



than Whites® Across the U.S., COVID-19 mortality rates are 86igfher for Blacks and over
50% higher for Latinx relative to Whité§COVID-19 data for disadvantaged populations is
currently limited to outbreaks in concentratedisgtt, but these highlight emerging disparities

among people who are incarcerated and unstablyedarshomeles®*°

Social and Structural Factorsare Potent Epidemic Drivers

Social and structural determinants are those tigagxogenous to the individual which can fuel
disparities in viral transmission and disease anemmgmunities of color and disadvantaged
populations. For example, stigma and discriminatian increase HIV risk and undermine HIV
prevention and treatment, especially among raaidlethnic minorities and socially
marginalized populations. HIV-stigma is groundedhe intersectionality of HIV infection,
racism, homophobia, and sexi&iff; stigmatization often manifests into fear of angerience

of discrimination in health care settints.

In the beginning of the HIV epidemic, MSM were detjout for abuse as they were blamed for
spreading HIV. AIDS was initially referred to a84y-Related Infectious Disease” (GRIf3)a
label that was seized upon by sensational medlateuhat published headlines referring to the
‘gay plague™. Human rights violations, stigma astidcrimination perpetuated against sexual
minorities and PWID continue to be major barrieratcessing HIV prevention interventions,
testing and ART>*®Mistrust in the health care system consistendystates to reduced
engagement in HIV prevention behavidr€ and poor retention in HIV care and medication
adherencé?*° Fear of discrimination due to testing positive hasn documented among people

living with HIV (PLWH) who delay testing.



Comparable stigmatization in communities of coklenaming from systemic racism and
discrimination has already influenced the COVIDgEhdemic. When the origin of the outbreak
was reported in China, Asians and Asian Americaeevtargeted and labelled by key figures
including the President of the United States wlierred to SARS-COV-2 as the “Chinese virus”
and COVID-19 as “Kung Flu.” People of Chinese aftiter Asian descent became victims of
physical and verbal abuse. Whereas HIV was us@gstcation to uphold homophobic
legislation, COVID-19 is being used as an excugadmote racism and social exclusion, further
inciting racial tensions:*?When repercussions exist for testing positive¥ARS-CoV-2, such

as lost wages or being shunned by peers, it shmushticipated that some people will delay

testing and/or hide their positive test results.

The physical environment in which people live, lwand spend time can confer HIV risk or
protection. For example, among PWID, physical HBks include drug injecting locations, jails
and prisons as well as drug trafficking rout®8mong sex workers, establishments such as
brothels and bars sometimes offer free accessdorns and therefore pose a lower risk of HIV
transmission than sex work that occurs in the stfeé Racial and ethnic minorities are also
burdened by increased risk of HIV due to theimiyconditions, including racial residential
segregation, whereas residing in densely popubmieas and multi-generational househdlds
can increase the risk of exposure to SARS-CoV-2idReg in homeless shelters, overcrowding,
poor ventilation, close habitation or dormitorydstiiousing and poor personal hygiene due to
restrictions on soap, cleaning supplies and hanitizer® pose additional risks. Residing in
high-poverty areas where there is limited acce$e#ith care likely contributes to delayed

COVID-19 testing and presenting with more advarntisdase.



Economic factors, policies and politics are alstepbdrivers underlying infectious disease
transmission. During government-mandated staysatehorders, the majority of critical
essential workers (e.g., service industry, agncaltnursing, correctional staff) are racial and
ethnic minorities, rendering them more likely teeiract with someone infected with SARS-
CoV-2>° Racial and ethnic minorities are more likely todmeployed in minimum wage jobs
where they lack paid sick leave and experiencefarmdimited workplace protectiondwhich

creates pressure to work while sick or to avoidoadvting for a safer workplace.

In the early 1980’s, then U.S. President Ronaldg@eavas criticized for his silence on the
HIV/AIDS epidemic; he did not publicly refer to ABor use the word ‘condom’ until 1985.
During the COVID-19 epidemic, President Donald Tpuderided face masks and until recently,
refused to wear one. As a result of these leagefaitures, both diseases and the prevention
strategies needed to mitigate them have been untknirbecause they have become intensely

politicized.

Syndemics Exacer bate Poor Health Outcomes

People who are at risk for or are living with HI¥tem live in the margins of society. Itis in
these margins that individuals are more likelyxperience a multitude of negative conditions
that interact to produce and sustain poor hé&fithis phenomenon has been termed,
“syndemics,” a combination of the words “synergyitidepidemics™® Many marginalized and
disadvantaged individuals experience high ratesibstance use (e.g., alcohol and drug Wse),

adverse mental health (e.g., depression, PTS&)d violence (e.g., police, community, and

intimate partner violenc®® The factors described above contribute towanthsiitude of



negative syndemic conditions that co-occur anddhatdditively associated with increased
risks for acquiring HIV, such as condomless sexXtimerson use of syringes among PWID, and
poor engagement in HIV caré®***These conditions give rise to a number of other-ov

lapping epidemics, such as those caused by heptand C viruses, sexually transmitted

infections and tuberculosié.

The same syndemic conditions that fuel HIV transiois and their root causes have played a
role in the COVID-19 pandemic. For example, justaasl insecurity can be a potent driver of
survival sex work in low and high income settifi§&’it is also one reason why some people in
low and middle income countries seek out bush-nmgjaingles or wet-markets, which can spark

zoonotic infections like HIV, SARS-Co-V1 and SAR®2.%71

Structural and individual factors contribute to dgmics among disadvantaged and marginalized
communities, particularly communities of color, amdél exacerbate the likelihood of
experiencing the negative and serious health caesegs of COVID-19, as well as “deaths of
despair’®"3from substance use (e.g., drug overdose, alcatmied liver disease and suicide).
Systemic or structural factors contributing to sgmmits include residential segregation, which is
associated with a shortage of mental health prinfieals available to provide suppdttand

higher rates of substance U3é° At an individual level, people of color experiermeeryday
violence and discrimination that can proliferatess, affect immune function, and increase
susceptibility to illness and poor health outcorf{€& Alcohol and/or drugs may be used as a
coping mechanism for discrimination and the sttkas culminates from poor life
circumstance$’ As a result, top-down processes (i.e., from beombtitutional and social

structures down to individual level outcomes ankaw&or) may function to produce higher rates



of comorbidities. The process is likely cyclicalflwbottom-up processes functioning to sustain
the (inequitable) status quo. For instance, Blaakldispanic youth who engage in substance use
and experience poor mental health may face womgesacic outcomes, contributing further to

economic racial/ethnic dispariti&%®*

Thelmportance of Structural Interventions

Early in the HIV epidemic, prevention scientistsdsed on understanding and changing
individual-level determinants of poor health beloaénd HIV3*®3 This approach neglected root
causes. Now that scientists have begun to recogimzienportance of social determinants, they
are turning to multilevel approaches and thosectéeat HIV and accompanying syndemics
(e.g., mental health disorders, addiction, gen@esed violence, homelessness, food

insecurity)3+°

Some HIV prevention programs have successfully esetmunity mobilization by enlisting
stakeholders in their development and implementator example, to counter stigma and
discrimination among MSM in the early 1980s, gagnowunities created non-governmental
organizations (NGOs) such as ACT-UP, the TreatrAetibn Group and Gay Men’s Health
Crisis to provide prevention advice, HIV care adg@acacy to promote compassionate access to
experimental treatmen?s The American Foundation for AIDS Research was fiedhin 1983,
followed by the International AIDS Society in 198#&)ich promoted advocacy, networking and
sharing of scientific data. Elsewhere, communitpitization and advocacy was responsible for

monumental victories among disadvantaged populssoich as the provision of ART to all



people living with HIV in Brazif’? approvals for generic nevirapine for HIV-positiveegnant
women® and expansion of voluntary medical male circunacisimong primarily Black men in

sub-Saharan Afric¥"%°

Although it is early in the COVID-19 pandemic, somgvivors have begunto organize. Such
grassroots efforts may be needed not just for sagort, but to advocate for health care
reforms, since millions of people who have becomenployed during the epidemic have lost
employer-subsidized health insurance. COVID-19gpmaisi who suffer long-term health sequelae
could also be excluded from health insurance progran the basis of having ‘pre-existing
conditions’®®” To reduce morbidity and mortality related to COVID, community leaders
should be enlisted to disseminate education, preitssting and public health prevention
strategies (e.g., social distancing and facemabksjigh social networking shown to be
successful in HIV prevention efforts in communitigscolor % Since the ongoing Black Lives
Matters protests have highlighted broader socidlsaructural inequalities, there is due diligence
to leverage community involvement to support calla@bive public health responses that will
ultimately bridge access to adequate health dAyedemanding equity in the Black community,
it may be possible to leverage Black Lives Matt@tgsts as an opportunity teduceracial

health disparities. For example, at a time wheRSACoV-2 is surging in many U.S. states, a
federal mandate requiring facemasks in public coedlice stigma, backlash and violence
against Black men who continue to be disproportelgdargeted by police. Reports of
increases in police arrests of homeless peoplecahnot adhere to shelter-in-place orders could
be addressed by police education programs that®wedupational safety with harm reduction,

as has been done for HI?



Historically, the disease-specific response anduees dedicated to addressing the HIV
epidemic was known as AIDS exceptionali§thThis concept began as a Western response to
HIV and its disproportionate impact on specificups, in which HIV was positioned as not only
a health condition, but also a social issue thaiired a political, as well as a medical,
responsé®® Through AIDS exceptionalism, vertical programmfogHIV care and treatment
was established; however, horizontal programmifgytsf— community-based or patient-
centered paradigms of care - have evolved as amalolution to addressing HIV prevention
and treatment and co-morbidities among dispropoatiely affected populatiort§>'%At the
beginning of the COVID-19 epidemic, vertical promraing was initiated whereby a significant
proportion of resources were directed towardsrnigsind treatment. However, there is a critical
need for the integration of surveillance, testimggl treatment of COVID-19 into programming
efforts for other syndemics that affect the samaroanities. Integrated programming efforts
that are community-based and patient-centeredszengal given scarce allocation of medical
resources during the COVID-19 epiderfiitespecially those that address underlying socidl an

structural drivers. among disproportionately affdgpepulations.

Structural interventions also include policy chasgén 1990, the U.S. Congress passed a bill
enacting the Ryan White AIDS program that becareddtgest federal funded program in the
U.S. for PLWH, increasing access to ART for disadaged populationS> On the other hand,
the U.S. was much slower than the United Kingdoand@ia, Australia and Western Europe in
adopting legislation to allow federal support feredle exchange programs that can significantly
reduce the risk of needle sharing and HIV incidesmo®ng PWID. Yet when the U.S.

Congressional ban on the use of federal fundsgpatineedle exchange programs was finally



overturned in December 2015 following an HIV outdkk@mong PWID in rural Indiana, it had

bipartisan support®

In U.S. states that did not endorse the Afford&dee Act (ACA), low-income people without
health insurance may lack access to COVID-19 tgstind care. However, by intervening at a
macro-level, structural interventions may not omgtuce incidence and deaths from HIV and
COVID-19, but also “deaths of despair.” By integngtfree testing and contact tracing programs
for multiple infections of public health importan¢zg., HIV, HCV, STls and SARS-CoV-2), it
could be possible to simultaneously test for dédtions and coordinate contact tracing when
necessary, which would also reduce costs and stilglaero-level policy changes (expanding
access to ACA marketplaces) can provide more imatediitical assistance with COVID-19
testing and care to individuals who have lost tfwis and health insuranéeBeyond COVID-
19, the ACA was shown to improve timely diagnosid aare in HIV and chronic conditions,
medication adherence, and overall health for loesine individuals®’ % Other structural
approaches that could have a more immediate ingractirbing SARS-Co-V2 community
transmission include ensuring paid sick leave,rediteg moratoriums on rental and mortgage
payments, providing housing for individuals who hogneless and providing hand-washing

stations in areas with higher concentration of egperiencing homelessngés:%*

Accelerating the Pace of Experimental Treatmentsand Vaccines

When faced with a new infectious disease that b#s ligh incidence and mortality, scientists
face dual pressure to develop treatments to reshacbidity, as well as vaccines that can prevent

infection. With the AIDS death toll mounting in th®80’s and activists placing pressure on



governments, scientists needed substantial infretstre and funding. The first drug that showed
efficacy against HIV, zidovudine (AZT), was a rerposed cancer drug> When it was clear

that AZT would not be enough, a large clinicallfrigroup was established by the National
Institute of Health (NIH) in 1987 to partner withgrmaceutical companies to assist in the
development and validation of new antiretroviratiatg specifically developed for HIV, the
AIDS Clinical Trials Group (ACTG). This group hpeneered the rigorous evaluation of all
currently available HIV medications, culminatingtire one-pill once-a-day regimens we have
now*® The ACTG was later followed by the HIV Preventibrials Network (HPTN) and the
HIV Vaccine Trials Network (HVTN), and Centers falDS Research at multiple U.S.

universities which were also funded by the Nifi.

Similar efforts are taking place for COVID-19, wildrug initially developed for SARS-CoV1
and MERS, remdesivir, being re-purposed to trea®SAoV-2'*? Other drugs used to treat a
variety of other diseases that had potential d@gtagainst SARS-CoV-2 were also tested,
including hydroxychloroquine, azithromycin, ritorig\and lopinavir-**?Initially, only
remdesivir has showed efficacy for the treatmer@©#ID-19*8 but in June, 2020, a clinical
trial reported that a relatively inexpensive stéraiexamethasone, reduced mortality among
severely ill COVID-19 patients, but not in patiemtsh milder infections?! The next generation
of anti-SARS-CoV-2 agents are already being devesland tested, including viral enzyme
inhibitors, small interfering RNA agents, and madooal antibodies. These classes of agents
also have a history in the treatment of H¥/Similarly, they are being rigorously tested in
clinical trials groups with partnerships from phacautical companies, including the ACTE.

These trials have benefited from the existing sthiacture developed to respond to the HIV



pandemic, as well as adaptive study designs tteat ahulti-site clinical trials to nimbly test

numerous therapies using the same control group.

Like HIV, there is no vaccine available for SARS\GR. It was widely touted in 1982 by
Margaret Heckler that there would be an HIV vacainhin a year?* and yet after aimost four
decades, the world is still waiting. Similar renmegce being made about a vaccine for SARS-
CoV-21% Soon after SARS-CoV-2 was discovered, open saegaences for numerous
isolates were shared on the internet, enablingassplented collaborations between scientists
around the world that is accelerating the pacamdvation**® Although it is remarkable that
thirty-eight SARS-CoV-2 vaccines were undergoinglaeation in human clinical trials by
September 2020, three of which had entered Phs®AIRS-CoV-2 vaccines face considerable
challenges, suggesting that expectations shouldrbpered. Even in the absence of an HIV
vaccine, great strides have been made in our uagheliag of the immune responses needed to
protect against HIV infection, and such knowledgk gveatly assist in the development of a
vaccine for SARS-CoV-2. Efforts are needed nowddrass growing levels of vaccine hesitancy
and mistrust associated with the anti-vaxx movemehich is already unraveling decades’
worth of public health efforts to achieve herd immity for other infectious diseases, such as
measles, pertussis and dipthéfia.Social media is an under-utilized tool that cobédharnessed
to promote science communication and to countengssinformation about vaccines (i.e.,

‘infodemics’) 1%



The I mportance of Epidemiologic Data to Inform Policy

Epidemic and economic modeling are critical toolgnform policy responses and resource
allocation during the HIV and COVID-19 pandemics.b&st, models can help understand
epidemic drivers, predict and assess interventigatt, and optimally allocate fundifg:**°
However, they can also be inaccurate, which casht@@rroneous policy decisions. An analysis
of ten HIV models for South Africa found that all projected lower prevalence compaceal
subsequent household survey in 2012, and may heare dverly optimistic about the impact of
ART on HIV transmission. This led to an underestiion of resources needed for HIV
treatment and prevention in South Africa, whichtoures to experience some of the highest
HIV incidence rates in the world. Compared to ppas models, however, the models
performed better at capturing the overall magnitaie age distribution of the epidemic, as well
as mortality changes, which was attributed to ibmests in surveillance data informing the

models’ assumptions.

Three key lessons emerge from these and other mgdelccesses and mis-steps. First, good
data are essential; good models cannot compermsaiad or missing data. Especially for
emerging infectious diseases, rigorous populatiased epidemiological studies are required to
obtain unbiased estimates of critical parameteth a8 prevalence, rates of asymptomatic
disease, hospitalization and mortality. In Indentinel surveillance among pregnant women and
high-risk groups led to estimations that India Haelhighest burden of HIV in the world, but
subsequent general population surveys found pre\astimates were overestimated by 2-3

fold 132



In the U.S., lack of widespread SARS-CoV-2 testing the failure to quickly establish
population-based and sentinel surveillance systerdseporting requirements led to a major
failure in case ascertainment and contact traamugusdermined the ability to obtain rigorous
epidemiological data. Some counties and stateyekleporting key data, such as
hospitalizations and deaths, hampering monitormjyraodeling based on these key metrics.
Meaningful investments in surveillance and epidéogical data collection are essential and are
urgently needed to understand the epidemic andnmifoodeling. It is also imperative to
maintain transparency in SARS-CoV-2 testing, hadigation and mortality data to enable
timely epidemiologic analysis and modeling to imfapolicy. When data are uncertain or
unavailable, sensitivity analyses are criticalmalerstanding how different assumptions may

change model outcomes, and can help prioritize @ataction.

Second, models need to be validated against réataaerify predictive performance, and
iteratively refined with new data. For example, mliag groups in the U.S. and elsewhere
developed online interactive ‘dashboards’ as phtti@ public health resource. In some cases,
however, these models relied on data from settioggeneralizable to the U.S. or made
incorrect assumptioh¥ about the impact of social distancing intervergiand led to
frustration, confusion and inappropriate messagmogind the importance of social distancing

and likelihood of resurgence after relaxation alsat-home orders.

Third, models incorporating historical contextustural drivers, and disparities are essential to
informing the tailored prevention responses neefédne size fits all’ response ignores local
complexity in structural risks and drivers, popigdatheterogeneity in risk and behavior,

disparities, and differential epidemic stages.t8gi@s required for ending the HIV epidemic in



Atlanta where the most vulnerable to HIV infecteme young Black MSM will differ from rural
U.S. counties hard hit by rising rates of injectirgg use and HI***3* Disparities in health
care access by race will continue to fuel dispesith HIV incidence unless directly addres§€d.
Decentralized and integrated HIV prevention an@ can increase access to services among

underserved populations and provide synergistiefitst>®

Similarly, the surge of COVID-19 in rural U.S. setfs following a decline in New York and
other northeastern citié2® and the disparate approaches to social distarcirass statéd’
emphasize the need for local perspectives. Theapsptionate number of racial and ethnic
minorities living in densely populated housing arédue to historical housing segregation and
regulation) which confer higher risk of SARS-CoMr@nsmission should be considered in a
local context. Further, the over-representatioBlatks in essential worker occupations and
resulting higher risk of SARS-CoV-2 infection andmtality**® should be incorporated into
models which examine how to reduce disparities liExgonsideration of these structural
factors and disparities which shape risk and ouemynmformed by data, is needed for models to

accurately inform effective local strategies.

Conclusions

At the time of writing in September, 2020, the UaBcounted for nearly one quarter of the
world’s reported COVID-19 cases, SARS-CoV-2 incickemwas still increasing in thirteen states
and there were approximately 40,000 new infectaom$ 1,000 COVID-19 deaths daily across
the nation. Despite this, there is still no natianandate for basic prevention precautions such

as facemasks or social distancing. Although the k&§ponse to the HIV epidemic has had its



flaws, HIV/AIDS prevention and treatment improvedldwing the implementation of national
AIDS strategies and the President’s Emergency BlaAIDS Research (PEPFAR) became
known as a global leader in scaling up HIV treatmerower and middle income countries. In
contrast, the U.S. response to COVID-19 has beemanitigated disaster mired in testing
delays, shortages of personal protective equipiffPE), uneven reporting, highly politicized
public health recommendations and a continuedd&eknational plan to mitigate ongoing

transmission.

Decisive leadership that develops policies groundestientific evidence is key to charting a
path forward. The proposed U.S. withdrawal from Wiorld Health Organization will only
weaken attempts for a coordinated, multi-laterapomse to this pandemic and could have a
ripple effect on others, like antimicrobial resista. Already it is anticipated that COVID-19

will erase 20 years’ worth of prevention gains ¥/, TB and malarid3 In July, 2020, the

U.S. bought the world stockpile of remdesivir, afiehe only drugs shown to have antiviral
activity against SARS-CoV-2, leaving the rest o tiorld reeling. Experts fear that the U.S.
federal government’s plan to select promising SARSA2 vaccine candidates and bring them
to scale by the end of 2020 (“Operation Warp Spear® intended only for Americans and may
overlook promising candidates since the operatimiueles those developed in Chiffa. The
COVID-19 pandemic will not end if the U.S. or otlwauntries take an ethnocentric approach by
stockpiling essential medicines, vaccines or paprotective equipment. Instead, all countries
need to recognize that the sustainability of cration is inexorably linked to that of inequitable
and unsustainable resource utilization, a coret tehglanetary health*® Decisions about access

to future life-saving treatments and vaccines gthbel made jointly and with transparency



through a process that includes representatives &ftected communities, and based on ethical

principles such as health as a human right.

COVID-19 has exposed the ‘fault lines’ in our sogi€” It is a national tragedy that the window

of opportunity to prevent a widespread COVID-19%depnic in the U.S. has already closed, but it
is not too late to implement a mitigation stratéiggt can save thousands of lives. The question
is whether the country is prepared to learn frapést successes and mistakes with the HIV

epidemic, and develops a nation-wide plan that palisics aside and prioritizes saving lives.
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