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General Outline
e SARS-CoV-2 and COVID-19

- COVID-19, the media and reliable sources of information

- Review of some of the virology and epidemiology

* COVID-19 and healthcare systems

- EMS, Emergency Departments, Primary Care, etc.
* Impact of COVID-19 on management of substance use disorders
* Impact of COVID-19 on management of chronic pain

 Recommendations and approaches to mitigate COVID-19 impact

* Stretch break to prevent Zoom triggered fatigue syndrome, breakdowns and
revolt!









Double Pendulums










Naming of Viruses and Diseases

* Viruses, and the diseases they cause, often have different names
- HIV and AIDS
* Viruses are named based on their genetic structure to facilitate the development of
diagnostic tests, vaccines and medicines
- named by the International Committee on Taxonomy of Viruses (ICTV)
 Diseases are named to enable discussion on disease prevention, spread,
transmissibility, severity and treatment

- officially named by WHO using the International Classification of Diseases (ICD)

 ICTV announced “severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)”

- genetically related to the coronavirus responsible for the 2003 SARS outbreak

e WHO announced “COVID-19” as the name of this new disease
- COrona Vlirus Diesease-2019

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it



SARS-CoV-2

60-140 nm*

Manirul Haque et al., Future Virology, epub October 2020 * . . . .
Centers for Disease Control and Prevention's Public Health Image Library Respiratory droplets typically in the 5-10 um size



Turbulent Gas Clouds and Respiratory Pathogen Emissions: Potential Implications for Reducing Transmission of COVID-19
JAMA. 2020;323(18):1837-1838. doi:10.1001/jama.2020.4756

“Masks can be used both for source
control (i.e., reducing spread from an
infected person) and for protection of
the wearer (i.e., preventing spread to

an unaffected person)”

Figure Legend: Multiphase Turbulent Gas Cloud From a Human Sneeze



https://thorax.bmj.com/content/75/11/1024




Conspiracy Theories...
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Methods

* Danish nationwide registry-based cohort study investigating the association between
NSAID use and adverse outcomes

- All Danish residents who had a positive PCR test for SARS-CoV-2 during the period 27 February 2020 to
29 April 2020 were included in the study

- Primary outcome was death within 30-days of positive SARS-CoV-2 test

- Secondary outcomes included hospitalization, ICU admission, mechanical ventilation, and acute renal
replacement therapy within 14-days of positive test

e Exclusion criteria

- individuals with less than 1 year of residence in Denmark prior to the positive test for SARS-CoV-2

- individuals with an outcome during 30 days to 1 day prior to cohort entry were excluded, partly to
ensure that outcomes were incident and plausibly occurring due toCOVID-19

e Conducted a post hoc supplementary analysis in a cohort of all Danish patients who
tested negative for SARS-CoV-2 in the study period



Variable of Interest

* Current use of any NSAID prior to a positive SARS-CoV-2 test
- filled a prescription for any NSAID in the 30 days prior to the positive test

* Danish National Prescription Registry, with information on all dispensed prescriptions
at community pharmacies in Denmark since 1995

* Users of NSAIDs were compared to individuals without NSAID use in the
corresponding time window

Limitations?
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Variable of Interest

* Current use of any NSAID prior to a positive SARS-CoV-2 test
- filled a prescription for any NSAID in the 30 days prior to the positive test

* Danish National Prescription Registry, with information on all dispensed prescriptions
at community pharmacies in Denmark since 1995

* Users of NSAIDs were compared to individuals without NSAID use in the
corresponding time window

* In Denmark, NSAIDs are sold by prescription except for low-dose (200 mg) ibuprofen sold
over-the-counter in pack sizes of no more than 20 tablets

* In 2018, over-the-counter purchases of ibuprofen constituted 15% of total ibuprofen sales
and a smaller proportion of total NSAID sales

Potential to identify NSAID use from the Danish National
Prescription Registry is high compared to many other countries
where over-the-counter use of NSAIDs is common



Propensity Score Matching (PSM)

e Statistical technique that attempts to estimate the effect of a treatment or other
intervention by accounting for the covariates that predict receiving the treatment

* PSM attempts to reduce the bias due to confounding variables that could be found in
an estimate of the treatment effect obtained from simply comparing outcomes
among units that received the treatment versus those that did not

- Propensity score was used to increase comparability between NSAID users and non-users

* Independent variables in the PS model included:
- Age
- Sex
- Relevant comorbidities
- Use of selected prescription drugs

- Phase of the outbreak



Fig 1. Study design diagram

Lund LC, Kristensen KB, Reilev M, Christensen S, Thomsen RW, et al. (2020)
Adverse outcomes and mortality in users of non-steroidal anti-inflammatory drugs
who tested positive for SARS-CoV-2: A Danish nationwide cohort study. PLOS
Medicine 17(9): e1003308. https://doi.org/10.1371/journal.pmed.1003308
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003308

9,370 individuals who tested positive for
SARS-CoV-2 during the study period

134 were excluded due to migration
within 1 year prior to cohort entry

9,236 individuals followed for a total of
705 person-years


https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003308

Results

* Overall outcomes:
- 535 individuals (5.8%) died within 30 days
- 1,512 (16%) were hospitalized within 14 days
- 290 (3.1%) were admitted to the ICU
- 235 (2.5%) received mechanical ventilation

- 61 (0.7%) received acute renal replacement therapy

* NSAID profile:
- 248 (2.7%) patients had filled a prescription for an NSAID within 30 days before the test date

- Older (median age 55 versus 49 years)
- more likely to be overweight or obesity (13% versus 9%)

- More likely to have medical indications for NSAID - e.g., osteoarthritis (19% versus 12%) or rheumatoid
arthritis (7% versus 3%)

- Prescribed opioids the year before sampling date (24% versus 11%)



Results

After matching, covariates were

* Overall outcomes: well balanced w/standardized

535 individuals (5.8%) died within 30 days mean differences < 0.1 (Table 1)

1,512 (16%) were hospitalized within 14 days
290 (3.1%) were admitted to the ICU
235 (2.5%) received mechanical ventilation

61 (0.7%) received acute renal replacement therapy

* NSAID profile:

248 (2.7%) patients had filled a prescription for an NSAID within 30 days before the test date
Older (median age 55 versus 49 years)
more likely to be overweight or obesity (13% versus 9%)

More likely to have medical indications for NSAID - e.g., osteoarthritis (19% versus 12%) or rheumatoid
arthritis (7% versus 3%)

Prescribed opioids the year before sampling date (24% versus 11%)









Test-Negative Individuals
* |dentified 204,920 individuals with negative SARS-CoV-2 PCR test in study period

- Excluded 3,506 due to migration within 1 year prior to cohort entry

- Population of 201,414 individuals followed up for a total of 15,840 person-years

e Use of NSAIDs was associated with:

- decreased risk of death (RR 0.64, 95% Cl 0.49 to 0.84, p < 0.01)
- increased risk of hospitalization (RR 1.18, 95% Cl 1.08 to 1.28, p < 0.001)
- ICU admission (RR 1.39, 95% CI 1.00-1.95, p = 0.05)



Strengths and Limitations

* Danish nationwide registries

all individuals who had been tested for SARS-CoV-2 (positive and negative) — negative control analysis

data on prescription drug use, medical history, migration, hospital admissions, and death through
individual-level linkage between health and administrative registries

Data on those managed in the hospital and in the community

* Primary limitations:

potential misclassification of non-users as NSAID users
NSAID prescription may be considered an indicator of availability of NSAIDs rather than of actual use
unmeasured confounding due to a lack of information on study participants’ bodyweight

confounding by indication due to NSAIDs possibly being prescribed due to early symptoms of severe
COVID-19



Final Thoughts

* NSAIDs may not increase angiotensin converting enzyme 2 in humans

- Original hypothesis stems from experiments conducted in diabetic rats

- Data on those managed in the hospital and in the community

* Increased angiotensin converting enzyme 2 expression may not affect the risk of
severe COVID-19
- Studies w/ use of ACE inhibitors and ARBs with COVID-19 (risk of contraction and severity) have so far
not shown associations
» Adverse effects of NSAIDs on the course of pneumonia may be specific to bacterial
infections

- Recent study of NSAID users hospitalized for influenza found no association between use of NSAIDs and
ICU admission or death

No reason to withdraw well-indicated use of NSAIDs during the SARS-CoV-2 pandemic
well-established adverse effects of NSAIDs should always be considered
Lowest effective dose for the shortest possible duration



Let’s Take a Step Back



Where do we get high quality information
and how do we use it for decision making



https://www.cdc.gov/coronavirus/2019-ncov/index.html



Avoid close contact

Cover coughs/sneezes with a tissue

- If you don’t have a tissue, cough and sneeze
into the inside of your elbow, not your hands

Stay home when sick

Clean and disinfect frequently
touched surfaces following CDC
guidance for cleaning and
disinfection

* Wash hands often with soap/water

- If soap and water are not readily available,
use a hand sanitizer that contains at least
60% alcohol

e Stay at home orders






COVID-19 vs. Seasonal Flu

COVID-19 FATALITY RATE (PERCENT) 14.8

15 MAINLAND CHINA AS OF FEBRUARY 11, 2020
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Fatality Number of Fatalities 100

Rate Number of Cases

Vast majority of initial cases were in the China

- lower-quality health care than U.S.?

- Initially upsurge in cases overwhelmed their system (Wuhan province)

- Smoking rates in China >> America — respiratory complications

Initial deaths in U.S. were concentrated in a nursing facility

- Deaths may be under-reported during the crisis

Number of mild or asymptomatic cases is unknown - likely substantial

Limited access of test kits in U.S.
- Reserved for testing patients w/most severe presentation (highest mortality)

- South Korea had much better testing — mortality rates currently estimated at 1.8%*









Estimating Transmissibility and Mortality

* |tis generally accepted that SARS- CoV-2 is more transmissible than SARS- CoV and MERS- CoV

* Determination of an accurate reproduction number (R0) for COVID-19 is not possible yet

* An estimated RO of 2.5 (ranging from 1.8 to 3.6) has been proposed for SARS- CoV-2 recently,
compared with 2.0-3.0 for SARS- CoV

Calculating CFR during an ongoing epidemic

* One simple solution to mitigating the bias due to delays to case resolution during an ongoing
outbreak is to restrict the analysis to resolved cases



Conclusion:

Estimated RO for COVID-19 in Sri Lanka, calculated by three different methods, falls between

0.93 and 1.23, and the transmissibility R has reduced, indicating that measures implemented
have achieved a good control of disease









Impact of COVID on Treatment of
Substance Use Disorders and Chronic Pain















* EMS OOR Transport: 17% Increase
 EMS OOR Refusal: 71% Increase
* All EMS Runs*: 22% Decrease

* Seasonal changes not seen in 2019

* Excludes OOR transport




Potential Causes:

* People actively using may be social distancing -- > increase chance of a serious overdose

* Increased release of incarcerated users -- > less likely to have care plan in place

* Individuals in treatment face disruptions in access to care

*In person support groups suspended

* Dramatic increase in transport refusals may be due to fear of contracting SARS-CoV-2

* Cause of Death data may lag 6 months, EMS runs may provide earlier indicators of impact

* Limitations include only data from a single state (Kentucky)






Summary:
* QOpioid overdoses identified in EMR

- March 1 to June 30, 2019 and March 1 to June 30, 2020

- Intentional opioid overdoses excluded

 Comparisons included number of:
* acute myocardial infarctions

* total emergency department visits

nonfatal opioid overdose visits

102

227

Myocardial Infarction diagnoses

Total Emergency Department Visits

41

31

36565

26061



Cross-sectional study of urine drug test results from patients diagnosed with or at risk of
substance use disorders

Drug tests were ordered as part of a comprehensive treatment plan

Period before COVID-19 (November 14, 2019, to March 12, 2020) and the period during
COVID-19 (March 13, 2020, to July 10, 2020).

The total sample included urine drug test results for 150,000 patients with a 50/50 split



Summary:

Urine Screens testing positive
- Pre-COVID (~ 4-month period)
- Post-COVID (~ 4-month period)

- Individuals with prescriptions for drug excluded

Drugs screened for included:

- Fentanyl
- Heroin
- Methamphetamine

- Cocaine

% Positive Urine Screens

Fentanyl

Heroin

8.16%

Meth



Summary:













https://www.une.edu/people/meghan-may



Vulnerability of Patients with Chronic Pain

* Concerns with increased risk with age

https://www.cdc.gov/coronavirus/2019-nCoV/index.html

Additional information adapted from Dr. David Tauben (University of Washington)


https://www.cdc.gov/coronavirus/2019-nCoV/index.html

Vulnerability of Patients with Chronic Pain

* Concerns with increased risk with age

* Pre-existing conditions

- Immunocompromised (co-morbid diseases,
drug therapy, other treatments)

- Diabetes, heart disease, etc.

https://creakyjoints.org/living-with-arthritis/coronavirus-guestions-immunocompromised-patients/
Additional information adapted from Dr. David Tauben (University of Washington)



https://creakyjoints.org/living-with-arthritis/coronavirus-questions-immunocompromised-patients/

Morbidity and Mortality Weekly Report, April 3, 2020 / Vol. 69 / No. 13



* Among COVID-19 patients with complete information on
underlying conditions/risk factors, 184 deaths occurred

e 173 deaths (94%) were reported among patients with at
least one underlying condition

* Hospitalization rates and admission to ICU were also
higher in this patient population

Morbidity and Mortality Weekly Report, April 3, 2020 / Vol. 69 / No. 13



Vulnerability of Patients with Chronic Pain

* Concerns with increased risk with age
* Pre-existing conditions

- Immunocompromised (co-morbid diseases,
drug therapy, other treatments)

- Diabetes, heart disease, etc.
 Mental Health

- Higher risk of depression, anxiety, etc.

- Mobility issues/Social isolation

_ MUltlple medlcat|ons W/Slde_eﬁ:ects https://www.cdc.gov/coronavirus/2019-nCoV/index.html

Additional date adapted from Dr. David Tauben (University of Washington)
https://www.etsy.com/listing/590660409/pain-downloadable-fine-art-print



https://www.cdc.gov/coronavirus/2019-nCoV/index.html
https://www.etsy.com/listing/590660409/pain-downloadable-fine-art-print

Presentation by Dr. David Tauben (University of Washington)




Presented by Dr. David Tauben (University of Washington)
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Presented by Dr. David Tauben (University of Washington)



Case Study



























Thomas Sydenham (1624-1689)

* Significant contributions to clinical medicine
and epidemiology

“Among the remedies which it has pleased Almighty
God to give to man to relieve his sufferings, none is
so universal and so efficacious as opium”

* One of the first physicians to use cinchona bark
from South America in treatment of malaria

- Contains the alkaloid quinine

- primary treatment for malaria into the 20t century

https://en.wikipedia.org/wiki/Thomas Sydenham



https://en.wikipedia.org/wiki/Thomas_Sydenham

Chloroquine and Hydroxychloroquine

e Structural similarity to quinine with better
pharmacological properties

* Used in the prevention and treatment of
malaria

* Also used therapeutically for other
conditions including lupus and RA

- WHO essential medicine and in the top-300 prescribed drugs

- primary treatment for malaria into the 20t century

* Can produce significant side-effects

Hydroxychloroquine

- nausea, diarrhea, QT prolongation, retinopathy
https://en.wikipedia.org/wiki/Thomas Sydenham



https://en.wikipedia.org/wiki/Thomas_Sydenham

Hydroxychloroquine and COVID-19

* Chloroquine demonstrated antiviral
properties in vitro against SARS-CoV in a 2005
study

* Ongoing pre-clinical studies assessing activity
against SARS-CoV?2

- differences in test tube versus living beings
- concentrations of drug, efficacy and toxicity

e Potential mechanisms of action
- raise pH of endosomes -- > reduce viral entry

- may interfere with fusion process and stops the
virus from entering the cell

- may block enzymes involved in the fusion
between the virus and lung cells or inhibits viral
replication process

https://www.the-scientist.com/news-opinion/is-hype-over-chloroquine-as-a-potential-covid-19-therapy-justified--67301



https://www.the-scientist.com/news-opinion/is-hype-over-chloroquine-as-a-potential-covid-19-therapy-justified--67301

https://www.npr.org/2020/04/01/825056946/why-lupus-patients-find-hydroxychloroquine-in-short-supply






https://www.sciencedirect.com/science/article/pii/S0399077X20300858?via%3Dihub&fbclid=IwAR2Tc8dHeOkhijkEigji7a8GMD ADFSBdiKzZPUvxXxrObroZmWsm9EK1Ak



https://www.sciencedirect.com/science/article/pii/S0399077X20300858?via%3Dihub&fbclid=IwAR2Tc8dHeOkhijkEigji7a8GMD_ADFSBdiKzZPUvxXxrObroZmWsm9EK1Ak

 Atinitiation, 10/11 subjects had fever and needed nasal O, therapy
- Within 5 days, one patient died, two were transferred to the ICU.

- Hydroxychloroquine and azithromycin discontinued after 4 days in one patient
(prolongation of the QT interval)

- Repeated nasopharyngeal swabs in 10 patients still positive for SARS-CoV2 RNA
in 8/10 patients at days 5 to 6 after treatment initiation

Despite a reported antiviral activity of chloroquine against COVID-19
in vitro, we found no evidence of a strong antiviral activity or clinical
benefit of the combination of hydroxychloroquine and azithromycin
for the treatment of our hospitalized patients with severe COVID-19

https://www.sciencedirect.com/science/article/pii/S0399077X20300858?via%3Dihub&fbclid=IwAR2Tc8dHeOkhijkEigji7a8GMD ADFSBdiKzZPUvxXxrObroZmWsm9EK1Ak



https://www.sciencedirect.com/science/article/pii/S0399077X20300858?via%3Dihub&fbclid=IwAR2Tc8dHeOkhijkEigji7a8GMD_ADFSBdiKzZPUvxXxrObroZmWsm9EK1Ak
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