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and other relevant publications pertaining to critical care and COVID-19.

Stellenbosch University Research Response Team



Q

Content of the brief

* Global Statistics
e South African Statistics
* Topics:
* 2 hydroxychloroquine papers



JOHNS HOPKINS | coroNAvirus

UNIVERSITY & MEDICINE

RESOURCE CENTER

Maps & Trends Testing

U.S. Ma

-

News & Information

@]

COVID-19 Basics

Videos & Live Events

N Critical Trends

@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU)

Total Confirmed

Confirmed Cases by Country/Region
/Sovereignty

us
Russia
Brazil
United Kingdom
Spain
ltaly
France
Germany
Turkey

Iran

Admin0 Admin Admin2

5/19/2020, 8:32:23 PM

*0UTH

ANTARCTICA

Cumulative Confirmed Cazes

Lancet Inf Dis Article:

in this

. Mobile Version:
Lead by . Automation Support:

and

N

HEA
(]|

-

Esri, FAO, NOAA
P>

. Read more

Glokal Deaths

321,459

91,179 deaths
us

35,421 deaths
United Kingdom

32,169 deaths
Italy

28,025 deaths
France

27,778 deaths
Spain

4 Global Deaths [>

Ceonfirmed Logarithmic

)5 Slate Level

Deaths, Recovered
28,451 deaths,

New York US
10,587 deaths,

New Jersey US

5,862 deaths,
Massachusetis US

4 915 deaths,

Michigan US
¢ USDesths, Recove... [»

Daily Cases

Source: https://coronavirus.jhu.edu/map.html



o+ South African Statistics
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JAMA | Original Investigation

Association of Treatment With Hydroxychloroquine or Azithromycin
With In-Hospital Mortality in Patients With COVID-19 in New York State

Eli S. Rosenberg, PhD; Elizabeth M. Dufort, MD; Tomoko Udo, PhD; Larissa A. Wilberschied, MS;
Jessica Kumar, DO; James Tesoriero, PhD; Patti Weinberg, PA: James Kirkwood, MPH; Alison Muse, MPH;
Jack DeHovitz, MD; Debra S. Blog, MD; Brad Hutton, MPH; David R. Holtgrave, PhD; Howard A. Zucker, MD



q Overview summary

What is known

 Robust evidence of efficacy of hydroxychloroquine (HCQ) with or without azithromycin (AZM) is pending

 There are concerns of safety in COVID-19 patients receiving potentially synergistic QTc-prolonging drugs
(HCQ and AZM), especially with advancing age (risk factor for severe COVID-19 disease) and other risk
factors for QT prolongation

What this study adds

*  Among patients hospitalized with COVID-19 treatment with HCQ, AZM, or both was not associated with
significantly lower in-hospital mortality

« Compared to patients receiving none of the interventional treatments, patients receiving HCQ + AZM
were significantly more likely to have cardiac arrest, but not HCQ or AZM alone

e Abnormal ECGs more common in patients receiving HCQ + AZM or HCQ alone




q Methodology

Design:
e Secondary analysis of routinely collected data

e Observational study of COVID-19 confirmed patients admitted to 25 New York Metropolitan hospitals
* Hospital-stratified random sampling between 15 — 28 March 2020

Exposures:

* RCQ+AZM Chloroquine initially planned, but
« HCQalone low numbers led to exclusion

e AZM alone

* Neither drug

Outcomes:

* Primary
* In-hospital mortality

 Secondary
 Abnormal ECG (arrhythmia or prolonged QT interval)
e Cardiac arrest




Methodology

Sample size:
e Calculated as 1500, assuming a 3:2 ratio of HCQ use vs non-use
* Sample size was estimated to have 90% power to detect a significant HCQ use vs non-use mortality

hazard ratio (HR) of 0.65, assuming 19% mortality among those not receiving HCQ, and 95% power for
HR of 0.50 when mortality was 10%

1475 Reviews completed

37 Excluded from analysis
21 Had chloroquine treatment
12 Ineligible (<24 hour LOS)
4 Data transmission error

L4

1438 Included in analyses

! ' ' !

735 Received hydroxychloroquine 271 Received hydroxychloroguine 211 Received azithromycin alone 221 Received neither drug

and azithromycin alone




Results: Primary outcome

Overall in-hospital mortality was 20.3% (95% Cl 18.2% - 22.4%)

Table 3. Model-Adjusted Risk of In-Hospital Death, Cardiac Arrest, Arrhythmia

Estimate (95% Cl)

Hydroxychloroquine + Hydroxychloroquine alone Azithromycin alone vs Hydroxychloroquine alone
Outcome Model type® azithromycin vs neither drug  vs neither drug neither drug vs azithromycin alone
In-hospital death Cox proportional 1.35(0.76-2.40) 1.08 (0.63-1.85) 0.56 (0.26-1.21) 1.92 (0.99-3.74)
(hazard ratio) hazards
Cardiac arrest GEE logistic 2.13(1.12-4.05) 1.91 (0.96-3.81) 0.64 (0.27-1.56) 2.97 (1.56-5.64)
(odds ratio) regression
Abnormal ECG findings GEE logistic 1.55(0.89-2.67) 1.50 (0.88-2.58) 0.95(0.47-1.94) 1.58 (0.77-3.24)
(odds ratio)® regression
Abbreviations: ECG, electrocardiogram; GEE, generalized estimating equation. respiration rate >22/min, O, saturation <90%, elevated creatinine, and AST
2 Models adjusted for sex, age category (<65 vs =65 years), diabetes, any =40 U/L as fixed effects and repeated measures for hospital.
chronic lung disease, cardiovascular disease, abnormal chest imaging, ® Abnormal ECG included prolonged QT and arrhythmia.

After adjusting for demographics, specific hospital, preexisting conditions, and illness severity, no
significant differences in mortality were found.




Results: Primary outcome

Figure 2. Model-Adjusted Estimated In-Hospital Mortality, by Treatment Group
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Graph is based on a Cox proportional
hazards model. Sample sizes
provided reflect the source data
observed, which informed the

creation of the model.|Compared

with the neither-drug group, none of
the 3 treatment groups had
statistically different rates of death,
at a = .05: hydroxychloroquine +
azithromycin, P = .31;
hydroxychloroquine alone, P = .79;
and azithromycin alone, P = .14.




q Results: Primary outcome

* Model-based, estimated direct-adjusted mortality at 21 days was:
* 22.5% (95% Cl 19.7% - 25.1%) with HCQ + AZM
* 18.9% (95% Cl 14.3% - 23.2%) with HCQ alone
e 10.9% (95% Cl 5.8% - 15.6%) with AZM alone

e 17.8% (95% Cl 11.1% - 23.9%) with neither drug



Results: Secondary outcomes

Table 4. Adverse Events Reported During Hospitalization

No./total No. (%)

Hydroxychloroquine + Hydroxychloroquine alone  Azithromycin alone Neither drug
azithromycin (n = 735) (n=271) (n=211) (n=221) P value
Diarrhea 85 (11.6) 22 (17.0) 16 (8.5) 16 (7.2) .003
Hypoglycemia 25 (3.4) 9(3.3) 1(0.5) 6(2.7) 15
Cardiac arrest 114 (15.5) 37 (13.7) 13 (6.2) 15 (6.8) <.001
Abnormal ECG*
Total sample 199 (27.1) 74 (27.3) 34 (16.1) 31 (14.0) <.001
Among ECG screened 192/634 (30.3) 73/233(31.3) 34/180(18.9) 31/155 (20.2) .002
Arrhythmia
Overall 150 (20.4) 44 (16.2) 23(10.9) 23(10.4) <.001
Among ECG screened 144/634 (22.7) 43/233 (18.5) 23/180 (12.8) 23/155 (14.8) <.001
QT prolongation
Overall 81 (11.0) 39 (14.4) 15(7.1) 13 (5.9) .006
Among ECG screened 80/634 (12.6) 39/233 (16.7) 15/180 (8.3) 3/155 (8.4) .03
Abbreviation: ECG, electrocardiogram. hydroxychloroguine alone group, 180 (85.3%) of the azithromycin alone
a Abnormal ECG combined arrhythmia and QT prolongation. Screening of group, and 155 (70.1%) of the neither-drug group (¥ group differences,
adverse ECG at any point during hospitalization was reported in 634 (86.3%) P <.00).

of the hydroxychloroquine + azithromycin group, 233 (86.0%) of the




Results: Secondary outcomes

Table 3. Model-Adjusted Risk of In-Hospital Death, Cardiac Arrest, Arrhythmia

Estimate (95% Cl)

Hydroxychloroquine + Hydroxychloroquine alone Azithromycin alone vs Hydroxychloroquine alone
Outcome Model type® azithromycin vs neither drug  vs neither drug neither drug vs azithromycin alone
In-hospital death Cox proportional 1.35 (0.76-2.40) 1.08 (0.63-1.85) 0.56 (0.26-1.21) 1.92 (0.99-3.74)
(hazard ratio) hazards
Cardiac arrest GEE logistic 2.13(1.12-4.05) 1.91 (0.96-3.81) 0.64 (0.27-1.56) 2.97 (1.56-5.64)
(odds ratio) regression
Abnormal ECG findings GEE logistic 1.55 (0.89-2.67) 1.50(0.88-2.58) 0.95(0.47-1.94) 1.58 (0.77-3.24)
(odds ratio)® regression
Abbreviations: ECG, electrocardiogram; GEE, generalized estimating equation. respiration rate >22/min, O, saturation <90%, elevated creatinine, and AST
2 Models adjusted for sex, age category (<65 vs =65 years), diabetes, any =40 U/L as fixed effects and repeated measures for hospital.

chronic lung disease, cardiovascular disease, abnormal chest imaging, ® Abnormal ECG included prolonged QT and arrhythmia.




Results: Secondary outcomes

Abnormal ECG
 Abnormal ECG more common in patients receiving HCQ + AZM (27.1%), or HCQ alone (27.3%)

* In logistic regression models of abnormal ECGs, no significant difference between HCQ + AZM and HCQ
alone vs neither

Estimate (95% CI)

Hydroxychloroquine + Hydroxychloroquine alone  Azithromycin alone vs Hydroxychloroquine alone
Outcome Model type® azithromycin vs neither drug  vs neither drug neither drug vs azithromycin alone
Abnormal ECG findings  GEE logistic 1.55 (0.89-2.67) 1.50 (0.88-2.58) 0.95 (0.47-1.94) 1.58 (0.77-3.24)

(odds ratio)® regression

Cardiac arrest

e Cardiac arrest more common in patients receiving HCQ + AZM (15.5%), or HCQ alone (13.7%)

* In adjusted models, cardiac arrest more common in HCQ + AZM than HCQ alone or AZM alone
(compared to neither)

Estimate (95% CI)

Hydroxychlorogquine + Hydroxychloroquine alone  Azithromycin alone vs Hydroxychloroquine alone
Outcome Model type? azithromycin vs neither drug  vs neither drug neither drug vs azithromycin alone
Cardiac arrest GEE logistic 2.13(1.12-4.05) 1.91 (0.96-3.81) 0.64 (0.27-1.56) 2.97 (1.56-5.64)

(odds ratio) regression



Results: Supplementary material

e¢Table 1. Medication Prescription Patterns

No./total No. (%)

Initial prescription ®

Second prescription

Third prescription

Hvdroxvehloroguine®
Dose
200mg 46/1.006 (4.6) 483/679 (71.1) 20/36 (55.6)
400mg 90R/1,006 (90.3) 191/679 (28.1) 15/36 (41.7)
600mg 28/1,006 (2.8) 1/679 (0.2) 1/36 (2.8)
Other 15/1,006(1.5) 3/679(0.4) (/36 (0.0)
Unknown 9/1,006 (0.9) 1/679 (0.2) (/36 (0.0)
Frequency
Once a day 247/1,006 (24.6) 167/680 (24.6) 9/36 (25.0)
Twice a day 708/1,006 (70.4) 497/680 (73.1) 26/36(72.2)
Other 22/1,006 (2.2) 7/680(1.0) 1/36 (2.8)
Unknown 29/1,006 (2.9) 9/680(1.3) (/36 (0.0)
Azithromvein
Dose
200mg 5/946 (0.5) 1/385(0.3) (/51 (0.0
250mg 53/946 (5.6) 135/385 (35.1) 23/51 (45.1)
400mg 4/946 (0.4) 0/385 (0.0) (/51 (0.0)
500mg R70/946 (92.0) 248/385 (64.4) 28/51 (54.9)
Other 2/946 (0.2) 1/385(0.3) 0/51 (0.0)
Unknown 12/946 (1.3) 0/385 (0.0) 0/51 (0.0)




q Supplementary material

* Interesting to note that 2 common factors associated with severe COVID-19, obesity & chronic lung
conditions, were not associated with more in-hospital death in this cohort:

* Obesity: RR0.96 (95% CI 0.75 - 1.22) P=0.74

* Chronic lung disease: RR 1.15 (95% C1 0.90 - 1.48) P=0.27



q Limitations

Secondary analysis of routinely collected data
Cannot contribute causality to in-hospital death

Patients receiving HCQ + AZM or HCQ alone had higher levels of ICU admission and mechanical
ventilation than those receiving AZM alone or neither drug. However, patients receiving HCQ also had
the highest levels of chronic lung disease and cardiovascular conditions

Patients in the treatment groups, particularly HCQ + AZM, presented as having more clinically severe
disease than the neither drug group. It was adjusted for in analysis, but then had small samples in non-
HCQ groups

Association of absolute increased abnormal ECGs in patients receiving HCQ may have been detection
bias (= more frequent ECGs due to known risk)

Unmeasured confounders may render significant cardiac arrest association non-significant
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OBJECTIVE
To assess the efficacy and safety of
hydroxychloroguine plus standard of care compared

with standard of care alone in adults with coronavirus
disease 2019 (covid-19).

DESIGN
Multicentre, open label, randomised controlled trial.

SETTING
16 government designated covid-19 treatment centres
in China, 11 to 29 February 2020.

PARTICIPANTS

150 patients admitted to hospital with laboratory
confirmed covid-19 were included in the intention
to treat analysis (75 patients assigned to
hydroxychloroguine plus standard of care, 75 to
standard of care alone).

Methodology

INTERVENTIONS

Hydroxychloroquine administrated at a loading

dose of 1200 mg daily for three days followed by a
maintenance dose of 800 mg daily (total treatment
duration: two or three weeks for patients with mild to
moderate or severe disease, respectively).

MAIN OUTCOME MEASURE

Negative conversion of severe acute respiratory
syndrome coronavirus 2 by 28 days, analysed
according to the intention to treat principle. Adverse
events were analysed in the safety population

in which hydroxychloroquine recipients were
participants who received at least one dose of
hydroxychloroguine and hydroxychloroguine non-

recipients were those managed with standard of care
alone.
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Fig 2 | Kaplan-Meier curves of time to negative conversion of SARS-CoV-2 on real time reverse transcription
polymerase chain reaction (RT-PCR) test in standard of care (SOC) plus hydroxychloroquine (HCQ) versus SOC in
intention to treat population. Data are shown for 75 patients assigned to SOC plus HCQ and 75 assigned to SOC.
Overall probability of negative conversion by 28 days was 85.4% (95% Cl 73.8% to 93.8%) in SOC plus HCQ group

and 81.3% (71.2% to 89.6%) in SOC group (P=0.34). Difference between groups was 4.1% (95% Cl -10.3% to 18.5%).
Median time to negative conversion was 8 (95% Cl 5 to 10) days in SOC plus HCQ group and 7 (5 to 8) days SOC group
(hazard ratio 0.85, 95% Cl 0.58 to 1.23; P=0.34 by log rank test). Data from patients who did not have negative
conversion were censored (tick marks) at last visit date



Q Results

Table 3 | Summary of adverse events in safety population. Values are numbers

(percentages)
Adverse events* SOC plus HCQ (n=70) SOC (n=80)
Any adverse event 21 (30) 7 (9)
Serious adverse event 2 (3) 0

Disease progression 1(1) 0

Upper respiratory tract infection 1(1) 0
Non-serious adverse event 19 (27) 7 (9)

Diarrhoea 7 (10) 0

Vomiting 2 (3) 0

Nausea 1(1) 0




q Considerations for interpretation

Emerging data indicate treatments for COVID-19 (incl. HCQ) mostly only effective if given early
* Esp. for mild to moderate disease
* Extrapolating data from influenza® & prev. coronavirus outbreaks?

Mean (SD) days from disease onset to randomization:
* 16.0(9.9) (n=73) for SOC + HCQ
e 17.1(11.1) (n=74) for SOC

Very high HCQ doses may have accounted for increased AEs

This study highlights the need for trials with early initiation of treatments against SARS-Cov-2 in patients
with mild to moderate COVID-19

1. Aoki FY, Macleod MD, Paggiaro P, et al. Early administration of oral oseltamivir increases the benefits of
influenza treatment. J Antimicrob Chemother 2003;51(1):123- 129. https://doi.org/10.1093/jac/dkg007

2. Tai DYH. Pharmacologic Treatment of SARS: Current Knowledge and Recommendations. Ann Acad Med
Singapore 2007;36:438 — 443.



This summary was prepared by Dr Roland van Rensburg
as part of the daily brief to the TBH ICU team.
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