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Update on
the

Pandemic

Introduction to Coronaviruses

Genetically diverse
coronaviruses Natural host Intermediate host Human host

} v—> 2 HCoV-NL63

é V—> d HCoV-229E

D N — gy oo
} J —_— ? HCoV-HKU1

z, V—> w—> MERS-CoV

?
i v_. ﬂ : SADS-CoV

————> Spillover to intermediate hosts
Mild infection
——> Severe infection

Jie Cui, Fang Li & Zheng-Li Shi, Nat. Rev. Micro, 2019
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Timeline of COVID-19 Origination and Spread

* Bat = pangolin? = humans = human to

* lliness with fever, cough, pneumonia human(?

reported in Wuhan, China, on New Year’s

Eve (December 31, 2019)(
* |nitial exposure linked to seafood and

animals in “wet markets”[1]
* |dentified as a new coronavirus on

January 7, 20201

* January 30, 2020: WHO deemed it a
“public health emergency of international
concern”lll

* March 11, 2020: WHO deems it a
“pandemic”l1]

clinicaloptions.com

Total Cases Total Deaths Total Vaccine Doses Administered
Last Updated at (M/D/YYYY)

8/27/2021, 8:21 AM | 4,474,523 5,093,837,516

28-Day Cases 28-Day Deaths 28-Day Vaccine Doses Administered

| Deaths by 271,989 1,053,678,351

Country/Region/Sovereignty

us
28-Day: |21,310
Totals: | 633,564

o @ Zoomto <> Pan

28-Day: | 14,642
Totals: 1104,716

India

o . Cases in 28 days:
?osta?:y' |]41336';218 Deaths in 28 days: 9,395

Total cases:

Brazil Total deaths: 80,826.00
28-Day: 123,068

Totals: | 577,565

South Africa

United Kingdom
28-Day: 12,656 i
Totals: | 132,465

Indonesia

28-Day: 139,630 ) . ;
Tatale: 1120 182 Esri, FAO, NOAA Powered by Esri

4 Admin0 28-Day Totals Incidence Case-Fatality Ratio Global Vaccinations US Vaccinations Terms of Use
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Coronavirus in South Africa

Latest update: 26 August 2021
Previous update: 25 August 2021

CONFIRMED CASES DEATHS TESTS

2,734,973 80,826 16,228,941

ACTIVE CASES RECOVERED

Active cases are confirmed cases minus recoveries and deaths

Daily confirmed cases

This ch

LEVEL 5 LEVEL4 LEVEL3 LEVEL 1 LEVEL 3

Updated: 26 August 2021
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Daily case trends

UPDATED Tt

WESTERN CAPE GAUTENG NORTH WEST EASTERN CAPE KWAZULU NATAL

NORTHERN CAPE FREE STATE MPUMALANGA LIMPOPO

Total Deaths

Total deaths
Case Fatality Rate (CFR)

Updated: 26 August 2021
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Report on Weekly Deaths in South Africa

South Africa Weekly Deaths from All Causes 1+ years : 29 Dec 2019 - 7 Aug 2021

Week start date

== \Weekly deaths == Forecast == Lower Prediction Bound == Upper Prediction Bound

TRENDING

SA estimates 220,000 excess
deaths during the pandemic —
ranked among the world's worst

Business Insider SA

Aug 11,2021, 12:54 PM o o 9

>50% in the past seven months
85% - 95% excess natural deaths attributable to COVID-19
Remainder a result of collateral causes

Excess deaths: 374/100,000
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* Increase in transmissibility or detrimental change in

* Increase in virulence or change in clinical disease
Concern (VOC) presentation; OR

* Decrease in effectiveness of public health and social

measures or available diagnostics, vaccines,
therapeutics.

14



07/10/2021

Currently designated Variants of Concern:

United
Kingdom, 18-Dec-2020
Sep-2020

+8:484K

00VD L sas2Rr

Brazil,
GR/501Y.V3 20J (V3) +S:681H Nov-2020 11-Jan-2021

15

. * Genetic changes predicted to affect virus characteristics
Va rlants Of . transmissi}aility, disease severity, immune escape, diagnostic or
|nterest (VOI) therapeutic escape; AND
* |Identified to cause significant community transmission or
multiple COVID-19 clusters, in multiple countries with
increasing relative prevalence alongside increasing
number of cases over time.

16
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Currently designated Variants of Interest:

Multiple
Eta BYIE525 G/484K.V3 21D countries, 17-Mar-2021
Dec-2020
United States of
lota B.1.526 GH/253G.V1 24E America, 24-Mar-2021
Nov-2020
India,
Kappa B.1.617.1 G/452R.V3 21B 0ct-2020 4-Apr-2021
Lambda C.37 GR/452Q.V1 21G Peru, Dec-2020  14-Jun-2021

17

Clade A
[l 20H (Beta,v2) 19A
M 201 (AIpha, v1) 198
[ 20) (Gamma, v3) 20A
[ 21A(Delta) [T 20c
[7] 218 (Kappa) [T 206
[7] 21C(Epsilon) 7] 20E(EUY)
[7] 21D (Eta) ] 208
] 21F (lota) 20D
[ 21G(Lambda) B 20F

W 2+

(©mepken

Leaflet | © Mapbox © OpenStreetMap Improve this map
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Variants in Africa

Frequencies (colored by Clade)
100%

20H (Beta, V2)

80%

60% z 201 (Alpha, V1)

40% - 21A (Delta)

0%
2020-Sep 2020-Oct 2020-Nov 2020-Dec 2021-Jan 2021-Feb 2021-Mar 2021-Apr 2021-May

2021-Jun

2021-Jul

Il 20H (Beta, Vv2)
B 201 (AIpha, v1)
B 20J (Gamma, v3)
[ 21A(Delta)

7] 21B (Kappa)
[7] 21C (Epsilon)
[7] 21D (Eta)

7] 21F (lota)

I 21G (Lambda)

B 2+

2021-Aug

197
[l 198
] 20
W 20c
1 206
20E (EU1)
I 208
I 200
W 20F

19

SARS-CoV-2 Binding & Entry of Cells

Membrane

A
Membrane " glycoprotein
7 WA

D
. glycoprotein
A

TMPRSS2

Cleaved
ACE-2 Receptor

ACE-2 Receptor

SARS-CoV-2 spike protein must be cut twice by host proteins

20
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Alpha variant: 10 changes in the
spike-protein sequence - RBD
being more likely to stay in the ‘up’
position = easier for virus to enter

Mutations into cells

Over Time

Delta variant: multiple mutations in
the S1 subunit, including 3 in RBD
—> improves RBD’s ability to bind to
ACE2 and evade immune system

nature

NEWS | 20 August 2021

The mutation that helps Delta spread like wildfire

* Furin cleavage site: host enzymes can make the first cut as newly
formed viral particles emerge from an infected cell

* These pre-activated viral particles can then infect cells more
efficiently

* Spike proteins with P681R fuse with plasma membranes £3 x faster

* In cultured human-airway epithelial cells, Delta rapidly outcompetes
Alpha

* |t takes more than one mutation to make a difference

22
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THE PREPRINT SERVER FOR HEALTH SCIENCES

Viral infection and transmission in a large, well-traced outbreak
caused by the SARS-CoV-2 Delta variant

* Delta: virus detectable
in people 4 days after
exposure (original
strain: 6 days)

* VLup to 1,260 times
higher than in the
original strain

Figure 1
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Does
COVID have
a Lower

Impact in
Africa?

Younger population?

¢ Median age

* North/South America, Europe & Asia: 32 - 42.5 years

e Africa: 18 years

Lack of long-term care facilities?

Potential cross-protection from local circulating

coronaviruses?

12
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Clinical
Picture

Common symptoms: Fever

Dry cough Fatigue

Uncommon symptoms:

Headache
Nasal congestion

Sore throat
Coughing up sputum

Pain in muscles——
or joints

Chills

Nausea and/or
vomiting

Diarrhoea

In severe
disease:

High fever

Coughing up
blood

r1 Decreased white
blood cells

-Kidney failure

13



Neurologic
Headaches
Dizziness
Encephalopathy
Guillain-Barré
Ageusia
Myalgia
Anosmia
Stroke

Renal
Acute kidney injury
Proteinuria
Hematuria

Hepatic
Elevated
aminotransferases
Elevated bilirubin

Gastrointestinal
Diarrhea
Nausea/vomiting
Abdominal pain
Anorexia

COVID-19 Clinical Classification

Thromboembolism
Deep vein thrombosis
Pulmonary embolism

Catheter-related thrombosis

Cardiac
Takotsubo cardiomyopathy
Myocardial injury/myocarditis
Cardiac arrhythmias
Cardiogenic shock
Myocardial ischemia
Acute cor pulmonale

Endocrine
Hyperglycemia
Diabetic ketoacidosis

Dermatological
Petechaie
Livedo reticularis
Erythematous rash
Urticaria
Vesicles
Pernio-like lesions

Mild

Moderate

Severe

Oxygen sats > 94%

Oxygen sats < 94%

ARDS

Resp rate < 25bpm

Resp rate > 25bpm

Septic shock

Pulse rate < 120bpm

Pulse rate > 120 bpm

Multiple organ failure

Temp 36—-39C

Temp<360r>39C

Needing critical care

Normal mental status

Confused

28
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1. Co-morbidities that are supported by meta-analysis/systematic review: Defined as having a significant association with
risk of severe COVID-19 illness in at least one meta-analysis or systematic review.

Cancer

Cerebrovascular disease

Chronic kidney disease*

COPD (chronic obstructive pulmonary disease)

Diabetes mellitus, type 1 and type 2*

Heart conditions (such as heart failure, coronary artery disease, or cardiomyopathies)
Obesity (BMI 230 kg/m2)*

Pregnancy and recent pregnancy

Smoking, current and former

2. Co-morbidities that are supported by mostly observational (e.g., cohort, case-control, or cross-sectional) studies: These
might include systematic review or meta-analysis that represents one condition in a larger group of conditions (for
example, kidney transplant under the category of solid organ or blood stem cell transplantation).

Children with certain underlying conditions
Down syndrome

HIV (human immunodeficiency virus)
Neurologic conditions, including dementia

Overweight (BMI =25 kg/m2, but <30 kg/m2)

Other lung disease (including interstitial lung disease, pulmonary fibrosis, pulmonary hypertension)*

Sickle cell disease
Solid organ or blood stem cell transplantation
Substance use disorders

Use of corticosteroids or other immunosuppressive medications

15
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4. Co-morbidities that are supported by mixed evidence: Defined as having an association in at least one meta-analysis or
systematic review and additional studies or reviews that reached different conclusions about risk associated with a
condition.

Asthma

Hypertension*

Immune deficiencies

Liver disease

COVID-19 and HIV: Routine Public Sector Data in
Western Cape, South Africa

= Evaluated factors among all adult public sector patients (N = 3,460,932)

. o . 1 2 5

ggilent Characteristics Adjusted HR 95% Cl 22,308 tOta l pe rsons
Female 1.00 ) . o
Male 145 123-1.70 o diagnosed with

Age

20-39 yrs 1.00 p - .

b s amas ———i COVID-19; 3978 PWH
50-59 yrs 7.78 .51-10. —— . .
60-69 ;:s 11.54*  8.11-1642 —e—i d lagnosed with
>70yrs 16.79* 11.69-24.11 —e—i

Noncommunicable diseases COVID'19
None 1.00 4 -
Diabetes well controlled (A1C < 7%) 5.37* 3.96-7.27 ——
Diabetes poorly controlled (A1C 7-8.9%) 8.53** ggg-iég% Lo II o—
Diabetes uncontrolled (A1C > 9%) 12.07 .70-15. .

iabetes, no measure of control 2.91:‘ 2.18-3.89 ——i Sta nda rd mo rtahty

Hypertension 1.31 1.09-1.57 - A

Thtoric Kidney disease 1.86* 1.46-2.33 o ratio for COVID-19
Chronic pulmonary disease 0.93 0.73-1.17 —=— .

Tuberculosis
Never tuberculosis 1.00 18193 p death with vs
Previous tuberculosis 1.51 .18-1. - .
Current tuberculosis 2.70% 1.81-4.04 —— W|thout H IV: 2- 39

HIV
Negative 1.00 p 95% Cl: 1.96-2.86
Positive 214 1.70-2.70* = ( e : )

*p < 001. P = .004. P = .001. Adjusted HR for COVID-19 Death
Boulle. CID. 2020;[Epub]. Slide credit: clinicaloptions.com

32
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Commonly Associated with
Mortality

* Age

* Comorbidity

* Late presentation

* Acute kidney injury

33

* Adults with mild to moderate COVID-19:
infectious <10 days after symptom onset

» Severe to critical iliness or severe
i immunocompromise: infectious <20 days
DU ratlon Of after symptom onset

Isolation & - Can shed replication-competent virus >20
days due to severe immunocompromise

* Recovered adults can continue to shed
detectable but non-infectious RNA for up to 3
months after illness

* Rely on a symptom-based rather than test-
based strategy for ending isolation of most
patients

Precautions

34

17
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Severely immunocompromised definition

The studies used to inform this guidance did not clearly define “severely immunocompromised.” For the purposes of this
guidance, CDC used the following definition:

¢ Some conditions, such as being on chemotherapy for cancer, hematologic malignancies, being within one year out from
receiving a hematopoietic stem cell or solid organ transplant, untreated HIV infection with CD4 T lymphocyte count <
200, combined primary immunodeficiency disorder, and taking immunosuppressive medications (e.g., drugs to suppress
rejection of transplanted organs or to treat rheumatologic conditions such as mycophenolate and rituximab, receipt of
prednisone >20mg/day for more than 14 days), may cause a higher degree of immunocompromise and inform decisions
regarding the duration of Transmission-Based Precautions.

35

Symptom-Based Strategy for Discontinuing Transmission-
Based Precautions

Patients with mild to moderate illness who are not severely immunocompromised:

e At least 10 days have passed since symptoms first appeared and
e At least 24 hours have passed since last fever without the use of fever-reducing medications and

e Symptoms (e.g., cough, shortness of breath) have improved

Patients who were asymptomatic throughout their infection and are not severely immunocompromised:
e Atleast 10 days have passed since the date of their first positive viral diagnostic test.

Patients with severe to critical iliness or who are severely immunocompromised:

e At least 10 days and up to 20 days have passed since symptoms first appeared and
e At least 24 hours have passed since last fever without the use of fever-reducing medications and
® Symptoms (e.g., cough, shortness of breath) have improved

e Consider consultation with infection control experts

36

18
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Post-COVID
Conditions

Dyspnea or increased respiratory effort

Fatigue

Post-exertional malaise and/or poor endurance

“Brain fog,” or cognitive impairment

Cough

Chest pain

Headache

Palpitations and/or tachycardia

Arthralgia

Myalgia

Paresthesia

* Post-exertional malaise (PEM) is the worsening of symptoms following even minor physical or mental exertion, with

Abdominal pain

Diarrhea

Insomnia and other sleep difficulties
Fever

Lightheadedness

Impaired daily function and mobility
Pain

Rash (e.g., urticaria)

Mood changes

Anosmia or dysgeusia

Menstrual cycle irregularities

symptoms typically worsening 12 to 48 hours after activity and lasting for days or even weeks.

Pathophysiology

19
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Underlying
Pathology

* COVID-19 is best viewed
as an inflammatory
endothelilitis, with direct
viral infection of
pneumocytes, endothelial
and epithelial cells
producing inflammatory
cytokines and immune-
mediated damage to the
vasculature and
surrounding tissue

39
“The Four Horsemen of a Viral Apocalypse”
Viral loop: evading
host's innate response
Result: - uncontrolled viral

hyperinflammatory and
hypercoagulable state
producing acute
immune-mediated lung
injury and eventually,
adult respiratory e
distress syndrome —

Platelet

Coagulation loop:
hypercoagulable state
caused by the interplay
between inflammation
and coagulation

- A ACE/Ang Il

dysfunction —

Cytokines
Chemokines

Vascular
leakage

NETosis

Platelet
dysfunction

ECs dysfunction

" generation

Tissue factor

Thrombin

AECs & Ecs

apoptosis/

pyroptosis

Ny

4 Cytokines T-cell
Chemokines  lymphopenia
Infiltration o ]
M®,PMNs = Chemokines,’ +——

replication 2>
hyperactive immune
response

Inflammatory loop:
exuberant
inflammatory response,
downregulation of
ACE2 - excessive
production of
Angiotensin I

40
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€lhe New Nork Eimes Magazine

FEATURE

How Govid Sends Some Bodies

to War With Themselves

Many Covid-19 patients may be dying from their immune
response to the virus, not from the virus itself. Can science
figure out how to save them?

41

Cytokine Storm Syndromes

Malig. SJIA-
Assoc. MAS
CRS
ARDS )
““ Familial

HLH

* Arthritis &
Rheumatology Vol. 72, No.
7, July 2020, pp 1059-
1063 DOI
10.1002/art.41285 ©
2020, American College of
Rheumatology

21
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SARS-CoV 2

COoVID-19
infection

|

Epithelial
cells

Macrophages tigger )

ROS —  Celldeath

Dry/productive cough,
thinorrhoea, sneezing,
sore throat, dyspnoea,
haempotysis,
increasing fever

Lungs

Nausea, vomiting,
diarrhoea, infection of
lower GI

Gastrointestinal
tract

Headache, impaired
consciousness, confusion,
acute cerebrovascular diseases
(stroke), skeletal muscle injury,
anosmia, hypogeusia, brain
inflammation

Brain

Heart palpitations, chest
P— tightness, blood clots,
— o e
Activated Macrophages Neutrophils
T cells 4
g'\ Gher ’ Raised AST
Immune 4
invasion \1 l / s
s
7 PRR Oliguria, haematuria,
Cytokines setation’ 5 aups Kidneys proteiniria i falln
blood pressure
TIL1, TIL-2,TIL-6,
TTNF-q, TIFN-y
o'R0. 0 o8¢ Tissue g Ypowsmia
'-.Cytoklne §torm damagg—» Microcirculation —<—%5—
. °
/H/ Eyes &= conunciiviis
Inflammatory Bacterial infection 5 Mu\'u—mgan #
distress syndrome l
Death
Product Line Parameter Lab abnormalities
Neutrophile count L)
Hematology Lymphocyte count v
Erythrocyte sedimentation rate L)
C-reactive protein )
Albumin v
Liver enzymes A
(GOT (AST), GPT ( ALT), GGT, ALP, Bilirubin)
Clinical Chemistry
Lactate dehydrogenase (LDH) e
Kldne)'l Parameters o
(Creatinine, Urea/BUN)
Lactate e
CK-MB e
Cardiac Marker Myoglobin e
Troponin L
D-dimer e
Coagulation

Prothrombin time (sec)

44
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Blood Picture

Pregnant
Women &
Children

46
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* Exaggerated release of acute phase reactants

* CRP, serum amyloid A & ferritin

* CD4+ & CD8+ T-cells, NK & Treg cells much lower than

expected

* Transcriptomic analysis: upregulation of genes involved
in apoptosis / P53 pathways

* Highly activated (HLA-DR+ & CD38+)

* Others show functionally exhausted cells, incapable of
generating IFN/ TNF

* CD8+ T cells enriched with perforin & granulysin

* 31.6% perforin+, 64.2% granulysin+ & 30.5% granulysin
& perforin+

* adds to the reported lung injury

* { neutrophil/lymphocyte ratio (NLR) in severe cases

Children & pregnant women
generally have a mild disease

Immune response skewed
toward a Th2 profile with
specific generation of related
cytokines like IL-4 and IL-10

23
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Pregnant Women

* Some studies show that women in the 2"¢ half of
pregnancy have increased risk of complications

* Severe pneumonia

* Hospitalisation, invasive mechanical ventilation, ICU
admission

e Death

* Increased rates of preterm and stillbirths

47

Paediatric Considerations

Clinical symptoms similar to
adults

Disease usually milder than
adults
Common symptoms
* Cough or fever
* Gastrointestinal or other
symptoms

Increased risk of severe
illness

* Certain underlying
medical conditions

* Infants (<12 months of
age)

48
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Mu Itisystem * Present with persistent fever, abdominal pain,
Inflammato ry vomiting, diarrhoea, skin rash, mucocutaneous
lesions and, in severe cases, hypotension & shock

Synd Aol i * Elevated laboratory markers of inflammation
Children * CRP, ferritin

(|\/| |S—C) * Markers of damage to the heart
* Troponin; BNP or proBNP

* Some have myocarditis, cardiac dysfunction &
acute kidney injury

* MIS-C may begin weeks after a child was infected
with SARS-CoV-2

49
31
c 30
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2 29
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These Kids Are g =
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X 25
24
0- 3 years 4 - 8 years 9- 13 years 14 - 17 years
Age of index case
50
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These Kids Are
Most Likely to

Transmit COVID
to Family

% secondary transmission
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Testing delay

51

26



