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Types of SARS-CoV-2 vaccines for COVID-19 i?"r"i"rsﬁ"ﬁ'ﬁolog

InaCtivated VaCCiIIES www.immunology.org

(/Cona killed SARS-CoV-2 virus. Considerations

The killed virus is recognised by May need to be administered @

the immune system to trigger a with an adjuvant to boost
immune response.

response without causing illness.

This response builds immune Examples in human use for

memory, so your body can fight -
off SARS-CoV-2 in future. other dlsease.
Influenza vaccine

immune Approved elsewhere in
Ce”s i/ \ the world for COVID-19

Sinovac, Sinopharm, Bharat Biotech

\( - In clinical trials for COVID-19

Shifa-Pharmed, Chinese Academy of
antibodies Medical Sciences
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SARS-CoV-2 genetic material.
The delivery virus is known as a
viral vector.

Our cells use the genetic
material to make a specific
SARS-CoV-2 protein, which is

; Use an unrelated harmless
‘ virus, modified to deliver

- antibodies recognised by the immune
system to trigger a response.

This response builds immune
memory, so your body can fight
off SARS-CoV-2 in future.

immune cells

Considerations

Generate strong immune response.

May need to be stored at
specific low temperatures.

Examples in human use for
other diseases
Ebola vaccine

Approved in the UK for COVID-19
AstraZeneca/Oxford

Approved elsewhere in the
world for COVID-19

Jannsen, CanSino, Gamaleya




Types of SARS-CoV-2 vaccines for COVID-19

Genetic vaccines
(nucleic acid vaccines)

Contain a segment of

S~~_SARS-CoV-2 virus genetic

DNA é? Iiljﬁf“j
\A‘j n’°
tibodi 09

antipoaies
N

immune
cells

material that codes for a
specific protein. Can be DNA
or RNA.

Our cells use the genetic
material to make the
SARS-CoV-2 protein, which is
recognised by the immune
system to trigger a response.

This response builds immune
memory, so your body can
fight off SARS-CoV-2 in
future.

« British Society for
immunolog ﬁ

www.immunology.org

Considerations

Low cost and fast to
develop.

May need to be stored
at specific low
temperatures.

Approved in the UK
for COVID-19

Pfizer/BioNTech & Moderna

In clinical trials for COVID-19
CureVac, Inovio Pharmaceuticals
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Contain proteins from the SARS-CoV-2 virus, Considerations
which are recognised by the immune system Have good previous safety
to trigger a response. records.

Can be whole proteins, protein fragments, or Usually administered with

many protein molecules packed into an adjuvant to boost G@
nanoparticles. immune response. ’
This response builds immune memory, so
your body can fight off SARS-CoV-2 in future. )
- Examples in human use for

immune \‘ other diseases
Cells Hepatitis B vaccine

\( B g © In clinical trizfls for COVID-19

Novavax, Sanofi/GSK
antlbod ies
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Considerations ®
A well-known approach
The weakened virus is recognised which requires time and

by the immune system to trigger a extensive testing.
response without causing illness. The immune response resembles

This response builds immune the natural infection.
memory, so your body can fight off
SARS-CoV-2 in future.

es of SARS-CoV-2 vaccines for COVID-1 . British Society for
Typ f f 9 ety IOg “

Examples in human use for
other disease
Oral Polio vaccine

In clinical trials for COVID-19
Codagenix

antibodies
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" Serology | Serology Serology
detection | detection Serology detection likely detection
i unlikely possible unlikely

IgG—Strong response

SARS-CoV-2 analyte level

RNA B 1gG—Mild response
: p— -,’.. Minimum
i ’ detectable
R T G e el e e D D - - -
H ' - —a antibody
i Antigen %, - _\‘ S i Infected but no detectable : L S response
5 A - < "'"-..a_ntibodyresponse Sa =S
§ o = B - 6 . =5 -
9 e - -
A A
Months Years

SARS-CoV-2 Symptom Days
exposure onset (day 0-13)
(day 0)
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Bicod sample and buffer are Pre-attached control region

added to the test well. Any to detect gold-tagged
antibodies contained in the control antbody to show
walidhty of test

sample will start to flow
down the strip.

kS Antigen tagged with gold Pre-attached antibody 1o
for detection purposes. detect antibodses of interest in
Pre-set on conjugate pad blood sample
Gold-tagged control antibody.
Pre-set on conjugate
Opntc pac Control antibadies bind to

the control line to show that
all portions of the test
worked correctly

Directionol flow of test Antibodies from the blood Excess antibodies, tagged antig
- sample that are specific to buffer, and blood platelets finaity
the antgen of interest are reach absorption pad

caught on the test line

Positive Result Negative Result Inconclusive Result Inconclusive Result
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IgM Capture ELISA
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Serial dilutions are

maoc oo\ AN\ A\ )

serum and mixed

() with viral ’ ' == o '
suspension. it o ‘. 2

Concentration of Viral
the viral suspension suspension
remains constant
- — m— — viral
suspension
- only
10 10 10*
(same
concentration
as in senal
s dilutions)
Antibody-containing i
Slant sevum Virus and antibody-containing

serum is allowed to incubate
before being plated on mono-
layer host cells

. . " .
g Cell monolayer + viral 1 M 1
§ suspension + serum is covered g ] ]
8 with agar and incubated for 1 ' [

V¥ several days v v v

Neutralization capacity of the patient serum

against the virus can be quantified

Over the course of several days, plaque form-

ing units appear on the plate.

Dilution at which antibody concentration Is
able to reduce plaque formation by 50% is
known as the PRNT.,. Indicates that antibod-
ies exist in the patient that are able to neu-
tralize further viral activity
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EP12A- user protocol for Evaluation of Qualltatlve Test performance; Approved
guideline
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. . e TP
Diagnostic Sensitivity=100X w5

. . o TN
Diagnostic Specificity=100x% TNLED
lence—100x TP+FN

TN
TN-+FN
TP
TP+FP
TP+TN
TP+TN+FP+FN

=>NPV=100x

=PPV=100x

Efficiency =
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The total number of specimens tested during the study depends on the evaluator’s intended use of the
method and the prevalence of the condition of interest. If, for instance, a total of 100 specimens are tested
and the condition of interest prevalence in the laboratory sample population is 5%, approximately five
specimens will have positive results, and about 95 specimens will have negative results. This might be an
adequate sample size for evaluating the specificity, but it is not a sufficient number of specimens with
positive results to evaluate sensitivity. The options available to the evaluator are to test specimens until
the desired number of positive and negative results with the comparative method is obtained, or to test
specimens until a desired number of specimens with positive results is obtained with the comparative
method, using all accumulated specimens with negative results in the analysis. As a minimum guideline,
testing should continue until results from at least 50 positive specimens are obtained with both the test
and comparative method. At least 50 negative specimens are obtained using the comparative method to
determine the specificity of the candidate method. If estimated sensitivity and specificity of the method
are each approximately 90% when 50 negative and 50 positive specimens are tested, the confidence
interval will be 78% to 97% —a spread of 19 percentage points. If a larger number of specimens is tested,
the confidence interval will be narrower. If a wider confidence interval is acceptable, fewer samples can
be tested.
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W R (W9 positive negative Total
Positive 19 0 19
Negative 1 20 21
Total 20 20 39
7.80 oluwed! 08 gusno
ST aoMs o 48 ] FRCS R {
(il Sl 95.00% 75.13% 99.87%

YL M T 100.00% 83.16% 100.00%
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W R (W9 positive negative Total
Positive 49 0 49
Negative 1 50 51
Total 50 50 100
7.80 olaob! 08 guso
ST aoMs o 48 ] FRCS R {
i Cawlus  98.00% 89.35% 99.95%

YL M T 100.00% 92.89% 100.00%
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1000 * 10% = 100
TP =100%95% =95 = FN =100—-95 =5
Non — af fected population = 1000 — 100 = 900
TN =900 * 98% = 882
FP =900 —-882 =18

~99%

PV tive = 100 X
negative 88925+ g

PVpositive = 100 X ~84%

95 + 18
Cawlud Q6 (a0 (S ot v ) 5 9 Cnolain | QU Cudo (it o v ) 31 35 o AR
ol (et
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100000 * 0.1% = 100
TP =100%98% =98 = FN = 100 — 98 =2

Non — af fected population = 100000 — 100 =99900
TN = 99900 * 95% = 94905

FP =99900 — 94905 =4995

94905

PVnegative = 100 x ~1009
negattve 94905 + 2 o

98
] ] f— ~ 0
PVpositive = 100 X 98 £ 4995 1.92%
98 + 4995

— ~ 0
Recalculated Prevalence = 100 X 100000 5.1%
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Total Af fected = 100000 x 0.2% = 200
TP =200x%x92% =184 = FN =200 — 184 = 16
Total Not — af fected = 100000 — 200 = 99800
TN = 99800 x97%=96806

FP =99800 — 96806 = 2994

184
184+2994

vV v v v Vv Y

~5.8%

PVpositive =
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» Tottal Af fected = 1000 X 5.8% = 58

» TP =58x100% =58> FN =0

» Tottal Not — af fected = 1000 — 58 = 942

» TN =942 X 95.5% ~ 900 = FP =942 — 900 = 42

58
= 589
58+42 L

4> g5 JIB S g Ssl (Jgio islo 3T & gl y 305 ¥ ki >
(30 3 (0 o () e v ) 1 9 ol

» Final PVpositive =
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Tottal af fected = 100000 x 0.2% = 200
TP =200x%x100% =200=FN =0
Tottal Not — af fected = 100000 — 200 = 99800

TN = 99800 X 95.5% = 95309 = FP = 99800 — 95309 = 4491

TP 200
PVpositive = = = 4.269
p TP+FP  200+4491 /o

Tottal af fected = 10000 * 4.26% = 426
TP =426 X92% =392 = FN = 426 — 392 = 34
Total Not — af fected = 10000 — 426 = 9574

TN = 9574 X 97%~9287 = FP = 9574 — 9287 = 287

TP 392
PVpositive = = = 57.79
p TP+FP  392+287 /o
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People
Without
Disease

(TN)

People
With
Disease
(TP)

I
45

-— Normal —sjte— Abnormal —=
Specificity = 0.90, Sensitivity = 0.90

60 75
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» 2x2 Contingency Calculator
» http://tools.westqgard.com/two-by-two-contingency.shtml

» Medcalculator
» https://www.medcalc.org/calc/diagnostic test.php
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