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Graphs published by Abu Dhabi Public Health Center 2021  | Data resources: John Hopkins,  WHO

Note: the number of recovered cases in 31th October recorrected from 30 million to 29 million, and in 15th December recorrected from 47 million to 41 million in Johns Hopkins website

Figure 1: Total Number of Infected, Recovered, and Death Cases

Figure 2: Daily New Infected COVID-19 Cases (China and rest of the world )  

Figure 3: Total Number of Death Due to COVID-19 (china and result of the world ) 

Figure 4: Global Daily New Deaths Due to COVID-19 
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Figure 5: Top 10 Countries in the Total Number of Cases Due to COVID-19

TOTAL INFECTED CASES

TOTAL DEATHS DEATHS PER MILLION     
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Graphs published by Abu Dhabi Public Health Center 2021  | Data resources: FCSA,  WHO, John Hopkins, National Emergency Crisis and Disaster Management Authority
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Figure 8: COVID-19 Status in the UAE (Federal Competitiveness and Statistics Authority Dashboard)

Figure 6A: TOTAL  Number Of Infected And Recovered Cases Due To 

Covid-19 Reported By The UAE

Figure 6 B: TOTAL  NUMBER and Percentage of UAE population 

Vaccinated
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Figure 7A :  Global Distribution of COVID-19 Cases 

Graphs published by Abu Dhabi Public Health Center 2021  | Data resources: WHO

 © 2021مركز أبوظبي للصحة العامة 

ويحظر استخدام أو إعادة إنتاج هذه الوثيقة بدون إذن. هذه الوثيقة مملوكة لمركز أبوظبي للصحة العامة، ولا يجوز استخدامها لغير الأغراض المخصصة لها

© ADPHC 2021
This document was developed by Abu Dhabi Public Health Center - ADPHC. The document is and shall remain the property of ADPHC and may only be used for the purposes for which it was intended. Unauthorized use or reproduction of this document is prohibited.

EPIDEMIOLOGY
FROM 21 JAN 2020 TO 18 APR 2021

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports/


More than  5000 cases From 1001 to 5000 cases From 101 to 1000 cases From 11 to 100 cases From 1 to 10 cases

10
,2

19
 

10
,0

84
 

9,
75

8 

9,
63

4 

9,
51

5 

9,
49

6 

8,
74

2 

7,
65

4 

7,
61

1 

7,
25

9 

6,
28

6 

5,
78

7 

5,
77

4 

5,
77

1 

5,
73

3 

5,
40

7 

5,
11

4 

5,
01

0 

4,
83

4 

4,
69

1 

4,
39

8 

4,
29

1 

4,
02

0 

3,
81

5 

3,
76

5 

3,
71

0 

3,
61

2 

3,
49

1 

3,
23

2 

3,
02

8 

2,
89

2 

2,
78

1 

2,
39

5 

2,
36

9 

2,
27

5 

2,
23

9 

2,
20

2 

2,
07

1 

2,
06

0 

1,
81

9 

1,
71

0 

1,
57

5 

1,
51

1 

1,
23

6 

1,
21

3 

1,
20

3 

95
4

 

95
2

 

8
22

 

7
45

 

6
6

2 

5
25

 

50
9

 

4
47

 

22
1

 

1
87

 

17
2

 

16
2

 

15
9

 

12
3

 

72
 

62
 

58
 

4
4 

3
1

 

2
9

 

2
6 

25
 

20
 

20
 

20
 

6 4
 

4
 

3 

 1

 500

A
R

U
B

A

C
O

N
G

O

M
A

R
T

I…

B
A

H
A

M
…

P
A

P
U

A
 …

S
U

R
IN

A
…

T
R

IN
ID

…

G
U

A
M

B
E

N
IN

E
Q

U
A

T
…

IC
E

L
A

N
D

C
E

N
T

R
…

Y
E

M
E

N

C
A

M
B

O
…

G
A

M
B

IA

N
IC

A
R

A
…

N
IG

E
R

S
A

N
 …

S
E

Y
C

H
E
…

C
H

A
D

S
A

IN
T

 …

G
IB

R
A

L
…

S
IE

R
R

A
 …

C
O

M
O

R
…

B
A

R
B

A
…

G
U

IN
E
…

B
U

R
U

N
…

E
R

IT
R

E
A

JE
R

S
E

Y

U
N

IT
E

D
 …

L
IE

C
H

T
…

V
IE

T
 …

M
O

N
A

C
O

T
U

R
K

S
 …

S
A

O
 …

N
E

W
 …

S
IN

T
 …

L
IB

E
R

IA

B
E

R
M

U
…

S
A

IN
T

 …

S
A

IN
T

 …

IS
L

E
 O

F
 …

B
O

N
A

IR
E

T
IM

O
R

-…

A
N

T
IG

…

M
A

U
R

I…

S
A

IN
T

 …

B
H

U
T

A
N

G
U

E
R

N
…

O
T

H
E

R

F
A

R
O

E
 …

C
A

Y
M

A
…

U
N

IT
E

D
 …

W
A

L
L

IS
 …

B
R

U
N

E
I …

B
R

IT
IS
…

D
O

M
IN

…

N
O

R
T

H
…

G
R

E
N

A
…

N
E

W
 …

F
IJ

I

F
A

L
K

L
A
…

L
A

O
 …

S
A

IN
T

 …

G
R

E
E

N
…

A
N

G
U

I…

H
O

L
Y

 …

S
A

IN
T

 …

M
O

N
T

S
…

S
IN

T
 …

S
O

L
O

M
…

S
A

B
A

M
A

R
S

H
…

S
A

M
O

A

V
A

N
U

A
…

17
6,

66
8 

17
1,

13
1 

16
4,

14
7 

16
3,

11
3 

15
9,

56
9 

15
1,

28
7 

14
6,

73
3 

14
2,

62
8 

12
9,

30
7 

12
0,

57
1 

11
9,

48
6 

11
7,

55
4 

11
4,

11
5 

11
0,

99
7 

10
6,

22
3 

10
3,

27
3 

10
1,

11
0 

96
,4

39
 

95
,3

74
 

92
,4

74
 

91
,8

83
 

91
,6

63
 

90
,8

44
 

86
,0

22
 

83
,6

33
 

69
,1

34
 

6
7,

40
4 

64
,7

46
 

61
,7

31
 

60
,8

08
 

57
,7

93
 

55
,4

07
 

46
,5

15
 

45
,5

19
 

44
,0

75
 

43
,6

84
 

42
,3

52
 

41
,3

40
 

39
,7

31
 

37
,6

69
 

33
,9

34
 

33
,0

22
 

31
,6

17
 

29
,9

27
 

29
,5

05
 

28
,8

94
 

26
,1

45
 

24
,3

00
 

23
,8

66
 

21
,8

58
 

21
,4

60
 

21
,0

04
 

20
,6

55
 

19
,9

75
 

19
,7

89
 

18
,6

96
 

18
,4

25
 

18
,4

15
 

18
,1

21
 

18
,0

81
 

13
,7

14
 

13
,1

14
 

12
,9

80
 

12
,9

27
 

12
,9

18
 

12
,8

37
 

12
,7

71
 

12
,5

38
 

12
,4

96
 

11
,6

74
 

11
,6

42
 

10
,7

09
 

10
,4

32
 

10
,4

12
 

 40
 400

 4,000
 40,000

 400,000

O
M

A
N

L
IB

Y
A

N
IG

E
R

IA

B
A

H
R

A
IN

U
R

U
G

U
…

K
E

N
Y

A

N
O

R
T

H
 …

M
Y

A
N

M
…

A
L

B
A

N
IA

P
U

E
R

T
…

A
L

G
E

R
IA

E
S

T
O

N
IA

R
E

P
U

B
L
…

L
A

T
V

IA

N
O

R
W

A
Y

C
H

IN
A

K
O

S
O

V
…

S
R

I …

M
O

N
T

E
…

C
U

B
A

K
Y

R
G

Y
Z
…

G
H

A
N

A

Z
A

M
B

IA

U
Z

B
E

K
I…

F
IN

L
A

N
D

M
O

Z
A

M
…

E
L

 …

L
U

X
E

M
…

C
A

M
E

R
…

S
IN

G
A

P
…

A
F

G
H

A
…

C
Y

P
R

U
S

N
A

M
IB

IA

C
Ô

T
E

 …

B
O

T
S

W
…

JA
M

A
IC

A

T
H

A
IL

A
…

U
G

A
N

D
A

S
E

N
E

G
A

L

Z
IM

B
A

B
…

M
A

L
A

W
I

S
U

D
A

N

M
A

D
A

G
…

M
A

L
T

A

A
U

S
T

R
A
…

D
E

M
O

C
…

M
A

L
D

IV
…

A
N

G
O

L
A

R
W

A
N

D
A

G
A

B
O

N

G
U

IN
E

A

S
Y

R
IA

N
 …

M
O

N
G

O
…

C
A

B
O

 …

M
A

Y
O

T
…

F
R

E
N

C
H

 …

R
É

U
N

IO
N

E
S

W
A

T
I…

M
A

U
R

I…

F
R

E
N

C
H

 …

T
A

JI
K

IS
…

B
U

R
K

IN
…

M
A

L
I

G
U

A
D

E
…

H
A

IT
I

S
O

M
A

L
IA

A
N

D
O

R
…

B
E

L
IZ

E

T
O

G
O

C
U

R
A

Ç
…

G
U

Y
A

N
A

L
E

S
O

T
H

O

S
O

U
T

H
 …

D
JI

B
O

U
T

I

3
1

,2
5

0
,6

3
5

 

1
4

,7
8

8
,1

0
9

 

1
3

,8
3

2
,4

5
5

 

5
,1

7
8

,5
1

3
 

4
,7

0
2

,1
0

1
 

4
,3

8
5

,9
4

2
 

4
,2

1
2

,6
4

5
 

3
,8

5
7

,4
4

3
 

3
,3

9
6

,6
8

5
 

3
,1

4
2

,2
6

2
 

2
,6

8
8

,0
2

5
 

2,
65

8,
62

8 

2
,6

1
9

,4
2

2
 

2,
29

9,
93

9 

2
,2

1
5

,4
4

5
 

1,
94

6,
51

0 

1
,6

8
9

,0
5

1
 

1
,6

0
0

,3
4

7
 

1
,5

9
9

,7
6

3
 

1
,5

6
5

,6
8

0
 

1
,3

9
5

,3
2

8
 

1
,1

1
7

,3
4

8
 

1
,1

0
6

,0
6

2
 

1
,0

2
7

,0
3

9
 

9
7

0
,9

8
7

 

9
4

7
,0

0
0

 

9
2

6
,0

5
2

 

9
0

0
,1

3
8

 

8
3

6
,9

2
6

 

8
2

9
,9

1
1

 

7
5

0
,5

0
8

 

7
5

0
,1

5
8

 

7
1

5
,2

5
2

 

6
8

3
,4

6
6

 

6
6

0
,2

9
9

 

6
2

9
,5

0
7

 

5
8

8
,1

0
1

 

5
2

9
,8

2
9

 

5
0

8
,5

0
3

 

5
0

5
,4

4
7

 

4
9

5
,2

2
4

 
4

0
4

,0
5

4
 

3
8

5
,9

6
3

 

3
7

5
,9

7
4

 

3
7

2
,8

5
9

 

3
6

0
,2

4
9

 

3
5

8
,1

5
7

 

3
4

2
,9

2
3

 

3
3

8
,8

4
5

 

3
1

3
,4

4
4

 

3
0

8
,5

7
9

 

3
0

7
,7

9
0

 

2
9

8
,5

2
2

 

2
9

5
,3

5
8

 

2
8

7
,3

6
0

 

2
8

3
,9

7
6

 

2
8

3
,6

5
8

 

2
6

0
,6

2
7

 

2
5

5
,8

6
0

 

2
4

6
,8

0
6

 

2
4

5
,4

9
4

 

2
4

3
,2

3
8

 

2
4

1
,7

3
1

 

2
4

0
,2

3
6

 

23
3,

63
1 

2
3

1
,5

9
3

 

22
8,

57
7 

2
1

5
,4

8
4

 

21
2,

30
7 

2
0

8
,5

2
0

 

19
9,

68
2 

1
9

5
,7

5
7

 

1
8

8
,9

9
4

 

1
8

0
,6

0
9

 

 1,500
 15,000

 150,000
 1,500,000

 15,000,000

U
S

A

IN
D

IA

B
R

A
Z

IL

F
R

A
N

C
E

R
U

S
S

IA U
K

T
U

R
K

E
Y

IT
A

L
Y

S
P

A
IN

G
E

R
M

A
N

Y

P
O

L
A

N
D

A
R

G
E

N
T
…

C
O

L
O

M
…

M
E

X
IC

O

IR
A

N
 …

U
K

R
A

IN
E

P
E

R
U

C
Z

E
C

H
IA

IN
D

O
N

E
…

S
O

U
T

H
 …

N
E

T
H

E
R
…

C
H

IL
E

C
A

N
A

D
A

R
O

M
A

N
IA

IR
A

Q

B
E

L
G

IU
M

P
H

IL
IP

P
…

S
W

E
D

E
N

IS
R

A
E

L

P
O

R
T

U
G
…

H
U

N
G

A
R

Y

P
A

K
IS

T
A

N

B
A

N
G

L
A
…

JO
R

D
A

N

S
E

R
B

IA

S
W

IT
Z

E
…

A
U

S
T

R
IA

JA
P

A
N

L
E

B
A

N
O

N

M
O

R
O

C
…

U
A

E

K
S

A

B
U

L
G

A
R
…

S
L

O
V

A
K

IA

M
A

L
A

Y
S
…

P
A

N
A

M
A

E
C

U
A

D
O

R

B
E

L
A

R
U

S

K
A

Z
A

K
H
…

G
R

E
E

C
E

O
C

C
U

P
I…

C
R

O
A

T
IA

A
Z

E
R

B
A
…

G
E

O
R

G
IA

B
O

L
IV

IA
 …

T
U

N
IS

IA

N
E

P
A

L

D
O

M
IN

I…

K
U

W
A

IT

P
A

R
A

G
U
…

R
E

P
U

B
L

I…

IR
E

L
A

N
D

D
E

N
M

A
R

K

E
T

H
IO

P
IA

L
IT

H
U

A
…

S
L

O
V

E
N

IA

C
O

S
T

A
 …

E
G

Y
P

T

G
U

A
T

E
…

A
R

M
E

N
IA

H
O

N
D

U
…

Q
A

T
A

R

B
O

S
N

IA
 …

V
E

N
E

Z
U
…

Other*:includes cases and deaths reported under the international conveyance(Diamond Princess) 

Figure 7B: Bar Chart Illustrates the Global Distribution of COVID19 Cases 
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Figure 6: Global Distribution of COVID-19 Cases per Region
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Figure 7: Comparative Analysis of the Distribution of COVID-19 Cases in GCC Countries

EPIDEMIOLOGY
FROM 21 JAN 2020 TO 18 APR 2021

DEATHS PER MILLION

 © 2021مركز أبوظبي للصحة العامة 

ويحظر استخدام أو إعادة إنتاج هذه الوثيقة بدون إذن. هذه الوثيقة مملوكة لمركز أبوظبي للصحة العامة، ولا يجوز استخدامها لغير الأغراض المخصصة لها

29.29%

23.90%15.13%

11.58%

10.45%

9.65% UAE

KSA

Kuwait

Qatar

Oman

Bahrain

35.66 34.56 33.72

19.56

15.67
13.05

0

10

20

30

40

Oman Bahrain Kuwait KSA UAE Qatar

Per million

495,224 

404,054 

255,860 

195,757 176,668 163,113 

4
7

9
,5

6
6

3
8

8
,7

0
2

2
4

0
,4

6
5

1
7

3
,9

7
0

1
6

0
,3

2
4

1
5

2
,3

6
1

1
,5

5
0

 

6
,8

1
0

 

1
,4

4
0

 

3
7

6
 

1
,8

2
1

 

5
8

8
 

 -

 100,000

 200,000

 300,000

 400,000

 500,000

 600,000

UAE KSA Kuwait Qatar Oman Bahrain

Infected cases

Recovered

Death

0

100000

200000

300000

400000

500000

600000

UAE KSA Kuwait Qatar Oman Bahrain

https://coronavirus.jhu.edu/map.html
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports/


11

Figure 10: Comparative Analysis of the Distribution of COVID-19 New Cases in GCC Countries  
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Figure 11: Comparative Analysis of the Distribution of COVID-19 Recovered Cases in GCC Countries 
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Figure 12: Comparative Analysis of the Distribution of COVID-19 New Death Cases in GCC Countries 
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March 20, 2021 in THE LANCET 

Do asymptomatic carriers of SARS-COV-2 transmit the virus?

 This article discusses about the effect of asymptomatic index cases (AIC) on

the transmission and spreading of the SARS-CoV2.

 In a study, AIC of 283 were notable (0.02) in comparison to 567 symptomatic

index cases (SIC; 0.04) according to secondary attack rates. AIC infected 0.6

contacts which is slightly lower than SIC (0.7 contacts). Similar differences

were found within households.

 According to 13 other meta-analysis studies, in 111 AIC the transmission rates

were 0-2.2% in contrast to 0.8-15.4% for SIC. Additionally, the meta-

analysis for household transmission from AIC was 0-4.9% in contrast to

18.0% for SIC. Another study concluded that AIC caused one fifth of

household infections and were four times likely to transfer the virus to a

household contact.

 On the other hand, post lockdown major study in Wuhan determined

that among 34,424 recovered patients, 107 tested positive which

corresponds to 310 per 100,000 symptomatic patients. So, these

symptomatic patients did not clear the virus even after several months.

On the contrary, 3 per 100,000 asymptomatic patients continued to

harbor the virus for several months. The number of close contacts of

AIC was 1,174 that were found to be PCR-negative, and none became

positives during isolation. This study concluded that PCR-positive

asymptomatic individuals do not transfer the virus to others.

 Significant studies suggest, the epidemiological context in Wuhan was

varied from the Luxembourg and most other reports. Luxembourg

study found 66% of SIC and 33% AIC out of all the index cases. The

meta-analysis also concluded that 83% of cases were symptomatic;

therefore, vast number of PCR-positives were symptomatic according

to all studies.
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 The meta-analysis including 43 studies of 3,229 subjects mentioned that RNA

of the virus was detected on average for 17 days, but reports stated

durations up to 83 days. On the contrary, a follow up study of 10 million

participants in Wuhan showed 50,000 confirmed cases and ten times as many

positive antibodies. Roughly 60 per 100,000 infected individuals continued to

harbor the detectable virus RNA, after weeks and months later; thus, this

supports the conclusion of the rare long term virus persistence.

 In four studies, viral loads of asymptomatic cases were similar and in two

studies, it was lower than symptomatic cases during the early days of infection.

 The crucial information deduced were that asymptomatic individuals

should be incorporated in testing strategy, during acute phase of

COVID19, with their contacts traced, as they can cause inapparent

spread of the virus like symptomatic cases. Secondly, the rare long-term

category of SARS-COV-2 carriers have minimal virus transmission risk

but the proportion of this category of asymptomatic carriers will rise as

the virus retreats. Lastly, the rare long-term carriers have potential to

cause recurrent outbreaks by becoming virus reservoirs.
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March 23, 2021 in THE JAMA 

Another Explanation for Why Cloth Masks Reduce COVID-19 Severity

 This article discusses about cloth masks reducing COVID-19 severity.

 Although cloth masks are poor at filtering the smallest aerosol particles reaching the lower respiratory tract, it is associated with the decreased disease

severity.

 Researchers at National Institute of Health (NIH) found in a recent study that humidity produced inside the mask assists to protect against severe

COVID-19.

 In an experiment, volunteers breathed into a sealed steel box, using 4 varieties of masks; a 2-ply cotton-polyester mask, a 3-ply disposable surgical

mask, an N95 respirator, and a heavy cotton mask. Volunteers’ faces were firmly fitted against high-density foam rubber to eliminate leakage around the

masks’ edges.

 Respiratory epithelium is hydrated by inhaling increased humid air; therefore, it benefits the immune system, enhances production of interferons that

attack viruses, promotes the removal of mucus and protects the lungs form detrimental particles.
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March 18, 2021 in THE LANCET

Navigating post-vaccine COVID-19 futures in the health and

economic context

 This article discusses about the research provided by Sandmann and his

colleagues on a sensible pathway to achieve the best-case health and economic

scenario.

 The study suggests that mass vaccination of adults and children will contribute to

health and economic benefit.

 Vaccine efficacy rate of 95% along with 3-year protection against the infection

will result in minimal requirements for social distancing. However, vaccine

efficacy of 50% along with 45-week protection against the disease and not the

infection, will result in recurrent epidemics with an increased requirement for

social distancing.

 Phase 3 trial reports 63-95% efficacy rate for symptomatic infection and mRNA

vaccines showed maximum efficacy. The ChAdOx1 nCoV-19 vaccine trial

showed a lower efficacy for asymptomatic infection.

 Economic costs are greater for low efficacy vaccines and provides

marginal benefits in comparison to no vaccination. However,

economic losses are substantially lower for vaccines with high

efficacy rate. Thus, efficacy rate is the most influential factor for

economic recovery.

 To acquire the best-case scenario, governments need to procure

vaccines with highest efficacy rate. If lower efficacy vaccines are

utilized, long term health and economic burden will equate to the

situation of not using vaccine.
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 The duration of vaccine induced immunity affects economic costs and boosters will

be necessary for an extended period of vaccine induced immunity. Studies show

that presence of long-lasting natural immunity, reduces the economic value of

immunization; however, mRNA vaccines contribute to greater neutralizing

antibody titers compared to convalescent sera. In Manaus, Brazil it was found that

by October 2020, 76% of the population were infected, but subsequently a large

second wave has occurred.

 The rollout of ChAdOx1 nCoV-19 vaccine was halted by the South African

Government because the efficacy rate against variant B1.351 was obtained to be

10.4 %.

 Recurring revision of vaccine antigens will be necessary if all vaccines must be

matched to emergent variants; thus, it will increase future costs.

 Vaccine uncertainty and inequity in distribution might lead to a

patchy uptake; as a result, the logical approach is to distribute limited

supply by age and risk-based. Ring vaccination* can also be

considered. Because of the extended incubation period of SARS-

CoV-2, vaccines might work as post-exposure prophylaxis (PEP). A

slow trickle uptake of the vaccination program results in worse health

and economic burdens. Israel exhibited a significant impact of

vaccination on pandemic dynamics by accomplishing mass

vaccination using the mRNA vaccine in less than 2 months.

*Ring vaccination is a strategy to inhibit the spread of a disease by vaccinating those who are

most likely to be infected. This strategy vaccinates the contacts of confirmed patients, and

people who are in close contact with those contacts
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March 17, 2021 in THE LANCET

Assessment of protection against reinfection with SARS-CoV-2 among 4 million

PCR-tested individuals in Denmark in 2020: a population-level observational study

 Method: In this observational study, they collected individual-level data from the Danish Microbiology Database and analyzed infection rates during the

second surge of the COVID-19 epidemic, from Sept. 1 to Dec. 31, 2020, by comparison of infection rates between individuals with positive and negative

PCR tests during the first surge (March to May, 2020). Using these PCR-test data from, to estimated protection towards repeat infection with SARS-CoV-2.

 Findings:

 During the first surge (i.e., before June, 2020), 533 381 people were tested, of whom 11 727 (2·20%) were PCR positive, and 525339 were eligible for

follow-up in the second surge, of whom 11068 (2·11%) had tested positive during the first surge. Among eligible PCR-positive individuals from the first

surge of the epidemic, 72 tested positive again during the second surge.

 The protection against repeat SARS-CoV-2 infection is robust and detectable in the majority of individuals, protecting 80% or more of the naturally

infected population who are younger than 65 years against reinfections within the observation period. However, its been observed that individuals aged 65

years and older had less than 50% protection against repeat SARS-CoV-2 infection. Because the older age group is more prone to a serious clinical

course of illness, this finding highlights the need to implement protective measures for the older population in the form of effective vaccines and

enhanced physical distancing and infection control, even in those known to be previously infected.

 This data indicate that vaccination of previously infected individuals should be done because natural protection cannot be relied on.
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March 17, 2021 in THE LANCET

Risk of SARS-CoV-2 reinfection after natural infection

 This is a commentary article on the previous study :

 This report identify longitudinal studies that have investigated waning antibody levels

against SARS-CoV-2, found that it last for 6 months or longer; a substantial minority

serorevert to negativity.

 Two key reasons have been stated for the difficulty of calculating the risk of reinfection;

1. Most individuals around the world who became infected during the first wave of the

pandemic did not access a PCR or antibody test and were not admitted to or treated in

hospital, and so are not included in many COVID-19 datasets.

2. Scientific journals require specific evidence for formal reporting of reinfection, leading

to probable under-reporting.

 Danish data reported that only 80·5% protection from reinfection in general, decreasing

to 47·1% in people aged 65 years and older are more concerning figures than offered by

previous studies.

 The quality, quantity, and durability of protective immunity elicited by

natural infection with SARS-CoV-2 are poor relative to the much higher

levels of virus-neutralising antibodies and T cells induced by the vaccines

currently being administered globally

 Precise correlates of protection against SARS-CoV-2 are not known, but

emerging variants of concern might shift immunity below a protective

margin, prompting the need for updated vaccines.
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 Until now, one of the largest datasets was from Qatar during a period

of high disease burden, reported an estimated reinfection risk of

0·2%. However, a key difference between the studies is that the Danish

study is based on a universally accessible testing programme for both

symptomatic and non-symptomatic individuals, whereas the Qatar data

are derived from a programme of PCR testing of symptomatic disease.
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