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Estimation  of  the  prevalence  of  Variant  Of  Concern  (VOC)  
variants  and  other  variants  of  SARS-CoV-2  in  Italy

(Survey  dated  04/04/2022)
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The  sample  size  by  Region /  PA  was  calculated  by  the  B.  Kessler  Foundation.  The  sample  needed  n  to  be  able  

to  observe  a  variant  with  prevalence  p  on  the  national  territory  in  a  population  of  size  N  (population  of  notified  

positives)  and  to  estimate  this  prevalence  with  a  precision  and  confidence  level  (1-)%  is  given  by  the  following  

formula

Table  1.

13981

6

Target

ÿ

Sample  

size  (p  =  5%,  

=  2%)  445

26382

448

The  objective  of  this  investigation  is  to  identify,  among  the  samples  with  a  positive  result  for  SARS  CoV-2  by  RT-

PCR,  possible  cases  of  infection  attributable  to  these  variants.

(1  -)

Northwest

,

4  macro-areas  were  considered  (NUTS  nomenclature):  North-West  (Piedmont,  Valle  d'Aosta,  Liguria,  Lombardy),  

North-East  (Trentino-Alto  Adige,  Veneto,  Friuli-Venezia  Giulia,  Emilia-Romagna),  Center  (Tuscany ,  Umbria,  

Marche,  Lazio),  South  and  Islands  (Abruzzo,  Molise,  Campania,  Puglia,  Basilicata,  Calabria,  Sardinia,  Sicily).

South  and  Islands

1789

Assuming  we  want  to  estimate  a  prevalence  of  5%  with  2%  precision  in  these  macro-areas,  Table  1  reports  the  

values  of  the  sample  size  required  based  on  the  positive  COVID-19  cases  notified  on  March  31,  2022.

TOTAL

The  sample  size  in  each  macro-area  was  then  redistributed  in  the  corresponding  Regions /  PPAAs  based  on  the  

percentage  of  positive  COVID-19  cases  notified  on  March  31,  2021  out  of  the  total  cases  notified  in  the  reference  

macro-area  (Table  2).

18427

Cases  

notified  on  

03/31/2022  14405

Macroarea

73195

As  reported  in  circular  no.  20188  of  04/01/20221

North  East

443

of  the  degree  of  diffusion  of  the  VOC  variants,  and  in  particular  of  the  omicron  variant  and  its  sub-lineages  in  Italy,  

a  quick  survey  was  carried  out  coordinated  by  the  Istituto  Superiore  di  Sanità  with  the  support  of  the  Bruno  Kessler  

Foundation  and  in  collaboration  with  the  Ministry  of  Health,  the  Regions  and  the  PPAA  (Autonomous  Provinces).

(1  -)

in  order  to  establish  a  mapping

Center

453

This  evaluation  took  into  consideration  the  samples  notified  on  April  4,  2022  (first  non  -follow-up  infections)  to  be  

analyzed  by  genomic  sequencing.

2
2/2

2  (-  1)  + /  2
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PA  Bolzano

Valle  d'Aosta

macroarea

2349

33

57

The  sample  requested  for  the  survey  was  randomly  selected  by  the  Regions /  PPAA

South

3909

Center

Friuli  Venezia  Giulia

13%

Islands

PA  Trento

1933

15%

Region

420

143

among  the  positive  samples  guaranteeing  a  geographical  representation  and  by  age  groups.

8

South

5305

7%

129

2%

Lazio

Center

8393

Piedmont

29%

Veneto

The  laboratories  identified  by  the  Regions /  PPAA  selected  the  samples  to  be  sequenced.

Macroarea

19

South

1517 37

South

32%

Center

4620

8%

Puglia

TOTAL

617

143North  East

14

61 2

North  East

32%

4%

Liguria

Sardinia

0%

Table  2.

1004

444

It  is  calculated  that,  with  the  sample  size  chosen,  it  is  possible  to  estimate  prevalences  around  1%,  10%  or  50%  

with  precision  respectively  around  0.9%,  2.7%  and  4.6%  in  the  4  macros

31

The  data  were  collected  in  a  standardized  Excel  file  for  the  participating  Regions /  PPAA  and  sent  to  the  Istituto  

Superiore  di  Sanità  and  the  Ministry  of  Health  on  April  13,  2022.

Abruzzo

238

North  East

7%

3%

Lombardy

Northwest

Sample  

size  (p  =  5%,  

=  2%)

9256

3255

225

Basilicata

,

North  East

7720

103Northwest

50%

Marche

North  East

23%

54%

Sicily

7129

49

areas  considered.  Also,  following  the  ECDC  protocol  on  SARS-CoV-2  sequencing

Calabria

7

73195

122

Center

1789

Molise

2330

27%

40

Tuscany

Cases  notified  on  

03/31/2022

1524

South

1594

9%

28

Northwest

South

Campania

11%

674

6%

12

Umbria

%  cases  in  the

9141

with  the  chosen  sample  size  it  is  possible  to  observe  variants  in  each  macro-region  that  circulate  around  0.5-1%  

with  a  confidence  level  of  95%.

289

3%

67

Northwest

Islands

65%

Emilia  Romagna

2
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225

XL

BA.3

XL

2

Results

the  following:

BA.1

In  detail,  among  the  1986  sequences  obtained  for  the  analysis,  the  following  were  identified:

of  which:

omicron  variant

BA.3

BA.1

XJ

XJ

The  prevalence  estimates  at  national  level,  obtained  as  the  average  of  the  prevalences  in  the  different  

Regions /  PPAA,  weighted  by  the  number  of  regional  cases  notified  on  April  4,  2022,  are

1741

BA.2

7

In  total,  all  the  Regions /  PPAA  participated  in  the  survey,  and  a  total  of  115  regional  laboratories  and  the  

Military  Health  Laboratory.

100%  (range:  100%  -100%)

Among  the  sequences  classified  as  Omicron  BA.1  or  BA.2,  11  and  9  different  sub-lineages  (BA.1.n  or  BA.2.n)  

have  been  identified,  respectively.

omicron  variant

As  shown  in  Table  3,  from  8348  cases  confirmed  by  RT-PCR,  2018  samples  were  sequenced  and  then  

classified  according  to  lineage  (Pangolin  software  v.  4.0.5  and  Nextclade  1.11.0).

11

8

11.8%  (range:  0%  -34.5%)  

86.6%  (range:  46.5%  -100%)  

0.2%  (range:  0%  -1.2%)  0.5%  

( range:  0%  -11.6%)  0.9%  

(range:  0%  -  20.9%)

1986  traceable  to  SARS-CoV-2

BA.2

of  which:
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Table  3.

PIEDMONT

VENETO

2

0.0

0

448

140

9.1

384

58

0.0

0.0

0.0

100.0

29

2

1117

0.0

100.0

0

10.5

56

0

0.0

0.0

100.0

102

BASILICATA

10.2

12

49

123

0.0

LOMBARDY

14

93.6

2018

SARDINIA  **

XL

5

0

2

No.  positive  

samples  in  
RT-PCR

100.0

89.6

209

0

86 0

BA.1  BA.2  BA.3

9

0.0

0.0

0 0.0

100.0

4.1

21

33

201

0

0.0

100.0

50

11.5

36

0.0

100.0

0

48

BA.2

61

102

0

1.0

0.0

CAMPANIA

MOLISE

12

90.9

0

0

TUSCANY***

84

86.0

382

Laboratories

5

89.8

0

9

4

5

10

43

0

0.0

^  Includes  parental  lineage  B.1.1.529  and  all  descendants  BA.n,  and  BA.1 /  BA.2  recombinants  (e.g.  XE,  XJ,  XK,  etc.),  as  per  WHO  document  "Tracking  SARS-  CoV-2  variants  ",  ref.  3.

0

Total  BA.1

6

37

0.0

0.0

100.0

14

100.0

20.9

0

2

157

2.3

100.0

0

2

21

FRIULI  VENEZIA  GIULIA

0.0

74

0.0

PA  TRENTO

91.7

90.3

48

140

9

0

No.  of

VALLE  D'AOSTA

29

0

46.5

sequences  
obtained  

for  analysis

0

3

102

0

228

0

XL  *

0

0.0

17.9

25

1

4

OMICRON  ̂

0.0

**  The  Sardinia  Region  reports  that  for  15  samples  only  the  S  gene  was  sequenced  with  the  following  results:  9  XL  and  5  XJ;  the  results  on  gene  S  alone  may  not  be  sufficiently  supported  in  the  final  classification  of  a  recombinant.

10 157

1352

16.7

216

19

0.0

0.0

100.0

ABRUZZO

254

2

98

0.0

LIGURIA

2

84.3

254

65.5

0

0.5%

0

PUGLIA

Number

ITALY

91.293

64

14

OMICRON  ̂

0

2*

0

0.01

2

12

0

8.3

13

0

0

XJ  *

0.0

20.9

64

0

158

0.0

Total

190

9.7

14

1986  11.8%

43

0

0.0

BRANDS

56

108

90.6

0

SICILY 17

49

N.

0

85.7

100.0

0

2

0

XJ

17

122

0

0.0

1986

0

11

10

0.0

1741

118

0.0

0.0

18.2

209

762

523

6

0.0

100.0

0

18.0

123

0.0

100.00

86

8348

95.9

0

33 2

UMBRIA

1

88.5

61

No.  sequenced  

samples

3

0

0

1

102

46

43

26

86.6%

0.0

*  Includes  the  results  of  the  Military  Health  Laboratory:  n.  31  samples  and  sequenced,  Omicron  BA.2  results.

56

6

3

7

0.0

0 15.7

1997

0

0.0

0.0

0.0

49

100.0

34.5

47

61

102

0.0

100.0

11

122

12

100.0

0.0

0

11.6

CALABRIA

8.8

384

82.4

9

21

REGION /  PA

0

6

0

0.00

0

0.0

0

12

1

1

0

48

BA.3

0.0

***  The  Tuscany  Region  also  announces  that  a  further  99  samples  were  analyzed  through  molecular  screening  tests  of  which  11  were  positive  for  BA.1  and  88  positive  for  BA.2

147 6.4157

0.0

0.9%

19

30

382

0.0

316

0

0.0

0.0

100.0

100.0

43

0

144

1.2

100.0

21

10.4

31

9

0.0

0.0

EMILIA  ROMAGNA

82.1

PA  BOLZANO

102

2

6.1

254

11

0

11

22

0.0

225

0.0

33

0.0

9.4

0

116

216

0.0

100.0

0

61

98

100.00.0

345

0.0

100.0

14.3

102

254

65

10

0.0

100.0%

0

0.0

14

0.0

LAZIO

1

75.8

82.0

2

157

20

0.2%

0

Prevalence
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correctly;

our  country.  In  this  regard,  it  is  recalled  that  already  in  the  previous  survey,  relating  to  the  samples  notified  on  7  

March  2022,  the  prevalence  was  estimated  at  99.86%.  However,  the  different  prevalence  between  the  two  sub-

lineages  BA.1  vs  BA.2  remains  to  be  underlined.  In  this  latest  survey,  in  fact,  the  BA.2  sub-lineage  represents  

86.6%  of  the  omicron  variants  (vs.  44.07%  in  the  previous  survey).  The  latter  result  is  in  line  with  that  reported  in  

other  European  and  non-European  countries.  In  Europe,  the  increase  in  the  number  of  sequences  attributable  to  

the  BA.2  sub-lineage,  which  initially  affected  Denmark  and  the  United  Kingdom,  was  recorded  starting  in  the  first  

week  of  2022.

the  investigation,  the  possible  belonging  to  outbreaks,  and  the  geo-localization  (potentially  useful  for  assessing  

the  representativeness  and  geographical  spread  with  greater  accuracy).

-  no  data  are  currently  available  relating  to  the  age  groups  of  the  cases  selected  for

In  this  regard,  it  is  recalled  that  BA.2  is  classified  among  the  VOC  (Variant  of  Concern)  by  ECDC  (4),  while  BA.3,  

identified  only  in  two  cases  in  this  survey,  is  classified  as  VUM  (Variant  under  Monitoring),  ( 4).

-  in  some  Regions /  PPAA  the  sampling  method  could  be  inhomogeneous  and  not  random;

accurate  information  relating  to  genomic  typing  on  a  significant  number  of  positive  samples  collected  throughout  

the  Italian  territory.

-  for  some  Regions,  as  the  number  of  the  population  is  low,  the  number  of  sequences  is  small,  so  the  presence  of  

circulating  viral  variants  may  not  be  estimated

The  omicron  variant  is  now  virtually  the  only  variant  of  SARS-CoV-2  circulating  in

Limits

This  last  survey,  which  saw  the  participation  of  all  the  Regions /  PPAA  and  a  high  number

number  of  laboratories  distributed  in  the  different  areas  of  the  country,  made  it  possible  to  obtain

Among  the  possible  limitations  of  the  investigation  the  following  points  should  be  mentioned:

Conclusions

It  is  also  stressed  that  BA.2  is  considered  a  more  transmissible  sub-lineage  than  BA.1,  but  not  responsible  for  

more  serious  disease  (4).

To  estimate  the  prevalence  of  SARS-CoV-2  variants  circulating  in  the  country,  it  was  considered  appropriate  to  

organize  repeated  rapid  prevalence  surveys  on  the  national  territory.
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BA.2.

SARS-CoV-2.  The  classification  of  recombinants  of  the  omicron  variant  is  continuous

Thanks

In  the  current  scenario,  it  is  necessary  to  continue  to  monitor  with  great  attention,  in  line  with  national  

and  international  recommendations  and  with  ministerial  indications,  the  spread  of  viral  variants,  and  in  

particular  those  with  greater  transmissibility  and /  or  with  mutations  related  to  potential  evasion.  of  the  

immune  response.

These  results,  although  not  without  limits  and  bias,  allow  us  to  establish  the  now  absolute  predominance  

of  the  omicron  variant  in  our  country,  and  in  particular  of  the  sub-lineage.

https://www.ecdc.europa.eu/sites/default/files/documents/Sequencing-of-SARS-CoV-2-first-update.pdf

In  this  investigation,  some  sequences  attributable  to  possible  BA.1 /  BA.2  recombinants  have  been  

identified  to  be  considered,  at  the  moment  and  as  suggested  by  WHO  (3),  as  sub-lineages  of  the  

omicron  variant,  and  to  be  followed  carefully  in  the  evolution  of  the  virus
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