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1.1.1.1. BackgroundBackgroundBackgroundBackground    

During the 2019-20 influenza season in Spain, the trivalent influenza vaccine (TIV) was 

used, containing the following strains recommended by WHO for the northern hemisphere 

(1): A/Brisbane/02/2018 (H1N1)pdm09-like virus, A/Kansas/14/2017 (H3N2)-like virus and 

B/Colorado/06/2017-like virus of the B/Victoria/2/87-lineage (Victoria lineage). The following 

TIV brands were available on the market in Spain: Chiroflu-Agripal (36.2%), Chiromas-Fluad 

(37.3%) and Vaxigrip (8.2%). Additionally, four QIV brands (including an additional 

B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage)), were also available: Vaxigrip 

Tetra, Flucelvax Tetra, Fluarix Tetra and Influvac Tetra (9.1%, 7.8%, 1.1% and 0.2% of the total 

influenza vaccine doses authorized for market distribution in Spain). 

The influenza epidemic began in week 1/2020, when the Influenza-like illness (ILI) 

incidence crossed the pre-established threshold for the 2019-20 season (52,6 cases per 

100.000 population). The 2019-20 epidemic peaked in week 5/2020 with an incidence of 271,4 

ILI cases per 100.000 pop., and ended in week 11/2020 when the ILI incidence decreased to 

pre-epidemic levels (45,5 ILI cases per 100.000 pop.) (2). The cycEVA cases and controls 

recruitment began in week 49/2019.   

The season was characterized by a mixed circulation of B and A viruses, with 

predominance of A(H1N1)pdm09 over A(H3N2) subtype. For the entire season, between 

weeks 40/2019 and 20/2020, within the Spanish Influenza Sentinel Surveillance System 

(SISSS), 2579 sentinel influenza detections were notified, of which 42,4% were type B and 

57,5% were type A. Among these, 1163 were subtype A(H1N1)pdm09 (84%) and 221 subtype 

A(H3N2) (16%)(2). 

Based on the genetic and antigenic studies, the National Centre of Microbiology, 

characterized 236 influenza A(H1N1)pdm09, 42 A(H3N2) and 85 B viruses. Among the 

A(H1N1)pdm09 95% belonged to clade 6B.1A5A (A/Norway/3433/2018). Among A(H3N2) 

viruses, 43% were from 3C.3a clade (A/Kansas/14/2017), 36% from clade 3C.2a1b+T135K-A 

(A/LaRioja/2202/2018), 16% from clade 3C.2a1b+T131K (A/SouthAustralia/34/2019) and 5% 

from clade 3C.2a1b+T135K-B (A/HongKong/2675/2019). Among B viruses, 97% were lineage 

Victoria, represented by B/Washington/02/2019 (2). 

2.2.2.2. ObjeObjeObjeObjectivectivectivectivessss    

The 2019-20 cycEVA study objectives were:  

- To estimate the IVE against confirmed A(H1N1)pdm09, A(H3N2) and B influenza in the 

cycEVA study, for all patients, by age-group and in target population for influenza 

vaccination 

- If allowed by sample size, to estimate the IVE against specific clades. 

3.3.3.3. MeMeMeMetttthodhodhodhodssss        

For the 12th edition of the cycEVA study, 5 out of 17 regional sentinel networks 

participated: Balearic Islands, Madrid, Navarra, La Rioja and Melilla. The study relies on the 

participation of 235 sentinel GPs with a catchment population of approximately 320,000. 
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We used a test-negative case-control design, considering as cases ILI patients attending 

a general practitioner (GP) within the cycEVA sentinel network and having a PCR/culture 

positive test for Influenza. The controls were negative for any influenza virus. ILI patients were 

systematically selected to be swabbed for influenza virus detection: the first two patients 

below 65 years of age attending the GP each week and all the elderly patients (aged above 

64). Controls recruited in weeks before the week of first case or after the week of the last case 

confirmation were removed from the final analysis. Analysis was restricted to patients 

swabbed less than eight days since symptom onset. Patients were considered as vaccinated if 

having received the 2019-20 influenza vaccine at least 15 days before symptom onset.  

Analysis was restricted to the patients swabbed less than eight days since symptoms 

onset.  Patients were considered as vaccinated if having received the 2018-19 influenza 

vaccine at least 15 days before the onset of symptoms; those without vaccination date or with 

less than 15 days until symptom´s onset were eliminated from the analysis. 

We estimated the IVE against confirmed A(H1N1)pdm09, A(H3N2) and B influenza  as 1-

OR of vaccination in cases and controls using a logistic regression model (or penalized logistic 

regression, when appropriate due to low sample size) and adjusting for possible confounders 

such as age (restricted cubic splines – RCS), onset of symptoms (RCS), sex, chronic condition 

and sentinel network. Adjusted IVE was estimated for all ages, by age groups (0-14, 15-64 and 

above 64 years old, if allowed by sample size) and for vaccination target groups. 

4.4.4.4. ResultsResultsResultsResults    

4.1 Patients recruitment  

The recruitment of cases and controls for the 2019/20 cycEVA study began in week 

49/2019 and finished on week 13/2020. The last confirmed case was notified in week 11/2020, 

so this week was considered as the final week of the study, and controls recruited in weeks 12 

and 13/2020 were excluded from the final analysis. 

Overall, 1278 ILI patients were recruited during the study period (Fig. 1). We excluded 

125 patients (2 with onset or swab dates missing, 3 with onset after swabbing, 98 not meeting 

the EU ILI case definition, 11 patients swabbed more than 7 days after symptom onset, 6 

controls notified after the last confirmed case, and 5 patients vaccinated less than 15 days 

before symptom onset). In the final analysis we included 1153 patients, 398 controls and 755 

cases of which, 452 (60%) were confirmed with influenza A(H1N1)pdm09, 255 with influenza 

B (34%), 28 (4%) with A(H3N2) and 20 (3%) were A unsubtyped (Table1).  
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Figure 1. Weekly distribution of cases and controls during the 2019-20 influenza season 

in Spain (cycEVA study, weeks 49/2019-11/2020) 

4.2 Description of cases and controls 

Overall, cases were younger than negative controls (median age 28 vs. 37 years; 

p<0.001) and more frequently male (55 vs. 43%; p<0.001). Cases were less vaccinated with 

the 2019-20 influenza vaccine (7% cases vs. 18% controls; p<0.001) with statistical significance 

in A(H1N1)pdm09 and B cases vs. controls. The existence of at least one chronic condition was 

less frequent in A(H1N1)pdm09 and B cases compared to negative controls (Table 1). 

 

Table1. Characteristics of controls (n=398) and cases (A(H1N1)pdm09 (n=452), A(H3N2) (n=28), B (n=255), 

influenza season 2019/20, Spain (cycEVA study, weeks 49/2019-11/2020) 

 Number of Influenza cases (%) 
Number of test-

negative controls (%) 
Variables 

A(H1N1) A(H3N2) B 

Median age (years); 

IQR 
36 (12-48) 23; 14-47* 15; 9-31** 37; 17-52 

Age group     

0-14 years 133 (29.4) 10 (35.7) 124 (48.6) 85 (21.4) 

15-64 years 296 (65.5) 15 (53.6) 126 (49.4) 272 (68.3) 

65+ years 23 (5.1) 3 (10.7) 5 (2.0) 41 (10.3) 

Sex     

Female 207 (45.8) 14 (50.0) 105 (41.2) 227 (57.0) 

Male 245 (54.2)** 14 (50.0) 150 (58.8)** 171 (43.0) 

Any chronic condition     

No 385 (85.2) 24 (85.7) 219 (85.9) 313 (78.6) 

Yes 67 (14.8)* 4 (14.3) 36 (14.1)* 85 (21.4) 
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Seasonal vaccination 

2019-20 

    

No 412 (91.2) 25 (89.3) 241 (94.5) 323 (81.2) 

Yes 37 (8.2)** 3 (10.7) 14 (5.5)** 71 (17.8) 

Unknown 3 (0.7) 0 0 4 (1.0) 

Previous vaccination 

season 2018/19 

    

No 426 (94.3) 26 (92.9) 251 (98.4) 375 (94.2) 

Yes 24 (5.3) 2 (7.1) 3 (1.2)* 22 (5.5) 

Unknown 2 (0.4) 0 1 (0.4) 1 (0.3) 
*p<0.05 
**p<0.001 

 

4.3 Influenza vaccine effectiveness results 

The overall IVE against any influenza was 57% (95%CI: 33; 73%) for all ages, 76% (95%CI: 

36; 91%) for children under 15 years and 54% (95%CI: 17, 64%) for adults aged 15-64 years. 

No protective effect was observed in those aged 65 and older. For target vaccination groups, 

the IVE was 60% (95%CI: 28;78%) (Table 2). 

Against influenza A(H1N1)pdm09, the overall IVE was 58% (95%IC: 30; 75). By age-

groups the IVE was 73% (95%IC: 10; 92) for children under 15 and 65% (95%IC: 29; 82) for 

adults aged 15-64 years, while no protection was observed in the elderly. For target 

vaccination groups, the IVE was 52% (95%IC: 6; 76) (Table 2). 

Against B the IVE was 66% (95%IC: 32, 83) for all ages. By age group, the IVE was 73% 

(95%IC: 8, 92) for children under 15 and 39% (95%IC: -49; 75) for adults aged 15-64 years.  No 

protection was observed for the elderly. For the target group for vaccination the IVE was 67% 

(95%IC:17; 87) (Table 2).  

In season 2019-20, only 28 influenza A(H3N2) cases of all ages were recruited in the 

cycEVA study. The sample size was too low to provide any reliable estimates against of IVE 

specific against A(H3N2) influenza.  

 

Table 2. Influenza vaccine effectiveness (IVE) by age group and target population for vaccination, 2019-

20 influenza season, Spain (cycEVA study, weeks 49/2019-11/2020)   

Influenza 

type/subtype 

Population Vacc;total cases /  

Vacc;total controls 

Adjusted 

IVE 

95% CI 

Any influenza All ages 1 56;752 / 71;394 57 33; 73  

0-14 years 1 14;274 / 13;84 76 36; 91  

15-64 years1 26;448 / 33;270 54 17; 74  

65+ years1 16;30 / 25;40 NC  

  Target group1 35;147 / 51;112 60 28;78 

A(H1N1)pdm09* All ages1 37;449 / 70;386 58 30; 75 
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0-14 years1 8;133 / 13;82 73 10; 92  

15-64 years1 15;294 / 33;265 65 29; 82 

 65+ years1 14;22 / 24;39 NC - 

  Target group1 23;95 / 50;111 52 6; 76 

B  All ages1 14;255 / 71;394 66 32; 83 

 0-14 years1 6;124 / 13;84 73 8; 92 

 15-64 years1 8;126 / 33;270 39 -49; 75 

 65+ years 0;5 / 25;40 NC  

  Target group1 10;46 / 51;112 67 17; 87 

A(H3N2) All ages1 3;28 / 70;386 NC  

 0-14 years 0;10 / 13;68 NC  

 15-64 years1 1;15 / 31;234 NC  

 65+ years1 2;3 / 20;35 NC  

 Target group1 2;6 / 44;10 NC  

1 Adjusted for age (RCS), onset of symptoms (RCS), sex, chronic condition, sentinel network 

NC: Not calculated due to small sample size 

* An additional 8 controls were eliminated for being notified during week before the first or after the last 

confirmed A(H1N1)pdm09 case 

 

4.4 Laboratory results 

Based on the genetic and antigenic studies, the National Centre of Microbiology 

characterized 82 viruses within the cycEVA study: 66 A(H1N1)pdm09 viruses, 5 A(H3N2) 

viruses and 11 B viruses. 

Among the characterized A(H1N1)pdm09 viruses: 

• 63 were A/Norway/3433/2018-like (6B.1A5A clade) 

• 3 were A/Slovenia/1489/2019-like (6B.1A7 clade) 

Among the characterized A(H3N2) viruses: 

• 3 were A/Kansas/14/2017-like (3C.3a clade) 

• 1 were A/La Rioja/2202/2018-like (3C.2a1b+T135K-A clade) 

• 1 was A/Hong Kong/2675/2019-like (3C.2a1b+T135K-B clade) 

Among the characterized B viruses: 

• 11 were Victoria lineage, B/Washington/02/2019-like  
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5.5.5.5. DisDisDisDiscussioncussioncussioncussion    

The 2019-20 season was characterized by a mixed circulation of B and A viruses, with 

predominance of A(H1N1)pdm09 over A(H3N2) subtype. The A(H1N1)pdm09 circulation was 

mainly dominated by 6B.1A5A clade, antigenically distinct from the 2019-20 A(H1N1)pdm09 

vaccine strain A/Brisbane/02/2018 (clade 6B.1A1). Although A(H3N2) circulation was low the 

dominant strain was 3C.3a, similar to the vaccine strain. B circulation was dominated by 

Victoria lineage. 

For all ages, the cycEVA study in season 2019-20 shows a 57% VE against any influenza 

virus, suggesting a moderate protection of the vaccine for all population. This protection was 

higher in children than adults, with the exception of the elderly (65 and older) which showed 

no protection. 

Very few influenza cases were recruited in the cycEVA study among those aged 65 and 

older. Due to the low sample size no reliable IVE estimates could be obtained for this age 

group against any influenza type/subtype. Similarly, the low circulation of A(H3N2) resulted in 

a small sample size with only 28 A(H3N2) recruited cases available for the analysis, and no 

reliable IVE estimations could be obtained against A(H3N2). 

Despite the antigenic mismatch between the dominant A(H1N1)pdm09 circulating virus 

and the 2019-20 A(H1N1)pdm09 vaccine strain, our results suggested a moderate to high 

protective effect against mild influenza confirmed with A(H1N1)pdm09, with IVE spanning 

between 58% in all ages and 73% in children under 15. 

Against B, a moderate to high protection was observed, with a VE of 66% for all ages, 

ranging between 39% in adults 15-64 years, and 73% in children under 15. 

These results are in line with the mid-season pooled European estimates for VE in the 

primary-care setting, with overall point estimates for all ages between 29% and 61% (3). In 

the pooled European study in primary care, point estimate VE for all ages was 48% and 62% 

against influenza A(H1N1)pdm09 and B, respectively, similar to 58% and 66% obtained in the 

Spanish cycEVA study. 

The emergence of the COVID-19 pandemic in Spain coincided in time with the end of 

the 2019-20 influenza epidemic. In March 9-15th (week 11/2020) influenza circulation was 

already at very low levels and the Spanish sentinel GP networks were working as usual. The 

disruption of sentinel GP networks and the changes in health-seeking behavior of the 

population that followed the state of alarm and national lockdown in Spain, declared on 

March 14th, are not likely to have had a great impact on the recruitment of patients and data 

for the cycEVA study, as COVID-19 started spreading widely in the beginning of March, after 

the end of the influenza seasonal epidemic.  

Our results have several limitations, being the most important the overall low vaccine 

coverage in the general population, leading to limited precision in some of the analyses. Also, 

the low circulation of A(H3N2) in Spain, and the nearly exclusive circulation of a single 

A(H1N1)pdm09 clade did not allow to calculate clade-specific VE estimates in season 2019-20. 

Despite the lack of evidence of protection against mild influenza among those aged over 64, 

results from the cycEVA study in season 2019-20 show the benefit of influenza vaccination for 

the general population and target groups, in line with other IVE European studies. Influenza 

vaccination continues to be the most effective protective measure available against severe 

influenza complications and influenza-associated mortality. 
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