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Abstract 

Background 

Incidence rate of covid-19 infection in people vaccinated with 4th dose of RNA covid-19 vaccine remain subject of debate and is not 

clearly known 

Objective 

Estimate the incidence rate of covid-19 in vaccinated 4th dose people in general practitioner care level. 

Methodology 

An incidence rates epidemiological analysis of covid-19 infection in people with 4th dose of bivalent mRNA vaccines based in a 

longitudinal study from October, 2022 to October, 2023, in a general practice setting in Toledo, Spain. 

Results 

21 cases of covid-19 infection in vaccinated people with 4th dose were included. Incidence rate of covid-19 infection in total 

vaccinated people with 4th dose from October 2022 to October 2023 was 2%; it was greater in > = 65 years vs. < 65 years (3% vs. 

1%), and in women vs. men (2% vs. 1%). Regarding incidence rate of covid-19 infection in vaccinated people with 4th dose in 

general population of the office was 1%; It was again older at > = 65 years vs. < 65 years (1% vs. 0.5%), but without differences 

between women and men (1% vs. 1%). 

Conclusion 

In general practice setting in Toledo, Spain, crude incidence rate of covid-19 infection in vaccinated people with 4th dose and in 

general population of the office was low. However, the population segments of >= 65 years and women, even with fourth vaccine 

dose, have a higher risk of covid-19 infection, and consequently should continue receiving booster vaccine. But these results should 

be interpreted with caution since the number of tests carried out in the community was low. 

Kew Words: covid-19; sars-cov-2; vaccine effectiveness; breakthrough infection; population surveillance/methods; public 

health practice; general practice 

Introduction 

Since the original virus emerged, successive variants of coronavirus 

syndrome 2 (SARS-CoV-2) have appeared such as omicron and its 

subvariants. The Omicron variant is by far the most dangerous strain, with 

greater transmissibility and immune escape than previous variants that cause 

coronavirus disease 2019 (covid-19), such as Alpha, Beta, Gamma and Delta. 

It has been shown that the effective reproduction number of the Omicron 

variant is 3.19 times higher than that of Delta under the same epidemiological 

conditions [1]. 

These mutations endow the virus with greater infective capacity, increasing 

transmissibility rates, or may allow it the ability to avoid the recognition of 

antibodies that should protect against its infection, resulting in a lower 

protective effect of existing vaccines. Thus, a booster vaccination for the 

prevention of covid-19 is required to overcome this loss of protection [2-4]. 

Since September 2022, the bivalent SARS-CoV-2 vaccines from Moderna 

and Pfizer-BioNTech containing equal amounts of enriched mRNA from the 

ancestral subvariants BA.4-BA.5 and omicrons replaced their monovalent 

counterparts as booster doses for people over 12 years old [5-10]. These 

bivalent mRNA vaccines against covid-19 trigger a stronger immune 
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response than a fourth dose of the original monovalent vaccine, quadrupling 

the antibody titer against the BA.4 and BA.5 omicron subvariants in people 

over 55 years of age [11]. But there is a lack of data on how these events 

translate into significant clinical outcomes at the population level in the sense 

of preventing any infection [5, 11, 12]. 

In this scenario, it must be added that since the disappearance of the health 

alarm in many countries, cases of covid-19 are not counted and tests are 

carried out in health services only in certain situations, such as in people over 

60 years, pregnant women or hospitalized patients and health personnel; In 

this way, people with symptoms in the community, who do not meet these 

criteria, frequently choose to perform specific tests at home [13-15]. On the 

other hand, in the long term, most infections will occur in previously 

vaccinated people. Data on incidence rates in vaccinated persons, based on 

sustained surveillance, may have important implications for guiding rational 

vaccination policies and decisions [6]. 

Consequently, the incidence rate of covid-19 infection in people vaccinated 

with 4th dose of RNA covid-19 vaccine is not clear. In these circumstances, 

novel approaches for sustained surveillance are needed, which could include 

longitudinal cohort studies at the general medicine consultation level. In this 

context, we present a longitudinal and prospective study of adult patients 

with covid-19 infection in vaccinated people with fourth dose of bivalent 

mRNA vaccines, in general medicine from October 1, 2022 to October 1, 

2023, whose objective was to identify covid-19 incidence rate. 

Material And Methods 

A longitudinal and prospective study of cases and controls of adult patients 

with covid-19 infections in vaccinated people with fourth dose of bivalent 

mRNA vaccines, from October 1, 2022 to October 1, 2023, in a general 

medicine office in Toledo, Spain, which has a list of 2,000 patients > 14 years 

of age (in Spain, the general practitioners [GPs] care for people > 14 years 

of age, except for exceptions requested by the child's family and accepted by 

the GP) was carried out. The GPs in Spain work within the National Health 

System, which is public in nature, and are the gateway for all patients to the 

system, and each person is assigned a GP. The descriptive data of the case 

series with covid-19 infections in vaccinated people with fourth dose of 

bivalent mRNA vaccines in this population have already been published [16-

18]; This study will focus on describing the incidence rates in this at-risk 

population. 

Objective of the study: To estimate incidence rate of covid-19 infections in 

vaccinated people with fourth dose of bivalent mRNA vaccines in GP 

consultation. Different outcome measures can be considered for Moderna 

and Pfizer-BioNTech bivalent SARS-CoV-2 vaccines: infection, severe 

infection leading to hospitalization, and severe infection leading to death [7]. 

In our study based on the general medicine consultation, covid-19 infection 

was the chosen outcome measure. 

Calculation of incidence rates 

Cumulative incidence rates were calculated at the GP's office by dividing the 

number of infection events during the study period divided by the individuals 

that could develop the event at the start of the study (population at risk) [19]. 

That is, for people with fourth dose, the incidence rate was calculated by 

dividing the number of cases of covid-19 infections in vaccinated people 

with fourth dose by the vaccinated people with fourth dose in the follow-up 

time (from October 1, 2022 to October 1, 2023) [20]. Similarly, the data on 

the incidence were extrapolated to the entire population attended in the 

consultation (N=2,000 people) [21]. 

Calculation of rate denominators 

Data of number of people vaccinated with the 4th dose in the clinic object of 

the study were obtained by extrapolating the vaccination data at the national 

level to the population of the clinic and the neighbourhood served by the 

health centre [22-26]. In Spain, in November 2022, more than 60% of people 

over 80 years of age, and 37% of people over 60 years of age, already had 

the second booster (4th dose) dose of the covid-19 vaccine [27, 28]. 

Fourth booster dose for fall-winter 2022 

In the patients included in the study Moderna and Pfizer-BioNTech's bivalent 

Covid-19 vaccines were used [29]. The vaccination campaign began in Spain 

on September 26, 2022. The administration of a booster dose against covid-

19 was recommended to the population aged 60 and over, to people admitted 

to nursing homes and other centres with disabilities and those with risk 

conditions, including socio-health personnel [23]. 

Diagnosis of covid-19 

The diagnosis was performed with reverse transcriptase polymerase chain 

reaction (PCR) oropharyngeal swab tests or antigen testing [30] performed 

in health services or at home subsequently communicated to the GP. 

Epidemiological analysis 

The calculation of the incidence rates as explained above (subsection 

“Calculation of incidence rates”) was made by dividing the number of 

infection events by the person follow-up time (from October, 2022 to 

October, 2023) [19, 20]. Data on the incidence were extrapolated to the entire 

population attended in the consultation (N=2,000 people) [21]. The classes 

that classify the age groups were made taking into account > and < 65 years 

[31]. The age of 65 years was used as the beginning of old age [32]. Figures 

with decimals were rounded to whole numbers to facilitate a more intuitive 

comparison. 

Results 

21 cases of covid-19 infection in vaccinated people with 4th dose were 

included. Incidence rate of covid-19 infection in total vaccinated people with 

4th dose from October 2022 to October 2023 was 2%; It was greater in > = 

65 vs. < 65 years (3% vs. 1%), and in women vs. men (2% vs. 1%). 

Regarding incidence rate of covid-19 infection in vaccinated people with 4th 

dose in general population of the office was 1%; being again greater in > = 

65 vs. < 65 years (1% vs. 0.5%), but without differences between women 

and men (1% vs. 1%) (TABLE 1). 
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Table 1: Incidence Rates of Covid-19 Infection with 4ª DOSE vaccines bivalent Mrna in general medicine (toledo, spain) from october 2022 to october 

2023 

Discussion 

1. Main findings 

The main results of our study were: 

1. Crude incidence rate of covid-19 infection in vaccinated people with 4th 

dose was 2%. 

2. Incidence rate of covid-19 infection was higher in > = 65 years vs. < 65 

years (3% vs. 1%). 

3. In vaccinated people with 4th dose, incidence rate of covid-19 infection 

was higher in women vs. men (2% vs. 1%). 

However, these results should be interpreted with caution. It must be taken 

into account that in Spain, since April 28, 2022 there was a new "Surveillance 

and Control Strategy Against Covid-19" that included the non-performance 

of diagnostic tests, which were focused only on those over 60 years of age 

[14]. And on the other hand, 4th dose began to be given to older people [23]. 

This meant in practice that in many cases of symptoms of viral infections in 

the community no diagnostic tests were carried out, and that those that were 

carried out were more likely in older patients. Therefore, it can be thought 

that 1) there were more covid-19 cases; 2) the cases of covid-19 in older 

people are probably closer to reality than the cases in younger people. 

On the other hand, it should be mentioned that in the study period, the 

omicron variant was the dominant one in Spain (in the week of November 

21 to 27, 2022), the omicron percentage stood at 100% [23]. 

2. Comparison with other studies 

The incidence (the new cases in a certain unit of time as the numerator, and 

the estimated population at the centre of the period as the denomination) is a 

way of expressing the morbidity rate [33]. Analysis of epidemiological data, 

such as Incidence Rates, for small areas is suitable for investigating 

differences in clinical decision-making as well as differences in the 

organization of services [34]. It is in this context where our study and its 

usefulness are inscribed. 

On the other hand, vaccines are known to protect very well against serious 

disease, but much less well against infection [24]. In this way, severe cases 

have been studied more. Our study aims to provide data about infection in 

cases of relatively mild disease. 

One of the first sources of empirical evidence on the possible public health 

impact of a 4th dose of mRNA vaccines as a second booster in 

immunocompetent people came from data from Israel. These data indicated 

that a 4th dose of an mRNA vaccine administered to immunocompetent 

persons at least 4 months after the third dose can restore humoral immunity 

to the level observed after the third dose without raising new safety concerns 

[35]. Other studies have also reported that bivalent boosts provide substantial 

additional protection against severe omicron infection in previously 

vaccinated or boosted people, although efficacy declined over time [36-43]. 

Regarding the incidence rate of covid-19 infection in people vaccinated with 

4th dose of RNA covid-19 vaccine, different figures have been reported. 

Thus, a rate of severe covid-19 cases per 100,000 person-days of 1.5 has 

been reported in people with four doses (44); Another study showed an 

infection rate among Health Care Workers in Israel who received 4 doses of 

6.9% [45]. 

Finally, we should mention that in a study on the same population as the 

current study, but limited to the period from October 2022 to February 2023, 

it showed similar but smaller results: An incidence rate of covid-19 infection 

in people vaccinated with the 4th dose of RNA covid-19 vaccine of 0.45%, 

with no difference between > and < 60 years, and with incidence rate was 

higher in women (0.53%) than in men (0.37%). And incidence Rate with 

respect to the total general population was 0.25%, being higher in >60 years 

(0.42%) than in <60 years (0.19%), and higher in women (0.29%) than in 

men (0.20%) [46]. 

Study limitations and strengths 

1. The sample was small, so some data may cause misinterpretation. 

2. Asymptomatic cases were missing because they did not attend in GP 

consultation, as no surveillance or systematic screening was done. 
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3. There may be an underreporting of infections to GP of patients with a 

positive test at home. But given the situation of the GP as the gateway to the 

health system, the vast majority of positive covid-19 tests at home, is likely 

to be reported in GP office. 

4. The great accessibility of patients to the GP, and the fact of the continuity 

of care that characterizes family medicine, have important epidemiological 

connotations, presenting a unique opportunity to study incidence rates of 

diseases in small geographical bases. 

Conclusion 

Crude incidence rates of covid-19 infection in vaccinated people with 4th 

dose, as well as in general population of the office was low (2% and 1%, 

respectively). Incidence rate of covid-19 infection in vaccinated people with 

4th dose, as well as in general population of the office was higher in > = 65 

years vs. < 65 years, but with higher figures for vaccinated people with 4th 

dose (3% vs. 1%; and 1% vs. 0.5%, respectively). Incidence rate of covid-19 

infection in vaccinated people with 4th dose was higher in women vs. men, 

but without differences in the general population of the office (2% vs. 1%, 

1% vs. 1%, respectively). However, given that the number of tests carried 

out in the community was low, these results should be interpreted with 

caution. 

In any case, despite finding a relatively low figure of the crude incidence rate 

of covid-19 infection in vaccinated people with 4th dose and in general 

population of the office (2% and 1%), and that people > = 65 years vs. < 65 

years had a higher frequency of vaccination with 4th dose (95% vs. 45%) 

and despite this they showed a higher incidence rate of covid-19 infection; 

and that in vaccinated people with 4th dose incidence rate of covid-19 

infection was higher in women vs. men, it can be concluded that these 

population segments (> = 65 years and especially women) have a higher risk, 

and consequetly should contnue receiving booster vaccine. 

References 

1. Ma Y, Xu S, Luo Y, et al. (2023). Model-based analysis of the 

incidence trends and transmission dynamics of COVID-19 

associated with the Omicron variant in representative cities in 

China. BMC Public Health; 23, 2400.  

2. Grant R, Sacks JA, Abraham P, et al. (2023). When to update 

COVID-19 vaccine composition. Nat Med; 29, 776–780.  

3. Callaway E (2022). COVID ‘variant soup’ is making winter 

surges hard to predict. Descendants of Omicron are proliferating 

worldwide — and the same mutations are coming up again and 

again. Nature; 611: 213-214.  

4. Khoury DS, Docken SS, Subbarao K, et al. (2023). Predicting 

the efficacy of variant-modified COVID-19 vaccine boosters. 

Nat Med; 29: 574–578.  

5. Chalkias S, Harper C, Vrbicky K, et al. (2022) A bivalent 

Omicron-containing booster vaccine against Covid-19. N Engl J 

Med; 387:1279-1291.  

6. Cohen C, Pulliam J (2023). COVID-19 infection, reinfection, 

and the transition to endemicity. Lancet; 401(10379): 798–800.  

7. Lin D-Y, Xu Y, Gu Y, Zeng D, Sunny SK, Moore Z (2023). 

Durability of Bivalent Boosters against Omicron Subvariants. N 

Engl J Med; 388:1818-1820.  

8. European Medicines Agency (2022). ECDC-EMA statement on 

booster vaccination with Omicron adapted bivalent COVID-19 

vaccines. News 06/09.  

9. Jiménez AL (2022). [Portfolio of omicron-adapted vaccines 

expands: how does each one work? The EMA has already 

recommended the authorization of the vaccines against Covid-

19 adapted from Comirnaty Original/Omicron BA.1, Spikevax 

bivalent Original/Omicron BA.1 and Comirnaty 

Original/Omicron BA.4-5]. ConSalud.es.  

10. Kingsley T (2022). UK 'blind' to new immune-evasive Covid 

variants creating 'perfect storm' for devastating wave. The 

Independent; Sunday 02 October.  

11. Loewy (2022). [COVID-19: The Weekly Summary (November 

4-10, 2022)]. Medscape; 11 de nov.  

12. Loewy (2022). [COVID-19: the weekly summary (September 

16-22, 2022)]. Medscape; 23 de sep.  

13. 13.-Ye Y (2023). China’s rolling COVID waves could hit every 

six months — infecting millions. The latest surge is unlikely to 

crash the country’s health-care system, but scientists fear 

hundreds of millions of infections. Nature; 618, 442-443.  

14. Turabian JL (2022). An ostrich strategy for covid-19 is too risky. 

BMJ; 377: o1112.  

15. Linde P (2023) [Once again surrounded by people with covid: 

are we facing a new wave? Infections have been rising all 

summer, but no greater severity has been detected and hospitals 

are operating normally]. El País; 12 SEPT.  

16. Turabian JL (2023). Case series of covid-19 infections with 

fourth dose of bivalent mRNA vaccine in the period from 

October 2022 to October 2023 in a general medicine office of 

Toledo (Spain). Clinical Trials and Clinical Research. In Press.  

17. Turabian JL (2023). Covid-19 with and without fourth dose of 

bivalent mRNA vaccine in the period from October 2022 to 

October 2023 in a general medicine office of Toledo (Spain). 

International Journal of Infectious Diseases and Research. In 

Press.  

18. Turabian JL (2023). Covid-19 infections with positive test at 

home versus in health services, in the period from October 2022 

to October 2023, in the general medicine office, in Toledo 

(Spain).  Journal of Health Care and Research. In Press. 

19. Slater MR (2003). Veterinary epidemiology. St. Louis, Missouri 

(USA): Butterworth Heinemann. 

20. Nandí-Lozano E, Espinosa LE, Viñas-Flores L, Avila-Figueroa 

C (2002). [Acute respiratory infection in children who go to a 

child development center]. Salud Publica Mex; 44:201-206.  

21. Cauthen DB (1994) Family practice incidence rates. JABFP; 7: 

303-309.  

22. March JC (2022). [China and covid-19: do we start again?] 

Escuela Andaluza de Salud PúblicaSáb, 31/12/.  

23. against COVID-19 for autumn-winter in Spain Approved by the 

Public Health Commission on December 15, 2022. Prepared by 

the Report on the Vaccination Program and Registry]. Sistema 

Nacional de Salud. España.  

24. Güell O (2022). [This will be the fourth dose of the coronavirus 

vaccine that Spain will begin to administer this month]. El País; 

08, SEPT.   

25. Demografia de Polígono Santa María de Benquerencia (Toledo) 

(2023) Foro-Ciudad.com; 24/01.  

26. Vacuna Covid-19 (2021). [Covid-19 vaccination strategy in 

Spain]. Ministerio de sanidad. España.  

27. Notas de Prensa (2022) [More than 60% of people over 80 years 

of age now have a second booster dose against COVID-19]. 

Ministerio de Sanidad. España; 11.11.  

28. Consejo interterritorial de salud (2022). [COMIRNATY 

BIVALENTE, Original/Omicron BA.4-5 (COVID-19 mRNA 

Vaccine, Pfizer-BioNTech) Technical Guide December 27, 

2022].  

29. Ministerio de Sanidad (2021). [COVID-19 early detection, 

surveillance and control strategy. Updated December 1, 2021].  

30. Reijneveld SA (2003). Age in epidemiological analysis. J 

Epidemiol Community Health; 57: 397. 

31. Reijneveld SA, Gunning-Schepers LJ (1994). Age, 

socioeconomic status, and mortality at the aggregate level. J 

Epidemiology Community Health; 48: 146-150.  

32. Armijo Rojas R (1994). [Basic epidemiology in primary health 

care]. Madrid: Díaz de Santos S.A, p.115-123. 



J. General medicine and Clinical Practice                                                                                                                                                                    Copy rights@ Afonin SM. 

 
Auctores Publishing LLC – Volume 7(1)-133 www.auctoresonline.org  
ISSN: 2639-4162   Page 5 of 5 

33. 34.-McPherson K, Wennberg JE, Hovind OB, Clifford P (1982). 

Small-area variations in the use of common surgical procedures: 

an international comparison of New England, England, and 

Norway. N Engl J Med; 307(21): 1310-1304.  

34. European Centre for Disease Prevention and Control (2022). 

COVID-19: Joint statement from ECDC and EMA on the 

administration of a fourth dose of mRNA vaccines. News; 6 Apr.  

35. Lin D-Y, Xu Y, Gu Y, et al. (2023). Effectiveness of Bivalent 

Boosters against Severe Omicron Infection. N Engl J Med; 388: 

764-766.  

36. Winokur P, Gayed J, Fitz-Patrick D, et al. (2023). Bivalent 

Omicron BA.1–Adapted BNT162b2 Booster in Adults Older 

than 55 Years. N Engl J Med; 388:214-227.  

37. Loewy MA (2023). [COVID-19: the weekly summary (January 

6-12, 2023)]. Medscape 13 de enero.  

38. Doheny K (2023). What's Next for COVID? Here's What to 

Know. Medscape; Jan 03.  

39. Marks PW, Califf RM (2023). Bivalent Covid-19 Vaccines. N 

Engl J Med; 388:1151-1152.  

40. Zou J, Kurhade C, Patel S, et al. (2023). Neutralization of BA.4–

BA.5, BA.4.6, BA.2.75.2, BQ.1.1, and XBB.1 with Bivalent 

Vaccine. N Engl J Med; 388: 854-857.  

41. Meredith E. Davis-Gardner, Lilin Lai, Bushra Wali, et al. (2022). 

Neutralization against BA.2.75.2, BQ.1.1, and XBB from 

mRNA Bivalent Booster. N Engl J Med; 388: 183-185.  

42. Roa R (2022). [The second booster dose protects well at 6 

months]. La biblioteca de Springfield.  

43. Bar-On YM, Goldberg Y, Mandel M, et al. (2022). Protection by 

a Fourth Dose of BNT162b2 against Omicron in Israel. N Engl 

J Med; 386(18): 1712-1720.  

44. 45.-Cohen MJ, Oster Y, Moses AE, Spitzer A, Benenson (2022). 

Israeli-Hospitals 4th Vaccine Working Group. Association of 

Receiving a Fourth Dose of the BNT162b Vaccine With SARS-

CoV-2 Infection Among Health Care Workers in Israel. JAMA 

Netw Open; 5(8): e2224657.  

45. Turabian JL (2023) Incidence Rate of Covid-19 Infection in 

People with Fourth Dose of Vaccines Bivalent mRNA. A 

Longitudinal Study in General Medicine from October 2022 to 

February 2023. J Comm Med Heal Care Manag; 2(1): 1-7. 

 

 

  

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2639-4162/133

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 

 

At Auctores, research is always in progress. 

 

Learn more  https://www.auctoresonline.org/journals/general-medicine-and-

clinical-practice  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=47
https://www.auctoresonline.org/journals/general-medicine-and-clinical-practice
https://www.auctoresonline.org/journals/general-medicine-and-clinical-practice

