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Management of a COVID-19 cluster of cases 
in a closed nursing healthcare facility after 
the start of the vaccination program –  
The role of COVID-19 vaccination
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Abstract
Background: COVID-19 disease has been occupying the scientific community for 20 months with a wealth of data 
emerging daily on the effectiveness and safety of the various interventions proposed. Vaccination probably repre-
sents the most promising intervention.
Methods: A retrospective study was conducted in 45 patients and 59 staff members of a rehabilitation center during 
an epidemic outbreak. Data from the center’s medical records were used to determine vaccination status, positivity 
for COVID-19 and disease characteristics. Furthermore, the presence of a statistically significant relationship between 
vaccination status and incidence of the disease as well as of disease characteristics including viral load was examined. 
The statistical package SPSS v24 was used for the descriptive and statistical analysis.
Results: The mean values of CRP,  WBC and lymphocytes at diagnosis were 1.9 mg/dl, 6425/μl and 1303/μl, respectively. 
Age was statistically significantly related to the severity of the disease. High viral load (CT- cycle threshold <25) was 
associated with about a 50-time higher death risk (p<0.05). A person fully vaccinated is 19 times more likely not to 
be infected (p<0.001, vaccination effectiveness of 95%). Furthermore, a negative correlation between vaccination 
and the presence of infection symptoms (p=0.035) was observed.
Conclusion: Complete vaccination is more likely to protect against the possibility of infection or severe disease. It is 
important, however, to complete the second dose of the vaccine. On the other hand, measuring antibodies following 
vaccination does not seem to guarantee immunity and may predispose to dangerous behavior.
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Introduction	
COVID-19 has been proved a major threat to public 

health provoking worldwide political and economic 
reactions and is now recognized as one of the 10 largest 

pandemics in history. It is currently 6th in deaths (0.07% 
of the population) and the small percentage is related 
to the large increase in population in recent decades 
[1]. Currently, more than 254 million cases have been 
described with 5 million deaths.

This is a new disease that is being monitored very 
closely and all information must be published as scien-
tifically as possible so that conclusions can be drawn 
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threshold (CT) in the PCR. We examined all associations 
between vaccination and the incidence of COVID-19, 
as well as the outcome and course of the disease. Fur-
thermore, correlation between viral load and disease 
outcome was examined. The statistical package SPSS 
v24 was used for the descriptive and statistical analysis.

Results
The study population included a total of 104 peo-

ple, 45 hospitalized patients (55.6% women, mean age 
73.3 years) and 59 staff personnel or attendants (69.5% 
women, mean age 39.8 years). Participants’ character-
istics are shown in Table 1.

A total of 23 people were infected with the SARS-
CoV-2 (17 patients, 5 staff members and 1 attendant), 7 
men (30.4%) and 16 women (69.6%). The mean age of 
infected individuals was 65 years and that of uninfected 
individuals was 51.2 years. The descriptive characteris-
tics of the infected group are shown in Table 2, while 
the original immunity status of the study group can be 
seen in figure 1.

Within the infected group, 3 (13%) were fully vacci-
nated (2 staff members and one patient). However, one 
patient had just been vaccinated with the second dose 
at the time of diagnosis, so he should be considered as 
incompletely vaccinated. 

Among the fully vaccinated patients, only 3 (4.9%) 
tested positive and were all asymptomatic, despite daily 
exposure to the virus (Table 3). One of them had just been 
vaccinated with the second dose, in the second patient 
no antibodies were measured and the third had anti-
bodies more than 150 times above the laboratory limit.

quickly and clearly. Information disclosure (not misinfor-
mation) may change the course of this pandemic. More 
than 200,000 papers have been published since 2020 
regarding COVID-19 and more than 17,000 regarding 
COVID-19 vaccination according to Scopus and PubMed 
databases.

Various therapeutic interventions have emerged 
[2,3], but the most promising so far seems to be primary 
prevention through vaccination of the population [4]. 
Vaccination is now widespread in Greece, starting from 
the beginning of 2021. However, there was a lot of skepti-
cism against vaccines, even among medical staff [5,6].

The purpose of this study was to investigate the 
outbreak of COVID-19 cases in a rehabilitation center 
and to examine evidence on the preventive effect of 
vaccination. Furthermore, associations between viral 
load and severity of the disease were assessed. 

Methods
This is a retrospective study regarding a cluster of 

cases between March 16 and 30 April 2021. The study 
population consists of 45 patients and 59 medical, 
paramedical and other staff of a rehabilitation center in 
an area with an epidemic outbreak. In this context, the 
measures taken before the first case are reported and 
compared to the measures taken after the outbreak of 
cases. Vaccination status was defined by the relevant 
certificate, while testing for COVID-19 was based either 
on rapid Ag tests or PCR test, with all positive Ag tests 
being confirmed by PCR. Biochemical and clinical pa-
rameters of infected individuals were collected from the 
center’s medical files. Viral load was determined by cycle 

Table 1. Demographics of the study group.

Group
Men Women Total

No Mean Age (SD) No Mean Age (SD) No Mean Age (SD)

Patients 20 68.2 (17.1) 25 77.4 (13.2) 45 73.3 (15.6)

Nursing personnel 13 35.8 (5.1) 22 36.3 (9.9) 35 36.1 (8.4)

Medical personnel 2 47.5 (7.7) 3 39.3 (19) 5 42.6 (14.7)

Kitchen personnel 1 43 5 46.6 (10.6) 6 46 (9.6)

Cleaning 
personnel

0 0.0 4 50.8 (6.5) 4 50.8 (6.5)

Reception 1 33 4 37.5 (7.8) 5 36.6 (7.1)

Relatives/
caregivers

1 28 3 60 (5) 4 52 (16.5)

TOTAL 38 53.4 (20.5) 66 54.8 (21.7) 104 54.3 (21.2)
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hospitals, and thus they remained in isolation for 5 days.
At the beginning of the study period, 5 patients and 

1 attendant were found positive. The subsequent follow-
up examinations revealed 4 additional patients and 2 
staff members. All 12 were unvaccinated. Afterwards, 
when the measures were fully implemented, 11 more 
people were found positive, all of them unvaccinated. 
Testing during admissions yielded 4 positive results. 
Another 4 patients (all unvaccinated) and 2 nurses (one 
vaccinated) were found to be positive later on. Fur-
thermore, the doctor of the special isolation wing was 
tested positive for SARS-CoV-2, although he was fully 
vaccinated and developed antibodies after his second 
dose and two weeks before the cluster of cases. After 
the full implementation of the measures (protection 
measures, frequent sampling, ban on visits, completion 
of vaccination of patients and staff ), the last positive case 
appeared 20 days after the first case and the operation 
of the special ward was suspended 45 days later (from 
16 March to 30 April 2021).

In terms of incident tracking, the initial cases were 
attributed to the hospital of origin or attendants, since 
the overall control of the staff was negative. Two cases 
were of unknown origin (frequent contact with each 
other - one of the two is considered the first case), 8 
cases (34.7%) were considered to be of hospital origin 
or by a companion, 9 individuals (37.1%) were infected 
by another patient (close contacts) and 4 people (17.4%) 

Table 2. Descriptive characteristics of the infected and non-infected individuals.

Men Women Total

No Mean Age (SD) No Mean Age (SD) No Mean Age (SD)

Infection 7 54.6 (16.7) 16 69.6 (19.6) 23 65 (19.7)

No Infection 31 53.1 (21.5) 50 50.1 (20.3) 81 51.2 (20.7)

Table 3. Vaccination status in infected and uninfected persons.

Full vaccination
Total

No Yes

Infection

Yes People 20 3 23

% of infected 87.0% 13.0% 100.0%

% of total 19.2% 2.9% 22.1%

No People 19 62 81

% of infected 23.5% 76.5% 100.0%

% of total 18.3% 59.6% 77.9%

Figure 1. Immunity characteristics of the study population (number 
of persons, percentage).

The total number of cases developed in 3 phases: 
In the first phase, there was no case isolation (incidents 
were referred to the hospital for admission) and their 
relatives could visit them - albeit for a limited time – 
applying all individual protection measures and hand 
washing. In the second phase, case-limiting measures 
were developed with periodic patient and staff test-
ing. In the third phase, many new incident cases were 
discovered among new admissions from surrounding 
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to administer oxygen with a venturi mask > 35% was 
an indication for hospital referral, given the heavy load 
on the health system at that time.

43.5% (10 people) of positive cases were asymp-
tomatic, half of which had received at least 1 dose of 
the vaccine. More specifically, 3 were fully vaccinated 
and 2 had received 1 dose of vaccine. Of the 13 who 
showed symptoms, 92.3% had not been vaccinated 
and 1 person had received 1 dose of vaccine. Sixteen 
patients were diagnosed asymptomatic and 5 of them 
(31.2%) showed symptoms such as fever or desatura-
tion on the 9th day.

The mean values of CRP, white blood cells and lym-
phocytes at diagnosis were 1.9 mg/dl, 6425/μl and 
1303/μl respectively. Considering all the parameters 
that showed a statistically significant correlation with 
the COVID-19 infection, it appears that full vaccination 
significantly protects against the possibility of infection. 
A person who is fully vaccinated is 19 times more likely 
not to be infected than someone who is not vaccinated 
(b coefficient = 19,478, 95% CI 5,114 to 74,186, p <0.001). 
Although the sample is small, there is also evidence of a 
negative correlation of vaccination with the presence of 
infection symptoms (spearman rho = -0.441, p = 0.035).

The maximum viral load, as estimated from the 
detection cycles in PCR (cycle threshold-CT), seems 
to show a statistically significant correlation with the 
probability of death (p <0.05), although the sample is 
quite small. In fact, considering gender and age, it seems 
that having a high viral load (CT <25) is associated with 

were estimated to have been infected by staff found 
positive.

Regarding infected individuals’ outcome, from the 23 
people, 9 (39.1%) had to be transferred to the hospital, 
5 of whom finally died (21.7%). Recovery without the 
need for hospital admission was achieved in 14 people 
(60.9%), and 4 people (17.4%) recovered after hospi-
talization (Figure 2). Age was statistically significantly 
related (p <0.05) to the severity of the disease (Figure 3).

All patients were administered the same therapeutic 
regimen with dexamethasone and azithromycin (or 
respiratory quinolone) on symptoms and only the need 

Figure 2. Disease outcome in infected persons (number of persons, 
percentage).

Figure 3. Age and the disease outcome.
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an approximately 50-time higher risk of death than the 
lowest viral load (b coefficient = 48,728, 95% CI 1,061 
to 2238,403, p < 0.05).

Discussion
At a time of increasing demands from health systems, 

it is necessary to draw conclusions from the plethora of 
incidents managed by health facilities at a local level, 
from both the public and private sector. Since there is 
much confusion about the quality and type of informa-
tion provided to the public and health professionals, it is 
important to disseminate scientifically valid information 
to the medical community and the public [7–9].

In the present study we were not able to draw clear 
conclusions about therapeutic interventions, but sig-
nificant findings emerged regarding vaccination ef-
fectiveness. Research has so far shown that vaccination 

effectiveness increases with booster vaccination, achiev-
ing levels of effectiveness that exceed 90% [10–13]. 
Protection levels decline several months after vaccina-
tion, leading to the possibility of future booster shots. 
Table 4 presents some of these studies. Vaccination is 
even more effective regarding symptomatic disease. This 
study has found similar levels of efficacy, reaching 95% 
for documented disease and 100% for serious disease 
needing hospitalization, even though the sample size 
was rather small. However, an environment of mass 
exposure to the virus is not easy to find, so this study 
contributes to the evaluation of vaccine efficacy.

In a closed community such as a rehabilitation center, 
where there is significant and close contact between 
medical, nursing staff and patients, the spread of a highly 
infectious virus would quickly lead to a lockdown of the 
facility [14]. However, nobody among the vaccinated 

Table 4. Effectiveness of mRNA vaccines according to several studies.

Effectiveness regarding documented infection

Effectiveness 
14 days  

after first dose

Effectiveness
14 days  

after second dose

Effectiveness
42 days  

after second dose

Effectiveness
>69 days  

after second dose

Bianchi, Francesco Paolo,  
et al. Vaccines (2021) [10]

97.7% 94.8% 83% 81%

Angel, Yoel, et al. 
JAMA (2021) [12]

81%

Dagan, Noa, et al.  New 
England Journal of Medicine 
(2021) [13]

46% 92%

Polack, Fernando P., et al. 
New England Journal of 
Medicine (2020) [11]

52.4% 94.8%

Present study 95.4%

Effectiveness regarding symptomatic infection

Effectiveness
14 days  

after first dose

Effectiveness
14 days  

after second dose

Effectiveness
42 days  

after second dose

Effectiveness
>69 days  

after second dose

Bianchi, Francesco Paolo,  
et al. Vaccines (2021)[10]

99.2% 97.2% 85% 88%

Angel, Yoel, et al. 
JAMA (2021) [12]

97%

Dagan, Noa, et al.   
New England Journal  
of Medicine (2021) [13]

57% 94%

Present study 100%
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persons (patient or staff ) appeared to have the disease, 
and the few who were infected were asymptomatic. 
All the measures required by the literature and local 
legislation [15] (personal protection measures, frequent 
sampling, suspension of visitation, completion of vac-
cination of patients and staff ) played an important role 
in case control.

A separate explanation could be given for the 3 cases 
of vaccinated individuals who were found positive. In 
the first case, the diagnosis was made 1 day after the 
second dose, therefore it was possible that no antibod-
ies had developed, given the patient’s age. In the sec-
ond case, although no antibodies were measured, the 
presence of diabetes mellitus could lead to a reduced 
immune response, which has been reported in the 
existing literature [16]. The World Health Organization 
had proposed another type of vaccine than mRNA in 
patients with diabetes due to a lack of efficacy data in 
these populations initially [17]. In the 3rd case, that of 
a doctor, increased exposure to the virus due to the 
daily examination of patients (the same doctor was in 
charge of taking the samples in the emergency room) 
as well as the fact that, due to the increased demands 
and needs of the patients, he had to change protective 
equipment several times during the day in order to ex-
amine patients. These procedures reasonably increase 
the likelihood of error, despite adequate training and 
knowledge. Studies have shown that the nursing staff 
became infected in 80% of cases when the uniform 
was removed [18]. At this point, the illusion of the 
protection of the vaccine should be emphasized, since 
the development of a high titer of antibodies could lead 
to a lack of vigilance.

The use of cycle thresholds in PCR was not associ-
ated with the duration of positivity but seems to be 
related to the severity of the disease, as other studies 
have shown in the past [19], making it a useful tool, 
especially in the elderly.

In conclusion, the most important result of the 
study is that the application of complete vaccination 
significantly protects against the possibility of infection 
or severe disease. Vaccinated people were found to be 
about 20 times less likely to become infected while 
none were significantly ill in the study population. It is 
important, however, to emphasize that full protection 
is achieved 10 days after the 2nd vaccine dose. On the 
other hand, measuring antibodies following vaccina-
tion does not appear to guarantee immunity and may 
predispose to careless or even dangerous behavior.

Conflict of interest disclosure: None to declare

Declaration of funding sources: None to declare

Author contributions: Georgios Merekoulias, conception 
and design, analysis and interpretation of the data, draft-
ing of the article; Kostas Salai and Drosou Georgia, data 
collection; all the authors participated in the final review 
of the paper.

References

	 1. 	List of epidemics. In: Wikipedia, The Free Encyclopedia [Inter-
net]. [accessed. 2021. Available from: https://en.wikipedia.
org/wiki/List_of_epidemics

	 2. 	Gavriatopoulou M, Ntanasis-Stathopoulos I, Korompoki 
E, Fotiou D, Migkou M, Tzanninis I-G, et al. Emerging treat-
ment strategies for COVID-19 infection. Clin Exp Med. 
2021;21(2):167–79. 

	 3. 	Song Y, Zhang M, Yin L, Wang K, Zhou Y, Zhou M, et al. 
COVID-19 treatment: close to a cure? A rapid review of 
pharmacotherapies for the novel coronavirus (SARS-CoV-2). 
Int J Antimicrob Agents. 2020;56(2) :106080.

	 4. 	Litzroth A, Valkenborgh E Van, Thomas CW. COVID-19 disease 
(SARS-CoV-2 virus). Epidemiology of Infectious Diseases 
Unit of Sciensano-Working paper.2021;8:1-70. 

	 5. 	Maltezou HC, Pavli A, Dedoukou X, Georgakopoulou T, 
Raftopoulos V, Drositis I, et al. Determinants of intention 
to get vaccinated against COVID-19 among healthcare 
personnel in hospitals in Greece. Infect Dis Heal. 2021;26(3): 
189–97. 

	 6. 	Lazarus J V, Ratzan SC, Palayew A, Gostin LO, Larson HJ, 
Rabin K, et al. A global survey of potential acceptance of a 
COVID-19 vaccine. Nat Med. 2021;27(2):225–8. 

	 7. 	Bhagavathula AS, Aldhaleei WA, Rahmani J, Mahabadi 
MA, Bandari DK. Knowledge and Perceptions of COVID-19 
Among Health Care Workers: Cross-Sectional Study. JMIR 
Public Heal Surveill. 2020;6(2):e19160.

	 8. 	Rathore F, Farooq F. Information Overload and Infodemic in 
the COVID-19 Pandemic. J Pak Med Assoc. 2020; 70(Suppl 
3)(5):S162-5.

	 9. 	Hu G, Li P, Yuan C, Tao C, Wen H, Liu Q, et al. Information Dis-
closure During the COVID-19 Epidemic in China: City-Level 
Observational Study. J Med Internet Res. 2020;22(8):e19572. 

	 10. 	Bianchi FP, Tafuri S, Migliore G, Vimercati L, Martinelli A, 
Lobifaro A, et al. BNT162b2 mRNA COVID-19 vaccine ef-
fectiveness in the prevention of SARS-CoV-2 infection and 
symptomatic disease in five-month follow-up: A retrospec-
tive cohort study. Vaccines. 2021;9(10):1143. 

	 11. 	Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, 
Lockhart S, et al. Safety and Efficacy of the BNT162b2 mRNA 
Covid-19 Vaccine. N Engl J Med. 2020;383(27):2603–15. 

	 12. 	Angel Y, Spitzer A, Henig O, Saiag E, Sprecher E, Padova H, 
et al. Association between Vaccination with BNT162b2 and 
Incidence of Symptomatic and Asymptomatic SARS-CoV-2 



24 Georgios Ι. Merekoulias, et al

ACHAIKI IATRIKI January - March 2022, Volume 41, Issue 1 

Infections among Health Care Workers. JAMA - J Am Med 
Assoc. 2021;325(24):2457–65. 

	 13. 	Dagan N, Barda N, Kepten E, Miron O, Perchik S, Katz MA, et 
al. BNT162b2 mRNA Covid-19 Vaccine in a Nationwide Mass 
Vaccination Setting. N Engl J Med. 2021;384(15):1412–23. 

	 14. 	Wee LE, Sim XYJ, Conceicao EP, Aung MK, Goh JQ, Yeo DWT, 
et al. Containment of COVID-19 cases among healthcare 
workers: The role of surveillance, early detection, and 
outbreak management. Infect Control Hosp Epidemiol. 
2020;41(7):765–71. 

	 15. 	Tsoungui Obama HCJ, Adil Mahmoud Yousif N, Alawam 
Nemer L, Ngougoue Ngougoue PM, Ngwa GA, Teboh-
Ewungkem M, et al. Preventing COVID-19 spread in closed 
facilities by regular testing of employees—An efficient 
intervention in long-term care facilities and prisons? Cre-
monini M, editor. PLoS One. 2021;16(4):e0249588. 

	 16. 	Pal R, Bhadada SK, Misra A. COVID-19 vaccination in patients 
with diabetes mellitus: Current concepts, uncertainties and 

challenges. Diabetes Metab Syndr. 2020;15(2):505–8. 
	 17. 	Interim recommendations for use of the Moderna mRNA-

1273 vaccine against COVID-19. Vol. 19, World Health 
Organization. 2021. Available from: https://www.who.int/
publications/i/item/interim-recommendations-for-use-of-
the-moderna-mrna-1273-vaccine-against-covid-19

	 18. 	Ruskin KJ, Ruskin AC, Musselman BT, Harvey JR, Nesthus 
TE, O’Connor M. COVID-19, Personal Protective Equipment, 
and Human Performance. Anesthesiology. 2021;(4):518–25. 

	 19. 	Rao SN, Manissero D, Steele VR, Pareja J. A Narrative System-
atic Review of the Clinical Utility of Cycle Threshold Values in 
the Context of COVID-19. Infect Dis Ther. 2020;9(3):573–86. 

Corresponding author:

Merekoulias Georgios
Tel.: +30 6938988209
E-mail: georgiosmerekoulias@gmail.com


