RESEARCH AND CLINICAL MEDICINE JOURNAL
The European Journal of Innovative, Integrative and Translational Medicine
Volume V, Issue 4, 2021

Observation of COVID-19 Vaccinated and
Unvaccinated Patients

Gokhan Guner', Yusuf Yurumez ', Ensar Durmus ', Fatih Guneysu ' , Nuray Aslan '

! Department of Emergency Service, Sakarya University Training and Research Hospital Emergency Service/ Adapazari/ Sakarya/
Turkey

ORIGINAL RESEARCH PAPER

Abstract

In this study, the patients over 60 with Coronavirus 2019
(COVID-19) reverse transcription polymerase chain reaction
(RT-PCR) positive even though they were vaccinated against
COVID-19, and their length of stay in hosptal (LoS), intensive
care unit (ICU) need, mortality rate, and laboratory parameters
were examined. This research is an observational, retrospective,
and descriptive study. The RT-PCR positive inpatients over 60
who were not vaccinated against COVID-19 who applied to
Sakarya University Training and Research Hospital (SEAH)
emergency room (ER) between October 1- December 31/2020
were included in the first group, and after at least one dose of
COVID-19 vaccination, RT-PCR positive inpatients between
February 1 - April 31/2021 were included in the second
group.There were 1455 patients in group one and 97 cases in
group two, and the LoS was eight days (IQR: 4-12) in group
one and six days (IQR: 5-9) in group two (p=0.039). The
mortality rate was 32.5% in the first group and 20.6% in the
second group (p=0.018). Ferritin level was lower in group two
compared to the first group. [Group one: 418.9 (216.2-823.7),
group two: 302.6 (155.5-580.5), p=0.001].

In RT-PCR positive COVID-19 cases, shortening of LoS in
hospital, reducing mortality rate, and decreasing ferritin level
can be achieved with COVID-19 vaccination.
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L. INTRODUCTION

As of 21.01.2022, there have been 340.543.962 confirmed
cases of Coronavirus 2019 (COVID-19), including 5.570.163
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deaths, reported to WHO. As of 18.01.2022, 9.571.502.663
vaccine doses have been administered [1].

Drugs such as  favipiravir, ribavirin, lopinavir,
chloroquine/hydroxychloroquine, ivermectin, tokilizumab and
dexamethasone have been used in the treatment of COVID-19
so far [2]. In addition, strategies to reduce social contagion such
as stopping flights, closing the borders of the country, curfew,
and social distance practices have been implemented in most
countries [3]. While decreasing the spread of the disease, these
strategies paradoxically prevented society from gaining
immunity against COVID-19 and made society sensitive to the
waves of infection. If a global vaccine program is implemented
together with safe and effective vaccines, one of the most
effective public health interventions that modern medicine can
offer, it is possible to return to the average period before the
pandemic [4].

The World Health Organization (WHO) announced that 95% of
deaths due to COVID-19 were seen in individuals over 60, and
this age group is at risk of serious illness [5]. Studies have also
found that the mortality rate is associated with advanced age
and comorbidities; besides, the condition of elderly patients
deteriorates more rapidly, and the disease is more severe than
younger patients [6], [7]. In the UK, it was determined that the
elderly population constituted a large part of the burden of
health facilities in the pandemic, and the elderly were decided
as the first group to be vaccinated due to the high mortality rates
in the older age group [8]. Similarly, in Turkey, the elderly
population is primarily involved in the vaccination program [9].
When research on the efficacy levels of vaccines is analyzed, it
has been specified that individuals may experience COVID-19
despite being vaccinated [10], [11]. In this study, laboratory
parameters, length of hospital stay, hospitalization in the
intensive care unit, and mortality status of vaccinated and
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unvaccinated COVID-19 reverse transcription polymerase
chain reaction (RT-PCR) positive patients over the age of 60
will be compared. Thus, it is aimed to contribute to the current
medical literature, which has limited information about the
vaccination against COVID-19 results.

II. MATERIAL AND METHODS

11.1. Research Type

This study is an observational, retrospective, and
descriptive study. The study population consists of vaccinated
and unvaccinated RT-PCR positive COVID-19 patients. The
study sample group is RT-PCR positive vaccinated and
unvaccinated COVID-19 patients were hospitalized from the
Sakarya University Training and Research Hospital (SEAH)
adult emergency room (ER).

11.2. Study Design

RT-PCR test was performed on patients who applied to the ER
with symptoms of COVID-19. RT-PCR positive patients were
evaluated in terms of outpatient follow-up, hospitalization
status, and necessity of ICU, according to the Ministry of
Health COVID-19 guidelines [12]. In the study, the patients
were divided into 2 groups:

- Group 1: Unvaccinated, RT-PCR positive COVID-19
patients aged 60 and over who applied to the ER and
were hospitalized between 01.10.2020-31.12.2020.

Inclusion criteria

e The patient's age of 60 and above
Positive RT-PCR test
Hospitalization after applying to ER of SEAH
Complete access to data from the automation system
Exclusion criteria
Patients younger than 60 years of age,
RT-PCR negative patients,
Outpatients,
Patients whose patient file is not fully accessible,
Patients who have caught COVID-19 for the second
time,

e Patients admitted to the hospital other than the ER.

- Group 2: Patients who applied to the ER and were
hospitalized due to COVID-19 after at least 1 dose of
vaccination between 01.02.2021 and 30.04.2021.

Group 2 must have been vaccinated with at least one dose

of CoronaVac vaccine (Sinovac Life Sciences) in addition to
Group 1. Other inclusions and exclusion criteria are the same as
for Group 1.

1.3 Data Collection

Demographic data of the patients (age, gender), ER
test results, hospitalization in the ICU, LoS in hospital, and
mortality status were obtained from patient files and the
hospital automation system.

11.4. Statistical Analysis

The rule of three was used to calculate 95% CI in
categories with no events. For continuous variables that do not
fit the normal distribution according to the Kolmogorov-

Smirnov test of normality Mann—Whitney U-test was used, and
the y2 test was used to compare endpoints expressed as
categorically. All tests were performed with a two-sided
significance of 5%. For each endpoint, the absolute and relative
effects and their corresponding 95% Cls were calculated as
recommended by Altman et al. [13]. All analyses were
performed using the IBM SPSS  Statistics for Windows,
Version 21.0 (IBM Corp. Released 2012, Armonk, NY: IBM

Corp.).

11.5. Ethics Committee Approval

Approval for this study was obtained from the Sakarya
University Faculty of Medicine Ethics Committee. (IRB No: E-
71522473-050.01.04-32192-309)

III. RESULTS AND DISCUSSION

Between 01.10.2020 and 31.12.2020, the number of
patients over 60 diagnosed with COVID-19 and hospitalized in
SEAH adult ER was found as 1455 (Group 1). On the other
hand, between 01.02.2021 and 30.04.2021, the number of
COVID-19 RT-PCR positive patients over 60 were hospitalized
with at least one dose of Coronovac vaccine was discovered to
be 97 (Group 2). While the median age of all patients was 73
(67-80), 55.7% of them were male. It was defined that RT-PCR
test positivity of group 2 patients emerged on an average of 22.9
(SD=16.8) days after vaccination.

When the age and gender distribution of Group 1 and
Group 2 patients were compared, no statistically significant
difference was seen (p=0.141, p=0.307, respectively).

When LoS in the hospital was compared between the
groups, it was recognized that Group 2 had remarkably shorter
than Group 1 (U=56172,500, p=0.039, z=-2.066, r=-0.05).
While there was no difference in ICU hospitalization rates
between the two groups, the mortality rate was significantly
lower in Group 2 (respectively; ¥2=3.661, p=0.056, x2=5.931,
p=0.015) (Table 1).

When the two groups were evaluated in laboratory
values, no statistical distinction was marked between D-dimer,
CRP, lymphocyte, and lymphocyte percentages.

On the other hand, it was located that the ferritin value
was statistically significantly lower in Group 2 (U=45515.00,
p=0.001, z=-3.224, r=-0.09) (Table 1).

In the fight against a public health crisis such as a
pandemic, the availability of a vaccine and its implementation
with a correct global vaccination program are vital [14].

In particular, the early vaccination of the elderly
population, associated with mortality in studies and constitutes
an essential part of the density in health facilities in the
pandemic, has been the health policy of many countries [7], [9],
[15].
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Table 1. Comparison of patient groups according to variables.

Variable Group 1 Group 2 p-
(n=1455) (n=97) value”
Gender Female (n; %) 637 (44) 50 (52) 0.141
Male (n; %) 818 (56) 47 (49)
Median Age (IQR) 73 (67-80) 71 (66-79) 0.307
Median LoS in hospital (IQR) 8 (4-12) 6 (5-9) 0.039
Inpatients counts in ICU (%) 635 (44) 52 (54) 0.056
Number of deaths (%) 473 (33) 20 (21) 0.015
D-dimer 764 (386- 706 (448- 0.448
(median; IQR) 1640) 1140) :
Laboratory | Ferritin 419 (216- 303 (156-581)
parameters | (median; IQR) | 824) 0.001
CRP (median; 103 (54-166) | 96 (37-155) 0.657
IQR) i
Lymphocyte 1.1 (0.7-1.5) 1(0.7-1.6) 0.742
(median; IQR) )
Lymphocyte 15 (9-23) 15 (10-26)
ratio (median; 0.862
IQR)

*Chi-square test was used for categorical values, while Mann
Whitney-U test was used for continuous values.

Gold et al. reported that the LoS in the hospital median
value of patients over 65 hospitalized due to COVID-19 was
eight days [16]. Our study determined LoS in the hospital as
eight days in Group 1 patients, while it was determined as six
days in Group 2. Thus vaccination against COVID-19 may help
reduce the burden on hospitals during the pandemic period.

Gold et al. and Borobia et al. reported the mortality
rate of hospitalized COVID-19 patients over 65 and 60 years
old as 36% [16], [17]. Similarly, in our study, the mortality rate
of Group 1 was discovered to be 32.5%. On the other hand, it
was regarded that the group 2 mortality rate was lower than
group 1. Our results support that vaccination for a deadly
disease such as COVID-19 can decrease mortality rates.

When laboratory test results are scanned, studies in the
literature mention that D-dimer value may be associated with
mortality [18, p. 19], [19]. However, no meaningful difference
was seen in D-dimer values between the two groups in our
study. In addition, the lack of significant difference in D-dimer
values of cases who died and survived in Group 2 points that
the Coronovac vaccine declines the mortality rate independent
of D-dimer level [Group 2 non-survivor D-dimer 902.5 (438-
1120), Group 2 survivor D -dimer 702 (521.3-1167.5);
U=55384, p=0.579, z=-0.758, r=-0.02] (23.2).

In addition, the ferritin level, which is another
mortality indicator in the literature, was noticed to be
descending in Group 2, which was consistent with the literature
[20], [21]. The most important limitation of our research is that
our study was single-centered, and patients could apply to other
institutions for treatment. In addition, the fact that other
COVID-19 vaccines have not yet been used during the study
period is another limitation. In addition, the constant mutation
of the Coronavirus limits the results of our study due to the
dominant virus subtype during the study period.

IV. CONCLUSION

It can be displayed that the COVID-19 vaccine
shortens the LoS in hospitals, reduces the mortality rate, and
causes a lower ferritin level in the group of COVID-19 patients
over 60 who need hospitalization. However, more studies are
required to comprehend the effectiveness of COVID-19
vaccines on patients.

Author Contributions: Conception and design: NA, ED,
YY; Acquisition of data: FG, NGG, YY, NA; Analysis and
interpretation of data: FG, NGG, ED; Drafting the article:
NA, ED, YY; Critical Revision: FG, NGG, YY; Final
approval: NA, ED, NGG, FG, YY; Agreement to be
accountable for all aspects of the work:NA, ED, NGG, FG,
YY.

Conflict of interest: The authors have no conflict of interest in
this study.

Financial support: Any organization did not fund this study.

REFERENCES

[1] “WHO Coronavirus (COVID-19) Dashboard,” Jan. 21, 2022.
https://covid19.who.int (accessed Jan. 24, 2022).

[2] N. Trivedi, A. Verma, and D. Kumar, “Possible treatment and

strategies for COVID-19: review and assessment,” Eur. Rev. Med. Pharmacol.
Sci., vol. 24, mno. 23, pp. 12593-12608, Dec. 2020, doi:
10.26355/eurrev_202012_24057.

[3] E. Durmus and F. Guneysu, “The Effect of Curfew Enforcement on
Health Care Provision in COVID-19 Pandemic,” J. INFO Kesehat., vol. 18, no.
2, pp. 182-188, Dec. 2020, doi: 10.31965/infokes.Vol18.Iss2.483.

[4] M. Jeyanathan, S. Afkhami, F. Smaill, M. S. Miller, B. D. Lichty,
and Z. Xing, “Immunological considerations for COVID-19 vaccine
strategies,” Nat. Rev. Immunol., vol. 20, no. 10, pp. 615-632, Oct. 2020, doi:
10.1038/541577-020-00434-6.

[5] “Statement — Older people are at highest risk from COVID-19, but
all must act to prevent community spread.”
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-
covid-19/statements/statement-older-people-are-at-highest-risk-from-covid-
19,-but-all-must-act-to-prevent-community-spread (accessed Jan. 24, 2022).
[6] F. Perrotta et al., “COVID-19 and the elderly: insights into
pathogenesis and clinical decision-making,” Aging Clin. Exp. Res., vol. 32, no.
8, pp. 1599-1608, Aug. 2020, doi: 10.1007/540520-020-01631-y.

[7] G. Grasselli et al., “Risk Factors Associated With Mortality Among
Patients With COVID-19 in Intensive Care Units in Lombardy, Italy,” J4MA
Intern. Med., vol. 180, no. 10, pp. 1345-1355, Oct. 2020, doi:
10.1001/jamainternmed.2020.3539.

[8] R. L. Soiza, C. Scicluna, and E. C. Thomson, “Efficacy and safety
of COVID-19 vaccines in older people,” Age Ageing, vol. 50, no. 2, pp. 279—
283, Feb. 2021, doi: 10.1093/ageing/afaa274.

[9] “[COVID-19 Vaccine National Implementation Strategy] COVID-
19 Asist Ulusal Uygulama Stratejisi,” [T.R. Ministry of Health Covid-19
Vaccine Information Platform]T.C. Saghk Bakanlhigi Covid-19 Asisi
Bilgilendirme Platformu, Apr. 30, 2021. https://covid19asi.saglik.gov.tr/TR-
77706/covid-19-asisi-ulusal-uygulama-stratejisi.html (accessed Apr. 30, 2021).
[10] M. D. Knoll and C. Wonodi, “Oxford-AstraZeneca COVID-19
vaccine efficacy,” Lancet Lond. Engl., vol. 397, no. 10269, pp. 72-74, Jan.
2021, doi: 10.1016/S0140-6736(20)32623-4.

[11] F. P. Polack et al., “Safety and Efficacy of the BNT162b2 mRNA
Covid-19 Vaccine,” N. Engl. J. Med., vol. 383, no. 27, pp. 2603-2615, Dec.
2020, doi: 10.1056/NEJMo0a2034577.

[12] “[COVID-19 Guide] (in Turkish).”
https://covid19.saglik.gov.tr/TR-66301/covid-19-rehberi.html (accessed Jan.
24,2022).

17

Guner et al.
Volume V, Issue 4, 2021



[13] D. G. Altman, Ed., Statistics with confidence: confidence intervals
and statistical guidelines, 2. ed., [Nachdr.]. London: BMJ Books, 2011.

[14] A. Banerji et al., “mRNA Vaccines to Prevent COVID-19 Disease
and Reported Allergic Reactions: Current Evidence and Suggested Approach,”
J. Allergy Clin. Immunol. Pract., vol. 9, no. 4, pp. 1423-1437, Apr. 2021, doi:
10.1016/j.jaip.2020.12.047.

[15] F. Guneysu, N. G. Guner, A. F. Erdem, E. Durmus, Y. Durgun, and
Y. Yurumez, “Can COVID-19 Mortality be Predicted in the Emergency
Room?,” J. Coll. Physicians Surg. Pak.,vol. 31,n0. 09, pp. 928-932, Sep. 2020,
doi: 10.29271/jcpsp.2020.09.928.

[16] J. A. W. Gold, “Characteristics and Clinical Outcomes of Adult
Patients Hospitalized with COVID-19 — Georgia, March 2020,” MMWR
Morb. Mortal. Wkly. Rep., vol. 69, 2020, doi: 10.15585/mmwr.mm6918el.
[17] A. M. Borobia et al., “A Cohort of Patients with COVID-19 in a
Major Teaching Hospital in Europe,” J. Clin. Med., vol. 9, no. 6, p. E1733, Jun.
2020, doi: 10.3390/jcm9061733.

[18] L. Zhang et al., “D-dimer levels on admission to predict in-hospital
mortality in patients with Covid-19,” J = Thromb. Haemost., p.
10.1111/jth.14859, Apr. 2020, doi: 10.1111/jth.14859.

[19] Y. Yao et al., “D-dimer as a biomarker for disease severity and
mortality in COVID-19 patients: a case control study,” J. Intensive Care, vol.
8, no. 1, p. 49, Jul. 2020, doi: 10.1186/s40560-020-00466-z.

[20] S. Tural Onur et al., “Could ferritin level be an indicator of COVID-
19 disease mortality?,” J. Med. Virol., vol. 93, no. 3, pp. 1672-1677, 2021, doi:
10.1002/jmv.26543.

[21] S. Ahmed, Z. Ansar Ahmed, I. Siddiqui, N. Haroon Rashid, M.
Mansoor, and L. Jafri, “Evaluation of serum ferritin for prediction of severity
and mortality in COVID-19- A cross sectional study,” Ann. Med. Surg. 2012,
vol. 63, p. 102163, Mar. 2021, doi: 10.1016/j.amsu.2021.02.009.

Guner et al.
Volume V, Issue 4, 2021



