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Abstract

Background. We aimed to examine the characteristics of Turkish patients
hospitalized with COVID-19 despite being fully vaccinated. Method. A
retrospective, single-center study was conducted in fully vaccinated patients
with inactivated whole virion (CoronaVac) and/or BNT162b2 mRNA (Pfizer-
BioNTech) vaccines and admitted to the hospital. We evaluated the
hospitalized patients regarding the intensive care unit admission and death. A
multivariate binary logistic regression analysis was used to determine the
factors for mortality. Results. We conducted the study with 541 patients. The
mean age was 70.2, and 52.1% of the patients were women. 73.6% of the
patients were 65 years or older. The most common comorbidities were
hypertension, diabetes mellitus, and COPD. The rate of the alpha variant was
54.3%, and the delta variant was 29.4%. The mortality rate was 45.8%, and the
ICU admission rate was 55.3%. The delta (B.1.617.2) variant had higher ICU
admission and mortality rate. Patients vaccinated with two-dose Sinovac-
CoronaVac had a higher mortality rate. There was no difference between the
time between the last vaccination dose to hospitalization, ICU admission, and
mortality. LOS in the hospital was longer in ICU and mortality patients. In
multivariate binary logistic analysis; age (odds ratio (OR), 1.06; 95% confidence
intervals (95% Cl)1.04-1.08- yearincrease), male gender (OR, 1.57; 95% Cl, 1.04-
2.38), presence of comorbid diseases (OR, 4; 95% Cl, 2-8) and delta variant (OR,
7.3; 95% Cl, 4.4-12.2) and vaccination with CoronaVac plus BioNTech (OR, 0.21;
95% Cl, 0.07-0.62) were associated with death. Conclusion. Our results suggest
administering a third and fourth dose of mRNA vaccine to subjects vaccinated
primarily with two doses of CoronaVac.
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Introduction

The COVID-19 pandemic has created one of the
biggest health crises in recent history, with a high death rate.
The pandemic has demonstrated the importance of the
numberof people vaccinatedin Turkey and other countries(1).
There are different types of vaccines in development for
COVID-19 around the world. These are inactivated, live
attenuated, protein-based, viral vector, m-RNA, and DNA
vaccines. Inactivated and mRNA vaccines are used in Turkey.
The mRNA and inactivated whole virion SARS-CoV-2 vaccines
have demonstrated high efficacy in preventing symptomatic
COVID-19, hospitalization, severe illness, and death (2,3).
However, a small proportion of fully two or more doses of
vaccinated people may become infected and experience
significant morbidity or mortality. Therefore, it is essential to
examine thereal-world effects of COVID-19 vaccines(4).

The Turkish Ministry of Health agreed with two
pharmaceutical companies. Individuals received Sinovac-
CoronaVac on January 14, 2021, and the Pfizer-BioNTech
vaccine on April 12, 2021. We aimed to examine the
characteristics of Turkish patients hospitalized with COVID-19
despite being fully two doses of vaccination by CoronaVacand
BioNTech.

Method
Study Design and Patients

We conducted a retrospective analysis of
hospitalized COVID-19 patients in an urban teaching hospital
with a bed capacity of 1607 and 253 intensive care (ICU) beds
in Turkey between August 1 and October 31, 2021. According
tothe NIH disease severity categories, the rRT-PCR-confirmed
moderate or severe COVID-19 patients admitted to the
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infectious disease wards and ICU were included in the study
[5]. We had only fully at least two doses of vaccinated patients
in this study. The fully vaccinated patients (two doses given)
were given the second dose of CoronaVac or Pfizer-BioNTech
B4 days before hospital admission. Two chart abstractors
recorded age, gender, comorbid conditions, and vaccination
status data. Total hospital stays until hospital outcome (death
ordischarge)was calculated.

Hospitalization criteria

Bio-Speedy® SARS-CoV-2 Emerging Plus kit
(Bioeksen, Istanbul, Turkey) test was used in the SARS-CoV-2
PCR test on nasopharyngeal swabs to determine the
presence of SARS-CoV-2 infection. Bio-Speedy® SARS-CoV-2
Emerging Plus kit can determine Delta (B.1.617.2 and all AY
lineages), Alpha (B.1.1.7 and all Q. lineages), Gamma (P.1), Mu
(B.1.621)variants.

Sample size estimation

We used the Stat Calc (Epi Info 7.2.5.0) program to
perform sample size calculation, based on the assumptions of
a 95% confidence level, 5% margin of error, and an estimated
60% of fully vaccinated individuals in the population, and
found369.

Statistical Analysis

The study's statistical analysis assessed frequency and
percentage by categorical data. Also, the continuous data
were evaluated as a mean, standard deviation, or median
(minimum-maximum) value based on the data distribution.
The Shapiro-Wilk test was used to control the normality of
continuous measurements. Descriptive statistics for
categorical variables was performed using the Chi-square test,
while an independent sample t-test was used for continuous
data. A multivariate binary logistic regression analysis was
used to determine the influence of age, gender, presence of
comorbidity, variants, vaccine status, and the time between
the last vaccine and illness onset on the probability of
mortality. The level of significance was considered tobe 0.05.

Ethical Approval

The ethics committee approved this study of Kayseri
City Hospital (Approval No. 59/11022022). The signedinformed
consent was exempted due to the retrospective character of
theresearch.

Results

The studyincluded 541 patients. The mean age of the
patientswas 70.2%14.9 (min:21, max:98), and 52.1% (n=282) of
the patients were women. 73.6%(n=398) of the patients were
65 years orolder. One hundred thirty-one patients (24.2%) had
no comorbidity. The most common comorbidities were
hypertension 47.7% (n=258), diabetes mellitus 36% (n=195)
and chronic obstructive pulmonary disease (COPD) 19.6%
(n=106), respectively.

The number of patients with alpha variant was 294
(54.3%), and the number of patients with delta variant was 159
(29.4%). The total number of patients who died in the study
was 248 (45.8%), and the number of patients hospitalized in
the intensive care unit was 299 (55.3%). The day between the
last dose of vaccineand hospitalization was 120.7+ 56.2 days.
While the mean age of non-survivors was 75.8 + 10.3 years,
that of survivors was 65.5 +16.5 years, which was statistically
significant (p <0.001). The age group 65 years and older
showed a significantly higher than fewer 65 years old by ICU
admission and mortality (all p values were <0.001). There was
no significant difference between genders regarding mortality
(p= 0.109). However, female patients were less admitted to
thelCU (p=0.04).

Except for diabetes, there was a statistically
significant difference in ICU admission and mortality in the
comorbidities; hypertension, COPD, cardiovascular disease,
chronic kidney disease, and malignancy (Table 1). When the
number of comorbidities exceeded one, ICU admission and
mortality rates were higher (p <0.001).

There was a significant difference between variants
in ICU admission and mortality (p values= <0.001). Delta
(B.1.617.2) variant had higher ICU admission and mortality
rate.

There was no statistically significant difference in ICU
admission between the vaccine product groups (p= 0.107),
But the two-dose Sinovac-CoronaVac group had a higher
mortalityrate (p=<0.001).

We divided patients into two groups regarding the
time between the last vaccination dose and hospitalization.
There was no statistically significant difference between the
group over 120 days and 14-120 days in ICU admission and
mortality (p=0.973and 0.928, respectively).

There was a significant difference between the
length of stay in the hospital and ICU admission and mortality
(p values=<0.001). 1CU and mortality groups had long days in
the hospitalthanthe others.

We showed the Demographic and clinical characte-
ristics of patientsinTable 1.

In multivariate binary logistic analysis; age (odds ratio
(OR), 1.06; 95% confidence intervals (95% Cl) 1.04-1.08- year
increase), male gender (OR, 1.57; 95% Cl, 1.04-2.38), presence
of comorbid diseases (OR, 4; 95% Cl, 2-8) and delta variant
(OR,7.3;95%Cl, 4.4-12.2) and vaccination with CoronaVac plus
BioNTech (OR, 0.21; 95% Cl, 0.07-0.62) were associated with
death among COVID-19 patients. The results of the
multivariate binary logistic analysis are presentedin Table 3.
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Table 1

Demographic characteristics of hospitalized and two or more doses of vaccinated patients with COVID-19

n (%)
non-ICU ICU p-value  Survive Death Total p-value
Age. mean (+ SD), y 64.3£16.8  75.1+ 11 <0.001* 65.5+16.5 75.8410.3 70.2+14.9 <o.001*
n (%) 242(44.7) 299(55-3) 293 (54.2) 248(45.8) 541(100)
Age, range,y
<50 48(19.8)  8(3) 51(17.4)  6(2.4)  57(10.5)
50-59 23(9.5)  18(6) 29(9.9)  12(4.8)  41(7.6)
60-69 65(26.9) 54(18.1) <0.001 80(27.3) 39(15.7) 119(22) <0.001
7079 69(28.5) 112(37.5) 81(27.6) 100(40.3) 181(33.5)
>80 37(15.3) 106(35.5) 52(17.7)  91(36.7) 143(26.4)
Age groups
<65y 100(413) 43(14.4) o M2(382) 31(125) 143(0.4)
265y 142 (58.7) 256(85.6) 181(61.8) 217(87.5) 398(73.6)
Gender
Female 138(57) 144 (48.2) 0.04 162 (55.3) 120(48.4) 282(52.1) 0109
Male 104 (43) 155(51.8) 131(44.7) 128(51.6) 259(47.9)
Comorbidities
Hypertension 99(40.9) 159(53.2) 0.005 127(43.3) 131(52.8) 258(47.7) 0.028
Diabetes 78(32.2) 117(39.1)  0.097 99(33.8) 96(38.7) 195(36) 0.235
COPD 37(15.3)  69(23.1)  0.023  45(15.4) 61(24.6) 106(19.6) 0.007
Cardiovascular disease 10(4.1)  30(10) 0.009 15(5.1)  25(10.1)  40(7.4) 0.028
Chronic kidney disease 16(6.6) 50(16.7) <0.001  19(6.5) 47(19)  66(12.2) <0.001
Malignancy 9(37) 25(46) 0.027 13(4.4) 21(8.5) 34(63) 0.05
Number of comorbidities
0 85(35.1) 46(15.4) 92(314) 39(157) 131(24.2)
1 78(32.2) 97(32.4) <0.001 98(33.4) 77(31) 175(32.3) <0.001
Two or more 79(32.6) 156(52.2) 103(35-2) 132(53-2) 235(43-4)
Other variants: Variants except for Delta, Alpha, Gamma, and Mu variants.
LOS: Length of stay.
*p=Student's t-test, other p values calculated by chi-square test.
Table 2

Clinical characteristics of hospitalized and two or more doses of vaccinated patients with COVID-19

n (%)
non-ICU ICU p-value Survive Death Total p-value

Variants
Alpha (B.1.1.7) 180(74.4) 114 (38.1) 209(71.3) 85(34.3) 294(54.3)
Delta (B.1.617.2) 31(12.8)  128(42.8) <0.001  42(14.3) 117(47.2) 159(29.4) <0.001
Others 31(12.8)  57(19.1) 42(14.3) 46(18.5) 88(16.3)
Vaccinated patients. by vaccine product
2 Sinovac- CoronaVac 167 (69) 198 (66.2) 205(70) 160(64.5) 365(67.5)
szizer—BioNTéch 13(5.4) 13(4.3) 0107 19(6.5)  7(2.8) 26 (4.8) <0.001
2 Sinovac + 1 BioNTech 31(12.8)  28(9.4) 38 (13) 21(8.5) 59 (10.9)
2 Sinovac + 2 BioNTech 31(12.8)  60(11.1) 31(10.6) 60(24.2) 91(16.8)
LOS in hospital. mean (+ SD), day 8.8t4.2 16+9.6 <0.001* 10.5+ 6.5 15.4+9.7 12.7+8.5 <0.001*
n (%) 242 (44.7) 299 (55-3) 293 (54.2) 248(45.8) 541(100)
By the time between the last vaccine and illness onset
14-120 Days 108 (44.6) 133(44.5) 0.973 130(44.4) 111(44.8) 241(44.5) 0.928
>120 Days 134 (55.4) 166 (55.5) 163 (55.6) 137(55-2) 300(55.5)

*p= Student's t-test, other p values calculated by chi-square test.
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Table3
Multivariate binary logistic regression analysis for mortality
Factors Oddsratio 95%Cl  p-value
Ageinyears 1.06 1.04-1.08  <0.001
Gender
Female Reference
0.031
Male 1.57 1.04-2.38
Comorbidities
Absent Reference
Present 4 2Ago <0-001
Variants
Alpha (B.1.1.7) Reference
Others 2.5 1.4-4.4 0.001
Delta (B.1.617.2) 7.3 4.4-12.2  <0.001
Vaccination
CoronoVac Reference
BioNTech 0.48 0.25-0,91  0.026
Coronavac plus 0.21 0.07-0.62  0.005
BioNTech
The time between the
last vaccine and 0.99 0.99-1 0.833

illness onset, days

Discussion

We conductedthe study with 541 patients. The mean
age was 70.2, and 52.1% of the patients were women. 73.6% of
the patients were 65 years or older. The most common
comorbidities were hypertension, diabetes mellitus, and
COPD. The rate of the alpha variant was 54.3%, and the delta
variant was 29.4%. The mortality rate was 45.8%, and the ICU
admission rate was 55.3%. The day between the last dose of
vaccine and hospitalization was 120+ 56 days. Sixty-five years
and olderwas higherICU admission and mortality, and female
patients were less admitted to the ICU. Except for diabetes,
ICU admission and mortality were higherin the comorbidities.
The delta (B.1.617.2) variant had higher ICU admission and
mortality rate. There was no difference between the time
between the last vaccination dose to hospitalization, 1CU
admission, and mortality. Patients vaccinated with two-dose
Sinovac-CoronaVac had a higher mortality rate.

Similar to the literature, we found advanced age,
male gender, and comorbidities associated with poor
outcomes such as mortality and ICU admission (6). Diabetes
mellitus prepare the ground forthe severe course of COVID-19
and is known to increase the risk of death (7), but we did not
find thisresultin ourstudy.

Our study's in-hospital mortality rate was relatively
high compared to the literature (8,9). We think the mortality
rate is high, as our research mainly included elderly patients
withmoderateand severe COVID-19.

There is a higherrisk of hospital admission and death
for COVID-19 patients infected with the delta than the alpha

variant. The delta variant causes a more significant health
burden than the alpha variant, especially in unvaccinated
populations (10,11). Our study included only vaccinated
individuals, and the delta variant had an approximately
sevenfoldrisk of death comparedto alfa.

For approximately six months after two vaccine
doses, protective antibodies decrease about five times in the
BNT162b2 vaccine and six times in the CoronaVac vaccine
(12,13). In our study, the average time between
hospitalization after the second dose was four months and
was not associated with death or ICU admission. Ourresearch
results conclude that both vaccines effectively prevent death
and ICU admission.

CoronaVac, produced by the Sinovac company, is the
world's most widely used COVID-19 vaccine. The CoronaVac
vaccine is an inactivated vaccine that uses the killed SARS-
CoV-2virus and s less effective because it triggers an immune
response against many viral proteins. In contrast, mRNA
vaccines react to the spike protein the virus uses to enter
human cells (14). The Chilean government has reported that,
based on data from nearly two million people who received
two doses of CoronaVac and the third dose of CoronaVac,
Pfizer-BioNTech or Oxford-AstraZeneca vaccine, protection
against COVID-19 increased from fifty percent to eighty
percent after two vaccinations (15). In our study, patients
were given a third or fourth dose of the Pfizer-BioNTech
vaccine aftertwo doses of the CoronaVac vaccine. CoronaVac
plus BioNTech group had an approximately fivefold decreased
risk of death compared to the CoronaVac group. Inlight of this
information, we suggest administering a third and fourth dose
of mMRNA vaccine to subjects vaccinated primarily with two
dosesof CoronaVac.

Our study has several limitations. The main
limitations of our study include its retrospective design, short
follow-up period, and assessment of hospitalized patients
only. Another limitation of the study; we only examined
moderate and severe patients.

In conclusion, our study found that patients
vaccinated with only two-dose CoronaVac had a higher
mortality rate, and CoronaVac plus BioNTech group had about
five times decreased mortality risk. Although the patients
were hospitalized four months after the vaccination, there
was no significant difference between the post-vaccination
time and ICU/ mortality. In our study, the delta variant had
higher ICU admission and mortality rate. Our study suggests a
third and fourth dose of mMRNA vaccine to subjects vaccinated
primarily with two doses of CoronaVac.

Acknowledgments
None.
Funding

None.

4 Microbes Infect Chemother, 2022, v.2, 1-5, e1465



The clinical characteristics of at least two doses of vaccinated hospitalized COVID-19 patients in a Tertiary Care Hospital in Turkey

Competing Interests

The authors have no commercial associations or
sources of support that might pose a conflict of interest.

Author Contributions

All authors contributed to the study's conception
and design. Material preparation, data collection and analysis
were performed by Aysin Kiling Toker, Ayse Turung Ozdemir,
Recep Civan Yiksel and Esma Eryilmaz Eren. ilhami Celik and
Ibrahim Toker wrote the first draft of the manuscript, and all
authors commented on previous versions. All authors read
andapprovedthe final manuscript.

Data Availability

The datasets generated during and analyzed during
the current study are not publicly available due to the
vaccination detail of patients. However, they are available
fromthe corresponding author uponreasonable request.

Ethics approval

The ethics committee approved this study of Kayseri
City Hospital (Approval No.59/11022022).

Consent to participate

The signed informed consent was exempted due to
theretrospective characterof theresearch.

References

1. Arregocés-Castillo L, Fernandez-Nifio J, Rojas-Botero M, et
al. Effectiveness of COVID-19 vaccines in older adults in
Colombia: a retrospective, population-based study of the
ESPERANZA cohort. Lancet Healthy Longev. 2022
Apr;3(4):e242-e252. doi: 10.1016/52666-7568(22)00035-6.
Epub2022 Mar21. PMID:35340743; PMCID: PMC8937302.

2. Tartof SY, Slezak JM, Fischer H, et al. Effectiveness of mMRNA
BNT162b2 COVID-19 vaccine up to 6 months in a large
integrated health systeminthe USA: aretrospective cohort
study. The Lancet.20210ctober16;398(10309):1407-16.

3. Tanriover MD, Doganay HL, Akova M, et al. efficacy and
safety of an inactivated whole-virion SARS-CoV-2 vaccine
(CoronaVac): interimresults of a double-blind, randomised,
placebo-controlled, phase 3 trial in Turkey. Lancet Lond
Engl.2021July17;398(10296):213-22.

4. Vasileiou E, Simpson CR, Shi T, et al. Interim findings from
first-dose mass COVID-19 vaccination roll-out and COVID-19
hospital admissions in Scotland: a national prospective
cohortstudy. The Lancet. 2021 May 1;397(10285):1646-57.

5. National Institutes of Health (NIH). Clinical Spectrum.
COVID-19 Treatment Guidelines. 2021. Available from:
https://www .covidigtreatmentguidelines.nih.gov/overvie
w/clinical-spectrum/

6. Biswas M, Rahaman S, Biswas TK, Haque Z, Ibrahim B.
Association of Sex, Age, and Comorbidities with Mortalityin
COVID-19 Patients: A Systematic Review and Meta-
Analysis. Intervirology.2021;64(1):36-47.

7. Peric S, Stulnig TM. Diabetes and COVID-19. Wien Klin
Wochenschr.2020 Jul1;132(13):356-61.

8.Gray WK, Navaratnam AV, Day J, et al. Variability in COVID-19
in-hospital mortality rates between national health service
trusts and regions in England: A national observational
study for the Cetting It Right First Time Programme.
EClinicalMedicine. 2021 May;35:100859. doi: 10.1016/
j.eclinm.2021.100859. Epub 2021 April 26. PMID: 33937732;
PMCID: PMC8072185.

9. Mahendra M, Nuchin A, Kumar R, Shreedhar S, Mahesh PA.
Predictors of mortality in patients with severe COVID-19
pneumonia - a retrospective study. Adv Respir Med.
2021;89(2):135-44.

10. Twohig KA, Nyberg T, Zaidi A, et al. Hospital admission and
emergency care attendance risk for SARS-CoV-2 delta
(B.1.617.2) compared with alpha (B.1.1.7) variants of
concern: a cohort study. Lancet Infect Dis. 2022 January
1;22(1):35-42.

11. Bast E, Tang F, Dahn J, Palacio A. Increased risk of
hospitalisation and death with the delta variant in the USA.
Lancet Infect Dis. 2021 December1;21(12):1629-30.

12. Levin EG, Lustig Y, Cohen C, et al. Waning Immune Humoral
Response to BNT162b2 Covid-19 Vaccine over 6 Months. N
EnglJ Med.2021December9;385(24):e84.

13.Zeng G, Wu Q, Pan H, et al. Immunogenicity and safety of a
third dose of CoronaVac, andimmune persistence of a two-
dose schedule, in healthy adults: interim results from two
single-centre, double-blind, randomised, placebo-
controlled phase 2 clinical trials. Lancet Infect Dis. 2022
Apr;22(4):483-95.

14. Mallapaty S. China's COVID vaccines have been crucial -
now immunity is waning. Nature. 2021 Oct; 598(7881):
398-9.

15. Grupo para estudio de vacunas SARS-CoV-2 MINSAL
(vCovid MINSAL). Immunization Campaign against SARS-
CoV-2 Early estimates of the effectiveness of booster shots
in Chile.20210ct.

Microbes Infect Chemother, 2022, v.2, 1-5, e1465 5



	Página 1
	Página 2
	Página 3
	Página 4
	Página 5
	Página 6
	Página 7
	Página 8
	Página 9
	Página 10
	Página 11
	Página 12
	Página 13
	Página 14
	Página 15
	Página 16
	Página 17
	Página 18
	Página 19
	Página 20
	Página 21
	Página 22
	Página 23
	Página 24
	Página 25
	Página 26
	Página 27
	Página 28
	Página 29
	Página 30
	Página 31
	Página 32
	Página 33
	Página 34
	Página 35
	Página 36
	Página 37
	Página 38
	Página 39
	Página 40
	Página 41
	Página 42
	Página 43
	Página 44
	Página 45
	Página 46
	Página 47
	Página 48
	Página 49
	Página 50
	Página 51
	Página 52
	Página 53
	Página 54
	Página 55
	Página 56
	Página 57
	Página 58
	Página 59
	Página 60
	Página 61
	Página 62
	Página 63
	Página 64
	Página 65
	Página 66
	Página 67
	Página 68
	Página 69
	Página 70
	Página 71
	Página 72
	Página 73
	Página 74
	Página 75
	Página 76
	Página 77
	Página 78
	Página 79
	Página 80
	Página 81
	Página 82
	Página 83
	Página 84
	Página 85
	Página 86
	Página 87
	Página 88
	Página 89
	Página 90
	Página 91
	Página 92
	Página 93
	Página 94
	Página 95
	Página 96
	Página 97
	Página 98
	Página 99
	Página 100
	Página 101
	Página 102
	Página 103
	Página 104
	Página 105
	Página 106
	Página 107
	Página 108
	Página 109
	Página 110
	Página 111
	Página 112
	Página 113
	Página 114
	Página 115
	Página 116
	Página 117
	Página 118
	Página 119
	Página 120
	Página 121
	Página 122
	Página 123
	Página 124
	Página 125
	Página 126
	Página 127

