
 
 

 
 

  
 
 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 

 

 
 
 
 
 
 

Introduction 
  Human coronaviruses, including the causative 
agent COVID-19 (SARS-CoV-2), lead recurrent 
infections. Vaccination is the most effective and 
essential step in preventing this viral infection. 
However, evidence of protection vaccinations 
provide is limited (1). It has been reported that 
unvaccinated people experience 2.34 times 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

more reinfections than vaccinated people.  
COVID-19 vaccination is recommended for all 
eligible people, including those who have 
already experienced COVID-19 infection (2). A 
booster dose administered to fully vaccinated 
individuals aged 60 years and over has been 
reported to significantly reduce the COVID-19 
infection risk and disease severity (3). 
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Introduction: Although vaccination is considered the most effective and essential way to prevent and control COVID-
19, immune responses may differ. This study investigated the relationship between vaccination status and gender, 
noninvasive ventilation (NIV) needs, intubation, length of stay in the intensive care unit (ICU), and mortality.  
Materials and methods: During this study, 124 patients aged 18 years and older were admitted to the ICU. We 
analyzed data from 99 patients with confirmed COVID-19. The patients were divided into three groups according 
to their vaccination status: vaccinated (≥2 doses of vaccine), partially vaccinated (only one dose of vaccine), or 
unvaccinated. Vaccination status, age, gender, APACHE II, modified Charlson comorbidity index, need for NIV and 
intubation, date of intubation, length of stay in the ICU, and ICU outcome were recorded. 
Results: A total of 99 patients were analyzed during the study period: 36 (36%) were vaccinated, 8 (8%) were partially 
vaccinated, and 55 (56%) were not vaccinated. The mean age was 58.7±18.8 years, and 51 (51.5%) were female. 
Comorbidity was present in 77% (n=76) of the patients. There was no correlation between vaccination status and 
gender (p=0.564), NIV needs (p=0.810), intubation (p=0.639), length of stay in the ICU (p=0.479), or mortality 
(p=0.769). The age (p=0.002), modified Charlson comorbidity index (p=0.002), APACHE II score at admission to the 
ICU (p=0.039), and creatinine (p=0.036) were higher in the vaccinated patients and were associated with mortality. 
Conclusion: No correlation was found between vaccination status and gender, need for NIV, intubation, length of 
stay in the ICU, or mortality.  
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  People in the risk group, including healthcare 
workers and individuals aged 65 and over, were 
actively vaccinated with the inactivated whole 
virus (CoronaVac, China) and messenger ribo-
nucleic acid (mRNA) (mRNA-based, BioNTech/ 
Pfizer, Germany) vaccine in Turkey (4). Protection 
rates may vary depending on the vaccine used 
and the dose repetition. For example, when the 
COVID-19 mRNA vaccine is administered in two 
doses 21 or 28 days apart, protection against 
infection in people aged 16 years and older is 
94–95%, whereas two doses of the CoronaVac 
vaccine administered two to four weeks apart 
provide a protection rate of 67.7% (50.7%–
83.5%) against symptomatic COVID-19 (1, 5). 
  On the other hand, a single randomized  
dose of Ad26.COV2.S vaccine was reported to 
provide up to 73.1% protection against COVID-
19 in adult participants (6). In studies conducted 
during the period when the delta variant was 
dominant, it was reported that viral ribonucleic 
acid (RNA) at the time of COVID-19 diagnosis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

were similar in nonvaccinated and vaccinated 
individuals but exhibited a more rapid decline, 
and viral RNA levels were lower in the upper 
respiratory tract mucosa in vaccinated cases (7). 
The vaccinated individuals were be much less 
likely to transmit COVID-19 variants, including 
delta, if infected (8-10). The study was conducted 
to investigate whether there were relationships 
between the vaccination status of patients 
admitted to the COVID-19 intensive care unit 
and APACHE II score at admission, the modified 
Charlson comorbidity index (11), requirement 
for noninvasive ventilation (NIV) and intubation, 
duration of intensive care unit hospitalization, 
first-day laboratory values, and final status. 
 

Materials and Methods 
  After obtaining approval from the Ethics 
Committee, the data in the hospital information 
system and the records kept in the files of 124 
patients aged 18 years and older who were 
admitted to the COVID-19 intensive care unit 
(ICU) of the Van Yüzüncü Yıl University, Faculty 
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of Medicine between September 1 and October 
31, 2021, were evaluated in this retrospective 
cross-sectional study. The data of 99 patients 
who met the inclusion criteria were assessed in 
this study, conducted during the period when 
the delta variant was prevalent. Patients with a 
positive polymerase chain reaction (PCR) test 
who were admitted to the ICU diagnosed with 
COVID-19-related acute respiratory distress 
syndrome (ARDS) or severe pneumonia and 
hospitalized for at least one day were included. 
Patients admitted to the intensive care unit and 
discharged to the ward within a few hours were 
considered to have unconfirmed COVID-19-
related ARDS. Patients with a negative PCR test, 
unconfirmed COVID-19-related ARDS, and 
missing data were excluded from the study.  
  The patients were classified into three groups 
according to their vaccination status. Those 
who had received no COVID-19 vaccine were 
considered nonvaccinated, those who had 
received only one dose of vaccine were partially 
vaccinated, and those who had received two or 
more doses were considered fully vaccinated. 
The demographic data, vaccination status on 
admission to the intensive care unit, APACHE II 
score, modified Charlson comorbidity index, 
need for NIV and intubation, time of intubation, 
ICU hospitalization duration, first-day laboratory 
values, and final status of the patients were 
recorded. The need for NIV and intubation 
indicates whether patients underwent NIV and 
intubation during their ICU stays. The intubation 
time means the day on which intubation was 
performed, and ICU hospitalization duration 
indicates the time from the ICU admission to 
discharge/death. Final status was considered as 
discharge to the ward or mortality. 
  Variables included age (years), gender, the 
modified Charlson comorbidity index, APACHE 
II score, ferritin(ng/L), fibrinogen(mg/L), D-dimer 
(µg/L), C-Reactive Protein (mg/L), white blood 
cells (WBC,10³/uL), hemoglobin (g/dL), platelets 
(10³/uL), aspartate amino transferase (AST, U/L), 

alanine aminotransferase (ALT, U/L), sodium 
(mmol/L), potassium (mmol/L), urea (mg/dL), 
creatinine (mg/dL), need for NIV, intubation, 
ICU hospitalization duration, and outcome.  
 

Statistical Analysis 
  The mean, standard deviation, median, 
minimum, maximum, frequency, and ratio 
values were used in the descriptive statistics of 
the data. The variables' distributions were 
measured with the Kolmogorov-Smirnov test. 
The independent sample t-test, Mann-Whitney 
u test, and One-way ANOVA test were used to 
analyze independent quantitative data. Forward 
Logistic Regression analysis was performed to 
evaluate the relationships between variables. 
The Tukey was used for pairwise comparisons 
(post-hoc analysis). The chi-square test was 
used to analyze independent qualitative data, 
and the Fischer test was used when the chi-
square test conditions were not fulfilled. SPSS 
28.0 software was used in the analyses. 
 

Ethical Statement 
  In our study, written informed consent was 
obtained from the first-degree relatives of  
all participants following the Declaration of 
Helsinki. Furthermore, ethical approval was 
obtained from the Non-Interventional Clinical 
Research Ethics Committee of Van Yüzüncü Yıl 
University, with a decision dated 10.12.2021 and 
numbered 2021/13-01. 
 

Results 
  The mean age of the 99 cases included in the 
study was 58.7±18.8 years, and 51 (51.5%) were 
female. 55 (56%) were nonvaccinated, 36 (36%) 
were fully vaccinated, and 8 (8%) were partially 
vaccinated (Table-1). Seventy-seven percent  
(n=76) of the patients hospitalized in the ICU 
had comorbidities (Table 2). Hypertension 33% 
(n=33), diabetes mellitus 20% (n=20), coronary 
artery disease 12% (n=12), malignancy 10% (n= 
10), and chronic obstructive pulmonary disease 
(COPD) 9% (n=9) were the most prevalent 
comorbidities. Among 61 (62%) patients with 
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COVID-19-related ARDS or severe pneumonia 
who died in the ICU, 34 were nonvaccinated, 23 
were fully vaccinated, and four were partially 
vaccinated.   
  Age, APACHE II score on admission, modified 
Charlson comorbidity index, fibrinogen, CRP, 
urea, creatinine values, and intubation rates 
were statistically significantly higher in the 
deceased patients. The gender distribution, 
ferritin, D-dimer, WBC, Hb, Plt, ALT, AST, Na, K 
values, vaccination status, need for NIV, and 
ICU hospitalization durations were similar to 
those of the discharged patients (Table 2). Age, 
admission APACHE II score, the modified 
Charlson comorbidity index, fibrinogen, urea, 
creatinine values, and mortality rates were 
significantly higher in the intubated patients. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Age, admission APACHE II score, the modified 
Charlson comorbidity index, fibrinogen, urea, 
creatinine values, and mortality rates were 
significantly higher in the intubated patients. On 
the other hand, gender distribution, admission 
ferritin, D-dimer, CRP, WBC, Hb, Plt, ALT, AST, 
Na, K values, vaccination status, need for 
NIV, and ICU hospitalization durations were 
similar to those of the non-intubated patients  
(Table 3). Univariate logistic regression analysis 
revealed significant associations among age, 
the APACHE II at ICU admission, the modified 
Charlson comorbidity index, fibrinogen and 
urea levels, and intubation status (p<0.05). In 
addition, significant independent (p<0.05) 
effects of the APACHE II score, the modified 
Charlson comorbidity index, and the fibrinogen 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Age, gender, comorbidity, vaccination status, APACHE II scores on the day of admission to the ICU, 
need of NIV, the date of intubation, length of stay in the ICU and ICU outcome of the cases 

Variables  Min-Max Median Mean   ±     SD/n-% 
Age (year) 18 - 89 63 58.7 ± 18.8 

Gender 
Female         51   51.5% 
Male         48   48.5% 

Comorbidity (-)         23   23% 
(+)         76   77% 

Vaccination Status 

Unvaccinated     55  55.5% 
Partially 
vaccinated         8   8.1% 

Vaccinated     36  36.4% 
APACHE II Score 5 - 46 19 20.3  9.1 

Need of NIV (-)     25  25.3% 
(+)         74   74.7% 

Intubation (-)         35   35.4% 
(+)         64   64.6% 

Intubation day 

1st day         17   26.6% 
2nd day     14  21.9% 
3rd day     17  26.6% 
4th day     4  6.3% 
5th day     8  12.5% 
9th day     1  1.6% 
10th day     1  1.6% 
11th day         2   3.1% 

Length of stay in the ICU (day)  1 - 33 4 5.4   ± 4.7 

ICU Outcome Death         61   61.6% 
Discharged         38   38.4% 

** Values are mean±SD, Min-Max and Median. SD: Standard deviation, ICU: Intensive care unit, NIV: Non-Invasive Ventilation 
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Table 2. Comparison of age, gender, comorbidity, vaccination status, APACHE II score, date of intubation, 
length of stay in the ICU, laboratory values on the day of admission to the ICU, and ICU outcome in death and 
discharged cases 

Variables 
Death (n=61)  Discharged (n=38)  

Mean±SD/n-% Median  Mean±SD/n-% Median     p 

Age (year) 62.3 ± 17.3 66  53.6 ± 19.9 54 0.038 m 

Gender 
Female 28   46%     24   63.2%   

0.240X² 

Male 33   54%     14   36.8%   

Comorbidity 
(-) 12   20.7%     14   34.1%   

0.134X² 

(+) 46   79.3%     27   65.9%   

APACHE II Score 22.1 ± 8.8 22   17.8 ± 9.1 16 0.019 t 

Laboratory values on the day of admission to the ICU 

Ferritine (ng/L) 2594 ± 5829.9 1127  1261.4 ± 1811.2 557 0.153 m 

Fibrinogen (mg/L) 
    452.1 ± 166.7 451.5  354 ± 169.6 322 0.005 t 

D-Dimer (µg/mL) 8.9 ± 16.6 2.8  4.3 ± 6.5 2.1 0.418 m 

CRP (mg/L) 128.5 ± 110.5 116.5  97 ± 90.4 85 0.042 m 

WBC (10³/uL) 13.4 ± 10.8 11  13.6 ± 22.5 11 0.430 m 

Hemoglobin (g/dL) 12.5 ± 2.2 13  12.5 ± 2.8 13 0.948 m 

Platelet (10³/uL) 282.8 ± 144.5 238  252.8 ± 140.9 229 0.308 m 

ALT (U/L) 41.3 ± 32.9 35  43.6 ± 64 25 0.134 m 

AST (U/L) 52.8 ± 41.2 43  55.5 ± 98.7 37 0.166 m 

Urea (mg/dL) 89.3 ± 62.6 76  66 ± 65.8 44 0.002 m 

Creatinine (mg/dL) 1.5 ± 1.1 1.2   1.3 ± 1.5 0.8 0.010 m 

Vaccine Status 

Unvaccinated 34   61.8%   21  38.2%  

0.769 X² Partially vaccinated 4   50%   4  50%  

Vaccinated 23   63.9%   13  36.1%  

Need of NIV 
(-) 11  19%   14  34.1%  

0.087X² 

(+) 47   81%     27   65.9%   
Non-Intubated 2   3.3%     33   86.8%   

0.0001X² 

Intubated 59   96.7%     5   13.2%   
Length of stay in the ICU 
(day) 5.6 ± 3.5 4   6.2 ± 6 4 0.909 m 

** Values are mean±SD, SD: Standard deviation, NIV: Non-Invasive Ventilation, ICU: Intensive care unit, WBC: White Blood Cell, ALT: 
Alanine aminotransferase, AST: Aspartate aminotransferase, t: t test, m: Mann-Whitney u test, X²: Chi-square test (Fischer test) 
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 Table 3. Comparison of age, gender, comorbidity, vaccination status, APACHE II score, date of intubation, length of stay 
in the ICU, laboratory values on the day of admission to the ICU and ICU outcome in intubated and non-intubated cases 

Variables 
Non-Intubated (n=35)   Intubated (n=64) 

     p 
Mean±SD/n-% Median   Mean±SD/n-% Median 

Age (year) 52.8 ± 18.5 49   67.1 ± 18.3 66.5 0.022 m 

Gender 
Female 21     60%     31   48.4%   

0.407 X² 
Male 14     40%     33   51.6%   

Comorbidity 
(-) 13    37.2%     10   15.6%   

0.022 X² 
(+) 22    62.8%     54   84.3%   

APACHE II Score 16.4 ± 8.2 16   22.5 ± 8.9 22.0 0.001 t 
Laboratory values at the time of ICU Admission 
Ferritin (ng/L) 1325 ± 1921 557  2435 ± 5575 922 0.230 m 
Fibrinogen (mg/L)    354 ± 179 314  443 ± 164 439 0.014 t 
D-Dimer (µg/mL) 4.7 ± 6.9 2.4  8.2 ± 15.9 2.5 0.703 m 
CRP (mg/L) 96.7 ± 94.8 72  125.7 ± 107 110.5 0.052 m 
WBC (10³/uL) 14.8 ± 24.1 12  12.8 ± 10.5 11 0.820 m 
Hemoglobin (g/dL) 12.5 ± 2.9 13  12.4 ± 2.2 13 0.681 m 
Platelet (10³/uL) 264.8 ± 147.5 236  273.4 ± 141.6 230 0.904 m 
ALT (U/L) 46.1 ± 68.6 25  40.2 ± 32.1 31.5 0.250 m 
AST (U/L) 58.5 ± 106.5 37  51.4 ± 39.8 43 0.208 m 
Urea (mg/dL) 64.4 ± 62.1 44  88 ± 64.9 75 0.007 m 
Creatinine (mg/dL) 1.3 ± 1.4 0.8   1.6 ± 1.2 1.1 0.019 m 
Vaccine Status 
Unvaccinated 18  32.7%   37  67.2%  

 0.639 X² 

 Partially vaccinated 4  50%   4  50%  
Vaccinated 13  36.1%   23  63.9%  

Need of NIV 
(-) 12  34.3%   13  20.3%  

0.126 X² 
(+) 23   65.7%     51   79.7%   

Length of stay in the ICU (day) 4.9 ±  5.6       3      5.7 ± 4.2 4 0.056 m 

ICU Outcome 
Death 2    5.7%     59   92.2%   

0.000 X² 
Discharge 33   94.3%     5   7.9%   

**Values are mean±SD, SD: Standard deviation, ICU: Intensive care unit, WBC: White Blood Cell, ALT: Alanine aminotransferase, AST: 
Aspartate aminotransferase, t: t test, m: Mann-Whitney U test, X²: Chi-square test (Fischer test) 

 

Table 4. The relationship between age, APACHE II score, Modified Charlson Comorbidity Index, fibrinogen and urea 
values and intubation (Forward LR) 

Variables 
Univariate Model   Multivariate Model 

OR % 95 CI p  OR % 95 CI p 
Age (year) 1.027 1.004 - 1.050 0.023       
APACHE II Score 1.089 1.031 - 1.150 0.002  1.083 1.023 - 1.147 0.006 
Modified CCI 2.889 1.148 - 7.268 0.024  3.429 1.210 - 9.717 0.020 
Fibrinogen (mg/L) 1.003 1.001 - 1.006 0.017  1.004 1.001 - 1.007 0.014 
Urea (mg/dL) 1.007 1.001 - 1.015 0.041       

**Forward LR: Logistic Regression, OR: Odds Ratio, CI: Confidence Interval, CCI: Charlson Comorbidity Index 
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were observed in the multivariate reduced 
model constructed for differentiating intubated 
and non-intubated patients. These parameters 
were statistically higher in the intubated patients 
(Table 4). The chi-square analysis revealed no 
relationships among vaccination status and 
gender (p=0.564), ICU hospitalization (p=0.479), 
need for NIV (p=0.810), intubation (p=0.639), or 
mortality (p=0.769). Significant differences (p< 
0.05) were determined among the groups 
regarding age, APACHE II score on admission 
to the ICU, the modified Charlson comorbidity 
index, and laboratory values (Table-5). The  
post hoc (Tukey) analysis indicated that age 
(p=0.002), the modified Charlson comorbidity 

 

index (p=0.002), APACHE II score on admission 
to the ICU (p=0.039), and creatinine (p=0.036) 
values were higher in the fully vaccinated group 
than in the nonvaccinated group (Table 6). 
 

Discussion 
 The principal results of this study were that age, 
APACHE II, modified Charlson comorbidity 
index, and creatinine values on admission to the 
ICU were higher in the fully vaccinated group. 
Age; APACHE II score on the day of admission 
to the ICU; modified Charlson comorbidity 
index; levels of fibrinogen, CRP, urea, and 
creatinine; and intubation were associated with 
mortality. On the other hand, no association 

Table 5. Age, APACHE II scores and laboratory values at admission to ICU according to vaccination status. 

Dependent variables Unvaccinated  
(n=55) 

Partially vaccinated 
(n=8) 

Vaccinated  
(n=36) p 

Age (Year) 53.4±19.6 
(48-59) 

58.1±20.9 
(41-76) 

66.9±13.9 
(62-76) 0.003 

APACHE II Score 18.9±9 
(16-21) 

15.8±7.2 
(10-22) 

23.6±8.9 
(21-27) 0.017 

Ferritin (ng/L) 2155±5697 
(615-3695) 

902±556 
(437-1367) 

2125±3141 
(1062-3188) 

0.772 
 

0.542 Fibrinogen (mg/L) 423.2±163.4 
(379-467.4) 

350.1±238.6 
(151.4-550.3) 

406.9±176.4 
(347.2-466.6) 

D-Dimer (µg/mL) 7.3 ± 14.2 
(3.5-11.2) 

16.0±25.6 
(5.4-37.4) 

4.4±6.5 
(2.3-6.6) 0.084 

CRP (mg/L) 104.3±77.3 
(83.4-125.2) 

96.6±72.7 
(35.8-157.4) 

136.7±137.4 
(90.2-183.2) 0.299 

WBC (10³/uL) 11.8±8.9 
(9.4-14.2) 

14±4.6 
(10.2-17.8) 

15.9±25.2 
(7.4-24.5) 0.511 

Hemoglobin (g/dL) 12.3±2.5 
(11.6-13) 

12.4±2.7 
(10.1-14.7) 

12.8±2.4 
(12-13.6) 0.635 

Platelet (10³/uL) 280.4±152.2 
(239.3-321.6) 

222.6±83.8 
(152.5-292.7) 

265.6±139.4 
218.4-312.8 0.553 

ALT (U/L) 39.3±40.2 
(28.4-50.2) 

32±15.7 
(18.9-40.1) 

49.1±61.8 
28.2-70.1 0.523 

AST (U/L) 44.5±26 
(37.5-51.6) 

28.8±12.2 
(18.5-39) 

74±110.2 
(36.6-111.2) 0.086 

Urea (mg/dL) 71.2±63.2 
(54.1-88.3) 

85.4±59.8 
(35.4-135.6) 

913.3±67.5 
(68.5-114.2) 0.339 

Creatinine (mg/dL) 1.2±0.9 
(0.9-1.4) 

1.8±2.1 
(0.1-3.6) 

1.8±1.5 
(1.3-2.3) 0.034 

**Values are mean ± standard deviation and 95% Confidence Interval Upper-Lower Bound, SD: Standard deviation, 95% CI: 95% 
Confidence Interval, ICU: Intensive care unit, WBC: White Blood Cell, ALT: Alanine aminotransferase, AST: Aspartateaminotransferase  
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was found between vaccination status and the 
need for NIV, intubation, ICU hospitalization 
duration, or mortality. These variables were 
similar in the death and discharged patients.  
  As of July 2021, the delta variant was reported 
to be the dominant variant in Turkey and 60% 
more contagious than the alpha variant (12, 13). 
Severe COVID may occur in any age. However, 
those older than 60 with comorbidities suffer 
more severely from COVID-19. The need for 
hospitalization and mortality due to COVID-19 
has increased in elderly patients. It has been 
reported that 80% of deaths in ICUs are seen in 
patients aged 65 and over; furthermore, male 
patients have a more severe course of COVID-
19 and a higher mortality rate (1,14,15,16). 
Hypertension, diabetes mellitus, cardiovascular 
disorders, chronic kidney disease, extreme 
obesity, suppressed immunity, and extra-
pulmonary organ dysfunction on admission to 
ICU increase the COVID-19-related mortality 
risk at an advanced age. Turkish Ministry of 
Health data indicate that 76.4% of citizens aged  
≥65 years had been vaccinated as of April 2021 
(17). Most vaccinated patients were already 
comorbid and over 65 years of age. Therefore, 
the Charlson comorbidity index was higher in 
the vaccinated group. It has been reported that 
80–88% of patients admitted to the ICU due to 
acute respiratory failure were intubated, and 
invasive mechanical ventilation was applied. 
The mortality rate was 31%, whereas it was 37% 
in early-intubated patients (18, 19). While our 
study’s overall comorbidity rate was 77%, it was 
84% in intubated patients. The intubation rate 
was 65%; 75% of the intubated patients were 
intubated in the first three days, and invasive 
mechanical ventilation was initiated. While our 
overall mortality rate was 62%, it was 92% in 
intubated patients. The deceased mean age 
was higher than the survivors. Advanced age, 
comorbidities, and the need for intubation 
increased the mortality risk, as supported by 
our data. Contrary to the literature, gender was 
not associated with mortality and intubation.  

 Among fully vaccinated people with the 
CoronaVac vaccine, adjusted vaccine efficacy 
was 66% protective in preventing COVID-19 
infection, 88% protective against hospitalization, 
90% protective against the need for an ICU,  
and 86% protective against COVID-19-related 
mortality (20). In addition, the CoronaVac 
vaccine has been effective in people aged 60 
years and older. It can be administered safely, 
although its effectiveness in adults aged 70 
years and older has been lower (21, 22). The 
immune response of individuals 65 and older is 
lower than that of others (21). Some people 
might not be able to develop a sufficient 
immune response against the COVID-19 
vaccine (1). Sevinç et al. found that COVID-19-
related ICU mortality was 69% in the vaccinated 
group and 83% in the nonvaccinated group. 
They reported no difference for vaccinated and 
nonvaccinated patients regarding the duration 
of ICU and in-hospital stay and mortality rates 
(23). Our results were similar to Sevinç et al.  
No associations were determined between 
vaccination status, the need for NIV, and ICU 
hospitalization and mortality duration. Of the 
vaccinated cases, 58% were older than 70 years. 
This situation, which adversely affects vaccine 
efficacy, leading to an increased mortality rate. 
  Patients hospitalized for severe COVID-19 are 
at a high risk of developing acute kidney injury 
(AKI). Numerous factors, such as hypervolemia, 
drug toxicity, vascular injury, and probably the 
direct cytotoxic effect of the virus, play roles in 
AKI development. AKI is COVID-19’s most 
prevalent extrapulmonary manifestation and 
has been determined to be associated with an 
increased risk of mortality (24). In our study, 
increased urea and creatinine levels, indicators 
of extrapulmonary involvement, were also 
associated with mortality.  
  Vaccination against COVID-19 is critical for  
the immunocompromised kidney transplant 
population (25). Unfortunately, only 18.8% were 
reported to develop anti-SARS-CoV-2 IgG 
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antibodies against nucleocapsid and spike 
antigens in 28 days following the second  
dose of CoronaVac (26). In patients with a  
renal transplant, the CoronaVac vaccine  
was associated with low reactogenicity, low 
immunogenicity, and low incidence of COVID-
19; however, no reduction in mortality rates was 
reported (27). In this cross-sectional study, the 
mean age of the eight renal transplant patients 
followed up in the COVID-19 ICU was 50 years, 
the vaccination rate was 75%, and the mortality 
rate was 50%. There was no significant decrease 
in mortality despite the high vaccination rate. 
  In this study, the sample size was small, and 
the time of the last vaccination was unclear. In 
addition, the patient’s current antibody levels 
and immune status were unknown upon 
admission to ICU. Therefore, these conditions 
were considered the study’s limitations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conclusion 
There was no association between vaccination 
and the need for NIV, intubation, length of stay 
in the ICU, or mortality. However, mortality was 
associated with age, APACHE II on admission to 
the ICU, the modified Charlson comorbidity 
index, elevated fibrinogen, CRP, urea, and 
creatinine levels, and intubation. Our results 
suggest the need for comprehensive studies 
investigating vaccine efficacy, especially in 
elderly and comorbid patients.  
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Table 6. Post-Hoc analysis of groups in terms of age, APACHE II, Modified CCI and creatinine values 

Dependent 
Variables 

Groups Mean 
Difference 

(I-J) 

Std. 
Error Sig. 

95% CI 

(I) (J) Upper Lower 

Age (year) 
Unvaccinated 

Partially 
vaccinated -4.725 6.754 0.764 -20.80 11.35 

Vaccinated -13.544* 3.827 0.002 -22.65 -4.43 
Partially 

vaccinated Vaccinated -8.819 6.977 0.419 -25.43 7.79 

APACHE II Score 
Unvaccinated 

Partially 
vaccinated 3.141 3.344 0.617 -4.82 11.10 

Vaccinated -4.692* 1.894 0.039 -9.20 -0.18 
Partially 

vaccinated Vaccinated -7.833 3.455 0.065 -16.06 0.39 

Charlson 
Comorbidity 
Index (CCI) 

Unvaccinated 
Partially 

vaccinated -0.370 1.166 0.946 -3.15 2.40 

Vaccinated -2.273* 0.661 0.002 -3.85 -0.70 
Partially 

vaccinated Vaccinated -1.903 1.204 0.259 -4.77 0.96 

Creatinine 
Unvaccinated 

Partially 
vaccinated -0.667 0.480 0.351 -1.810 0.476 

Vaccinated -0.683* 0.272 0.036 -1.331 -0.035 
Partially 

vaccinated Vaccinated -0.016 0.496 0.999 -1.197 1.164 
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