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Abstract

Background: This study aimed to compare the acute kidney injury AKl) development and morta-
lity rates in patients with variant B.1.1.7 positive and negative SARS-CoV-2 infection.

Materials and Methods: Variant B.1.1.7 negative (group |, n:92) and 57 variant B.1.1.7 positive
(group II) SARS-CoV-2 patients were included in the study. Demographic data, comorbidities, the
number of intensive care unit hospitalization days, the need for an invasive mechanical ventila-
tor, number of mechanical ventilator days, whether acute renal failure developed, the day of
acute renal failure development, and treatment outcome were recorded for each patient.
Results: Group | patients (31/92 -33.7%) developed acute kidney injury at a higher rate than
group Il patients (17/57 -29.8%) (p=0.04). 46/92 (50%) patients in group | and 38/57 (66.7%)
patients in group Il received invasive mechanical ventilation support (p <0.05). The mortality rate
of patients without AKI development was higher in group Il [ 22/40 (55%)] than group | [19/61
(31.2%)] (p<0.05).

Conclusions: C It was determined that the development of acute kidney injury in patients with
critical illness and variant B.1.1.7 infection followed was less than in the other patients. This re-
sult suggested that the increase in mortality in variant B.1.1.7 infection occurred independently
of the development of acute kidney injury.
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0z.

Amag: Bu calismada varyant B.1.1.7 pozitif ve negatif SARS-CoV-2 enfeksiyonu olan hastalarda
akut bobrek hasari gelisimi ve mortalite oranlarinin karsilastirilmasi amaglanmistir.

Materyal ve Metod: Calismaya varyant B.1.1.7 negatif 92 (grup |) ve 57 varyant B.1.1.7 pozitif 57
(grup 1) SARS-CoV-2 hastasi dahil edildi. Her hastanin demografik verileri, komorbiditeleri, yogun
bakim yatis glin sayilari, invaziv mekanik ventilator ihtiyaci, mekanik ventilator glin sayisi, akut
bobrek yetmezligi gelisip gelismedigi, gelisti ise kaginci glinde akut bobrek yetmezligi gelistigi ve
tedavinin sonlanim sekilleri kaydedildi.

Bulgular: Grup | hastalarda 31/92 (33.7%) Grup | hastalara 17/57 (29.8%) gore daha fazla oranda
akut bobrek hasari gelisti (p=0.04). Grup I'de 46/92 (50 %) grup II'de 38/57 (66.7%) hasta hasta
invaziv mekanik ventilasyon destegine alindi (p <0.05). Akut bobrek hasari gelismeyen hastalarin
mortalite orani grup II’de 22/40 (55%) grup I'e 19/61 (31.2%) gore daha yuksekti (p<0.05).
Sonug: aryant B.1.1.7 enfeksiyonu olan hastalarda akut bobrek hasari gelisiminin diger grup has-
talara gore daha az oldugu saptanmistir. Varyant B.1.1.7 enfeksiyonundaki mortalite artisinin
akut bobrek hasari gelisiminden bagimsiz olarak gergeklestigini disiindirmektedir.

Anahtar kelimeler: COVID-19, Varyant B.1.1.7, Akut bébrek hasari, Mortalite
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Introduction

COVID-19 disease remains a significant health problem. The
clinical course of this disease may range in a broad spect-
rum from asymptomatic infection to multiple organ failure
and death (1-3). Since there is a high rate of lung involve-
ment in COVID-19 disease, patients developing acute hy-
poxic respiratory failure (AHRF) and acute respiratory dist-
ress syndrome (ARDS) have been the subject of most scien-
tific studies (1,2,4). In Covid-19 disease, apart from the
lungs kidney, heart, central nervous system and gastroin-
testinal system are also affected (1- 5).

The pathophysiology of acute kidney injury (AKl) due to
COVID-19 disease has not been fully understood. Therewit-
hal causes such as nephrotoxic drugs, renal hypoperfusion,
viral cytopathic activity, cytokine storm, and microvascular
thrombosis are emphasized (5).

AKl is considered the second most common cause of death
in critically ill patients after ARDS (4,6). Although there are
studies on the AKI development due to SARS-CoV-2, no
study has been found in the literature on the AKI develop-
ment in variant B.1.1.7 infection. This study aimed to com-
pare the AKI development and mortality rates in patients
with SARS-CoV-2 variant B.1.1.7 positive and negative.

Materials and Methods

This study was performed as a single-center, cross-sectio-
nal and retrospective study in the privatized intensive care
unit of Samsun Training and Research Hospital for Covid-19
treatment between February 1, 2021, and March 31, 2021.
The study was conducted following the approval of the Mi-
nistry of Health Scientific Committee (Local Ethics Commit-
tee dated 01.05.2021 and numbered Non-Interventional
Clinical Research/2021/9/3).

Study population and procedure

Data were obtained from four separate privatized intensive
care units for COVID-19 patient follow-up. Patients with
chronic kidney failure, a history of renal transplantation, a
creatinine value above 4 mg/dl at admission to the inten-
sive care unit, less than 48 hours of hospitalization in the
intensive care unit, patients who used radio contrast agent
and patients younger than 18 years of age were excluded
from the study.

Variant B.1.1.7 negative (group I, n: 92) and 57 variant
B.1.1.7 positive (group Il) SARS-CoV-2 patients with positive
polymerase chain reaction test and hospitalized in inten-
sive care unit were included in the study. In addition to the
demographic data of each patient, comorbidities, the num-
ber of intensive care unit hospitalization days, the need for
an invasive mechanical ventilator (IMV) support, number of
days spent on a mechanical ventilator, daily creatinine va-
lues, and treatment outcome (exitus or transfer to service)
were recorded.
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Besides, whether AKI developed during the hospitalization,
its level, and on which day it developed were recorded in
the case of AKI development.

Diagnosis of coronavirus disease 2019

Bio-Speedy, SARS COV-2 Double Gene RT-qPCR kit was used
to diagnose COVID-19. This kit was studied with the BioRad
CFX96 RT-PCR device. "Bio-Speedy® SARS-CoV-2 +
V0C202012/01 RT-gPCR/TURKEY" kit was used for COVID-
19 variant detection.

Definitions

The AKI diagnosis was made by the Kidney Disease Impro-
ving Global Organization (KDIGO) criteria (7). According to
these criteria; 1.5-1.9 times increase in serum creatinine le-
vel compared to basal value or 0.3 mg/dl increase in creati-
nine value was considered as stage 1, 2-2.9 times as stage
2, and at least 3-fold increase or serum creatinine level > 4
mg/dl or the need for renal replacement therapy was con-
sidered as stage 3 (7).

Statistical analysis

The data collected in the study were analyzed using the sta-
tistical software package SPSS 24 (Statistical Package for
the Social Sciences — IBM®). Descriptive statistics of inde-
pendent variables depending on distribution were presen-
ted as numbers and percentages for categorical variables,
mean, standard deviation, and median for numerical vari-
ables. The conformity to the normal distribution of conti-
nuous variables was evaluated with the Kolmogorov-Smir-
now test and continuous variables with the Shapiro-Wilk
test.

In comparing numerical variables between groups, the
Mann-Whitney U test was used for two independent gro-
ups and the One Way Anova test or Kruskal- Wallis Method
for more than two groups. While distribution correlation
between categorical variables was examined by Chi-Square
test, t-Test for Two Independent Group was used to com-
pare the numerical data. Also, ROC Analysis was applied to
determine the cut-off points for numerical variables. Re-
sults were evaluated by accepting the p<0.05 value as sig-
nificant at a 95% confidence interval.

Results

Fifty of the ninety-two patients (50/92) (54.4%) in group |
and 33/57 (57.9%) of the patients in group Il were male,
and there was no significant difference between the groups
in terms of gender (p >0.05) (Table 1). Drug therapy and
fluid replacement were similar for all patients. The mean
age of the patients in both groups was similar (68.40 +
14.37 years, 66.89 + 13.60 years). The mean age of male
patients (65.26 + 14.15 years, 66.15 + 13.48 years) and fe-
male patients (72.14 + 13.88 years, 67.83 * 14.18 years) in
both groups were similar (p >0.05) (Table 1).
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Table 1. Data on Gender and Age Averages of the Groups in the Study

Group | (n:92) Group Il (n:57) t-test P value
n %  MeantStd Min- n %  MeantStd Min-
max max
Female 42 456 72.14+13.88 45-91 24 42.1 67.83+14.18 39-96
hee Male 50 54.4 65.26+14.15 3292 33 57.9 66.15+13.48 22-85 1,301 0,061
(years) Total 92 100 68.40+14.37 32-92 57 100 66.89+13.6 22-96

The comorbid disease was present in group | patients
with 70/92 (76.1%) and 48/57 (84.2%) of group |l pati-
ents. The most common comorbidities in group | patients
was 34/92 (37%) hypertension and 24/92 (26.1%) diabe

tes mellitus, while 22/57 (38.6%) diabetes mellitus and
16/52 (28.1%) hypertension in group |l patients. There
was no statistically significant difference in the presence
of comorbid disease in both groups (p>0.05) (Table 2).

Table 2. Data on Comorbid Diseases of the Groups in the Study

Group | (n:92) Group Il (n:57) t-test P value
n % n %

Comorbid disease  Present 70 76.1 48 84.2 1,701 0.095
Absent 22 23.9 9 15.8

DM” Present 24 26.1 22 38.6 1,104 0.834
Absent 68 73.9 35 61.4

Hypertension Present 34 37.0 16 28.1 -0,745 0.460
Absent 58 63.0 41 71.9

COPD" Present 7 7.6 7 12.3 1,170 0.866
Absent 86 92.4 50 87.7

CAD" Present 21 22.8 7 12.3 0,565 0.574
Absent 71 77.2 50 87.7

Liver Cirrhosis Present 2 2.2 1 1.8 0,270 0.788
Absent 90 97.8 56 98.2

CANCER Present 5 5.4 5 8.8 0,634 0.529
Absent 87 94.6 52 91.2

Ischemic CVD* Present 6 6.5 4 7.0 0,481 0.632
Absent 86 93.5 53 93

Alzheimer's Present 7 7.6 9 15.8 0,846 0.401
Absent 85 92.4 48 84.2

“CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; CVD, Cerebrovascular disease; DM, diabetes mellitus

When the groups included in the study were compared in
the development of AKI and duration of AKI develop-
ment, it was found that 31/92 (33.7%) of group | patients
and 17/57 (29.8%) of group Il patients developed AKI
(p=0.04). While there was no significant difference in AKI
levels for stage 1 [13/92 (14.1%) and 9/57 (12%) (p>0.05)
], a significant difference was determined for stage 2
[11/92 (12%), 6/57 (respectively) 10.5%) (p=0.03)] and
stage 3 [7/92 (7.6%), 2/57 (3.5%) (p=0.01) ) (Table 3). Du-
rations of AKI development were similar in both groups
[4.61% 2.59 days, 4.41 + 2.58 days, respectively, (p>0.05)].
Hemodialysis need of patients in both groups was similar
7,6% (7/92) and 3,5% (2/57) (p>0,05).

While invasive mechanical ventilation (IMV) support was
46/92 (50%) in group | patients during intensive care unit

hospitalization, it was 38/57 (66.7%) (p<0.05) in group I
patients. In addition, the duration of IMV was 11.39%
11.35 (1-56) days in group |, while 9.44 + 6.15 (1-29) days
in group Il (p>0.05). Furthermore, the number of hospita-
lization days in the intensive care unit was similar in both
groups [13.80 + 11.0 (4-57) days, 12.93 £ 7.70 (4-32) days,
respectively (p>0.05)].

When considering all patients included in the study, the
mortality rates were 48.9% (45/92) in Group | and 63.2%
(36/51) in Group Il (p=0.348) (Table 3). In patients deve-
loping AKI, the mortality rate was similar in both groups
[83.9% (26/31), 82.4% (14/17) (p>0.05), respectively]),
but the mortality rate in patients not developing AKI was
31.2% (19/61) in group | while 55% (22/40) in group I
(p<0.05).
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Table 3. Mortality and Acute Kidney Injury Development Status of the Groups in the Study

Group | (n:92) Group Il (n:57) P value
n % n %
Present 45 48.9 36 63.2 0.348
Mortality Absent 47 51.1 21 36.8
Present 31 33.7 17 29.8 0.043*
AKI Absent 61 66.3 40 70.2
Present 13 14.1 9 15.8 0.418
S1 Absent 79 85.9 48 84.2
Present 11 12 6 10.5 0.031*
S2 Absent 81 88 51 89.5
Present 7 7.6 2 3.5 0.014*
S3 Absent 85 92.4 55 96.5

AKI: Acute Kidney Injury, S1: stage 1, S2: stage 2, S3: stage 3

Discussion

This study determined that AKI development in critically
ill patients with variant B.1.1.7 infection followed in the
intensive care unit was less than in other patients. In ad-
dition, it was determined that the need for IMV in variant
B.1.1.7 patients and the mortality rates in variant B.1.1.7
patients not developing AKI were both higher. This sug-
gested that the increase in mortality due to the longer du-
ration of variant B.1.1.7 infection in the respiratory tract
occurred independently of the AKI development.

In December 2019, a viral origin diffuse respiratory dise-
ase outbreak occurred in Wuhan, China (8). After the ca-
usative agent of this disease was identified as SARS-CoV-
2, the World Health Organization (WHQO) named this dise-
ase as 'Coronavirus Disease 2019 (COVID-19) (2,9). While
the whole world is struggling with this disease, it has also
had to struggle with newly emerged mutant infections.
Variant B.1.1.7 infection of SARS-CoV-2 was first identi-
fied in England in December 2020 and spread worldwide
(10).

It has been determined that the first step in SARS-CoV-2
infection is the entry of the virus into the cell by binding
the host cell receptor. At the same time, it has also been
determined that this virus has a spike protein binding to
the angiotensin-converting enzyme 2 (ACE2) receptor lo-
cated on the cell membrane. In publications, it has been
indicated that lung type Il alveolar epithelial cells, renal
tubular epithelial cells, intestinal epithelial cells, and myo-
cardial cells rich in ACE2 receptors are target cells of the
virus (11-13).

The pathophysiology of AKI formation in SARS-CoV-2 in-
fection has not been clarified (5). The viral cytopathic ef-
fect, cytokine storm, some nephrotoxic drugs, renal
micro-thrombosis, hypoperfusion due to ischemia, and
some comorbidities (diabetes mellitus, hypertension) are
assumed in the etiology (3,5,14). Although it has been re-
ported that COVID-19 infection did not result in AKl in the
first published studies in the literature (2,15,16), varying
ratios of AKI development have been reported in sub-
sequent studies. In a meta-analysis, it has been reported

that the AKI incidence was approximately 15% in COVID-
19 patients during their hospital stay and 50% in critically
ill patients (3). In a study by Gabarre et al., it has been
reported that AKI developed in 42 (42.9%) of 99 critically
ill patients (5).In our study, similar to the studies in the
literature, the AKI development ratios in SARS-CoV-2 in-
fection with and without variant B.1.1.7 were found to be
33.7% and 29.8%, respectively.

There are a limited number of studies in the literature on
the development time of AKI. Li et al. (6) reported the de-
velopment time of AKI as seven days after admission to
the hospital and in another study 9 days after the onset
of the disease (17). In our study, the development times
of AKI were 4.61+2.59 and 4.41+2.58 days, respectively.
Since our study population consisted of intensive care pa-
tients, some part from emergency service applications,
and some part from patients developing the need for in-
tensive care during their follow-up, the development
time of AKI may be expected to be short compared to ot-
her studies.

Although the AKI development (5,18), an indicator of
poor prognosis and a reason for increased mortality in
COVID-19 patients, was significantly higher in patients
without variant B.1.1.7 in our study, the mortality rates
did not significantly differ between the two groups. Many
studies have investigated the AKI development in inten-
sive care patients with COVID-19 infection, but as far as
we know, no study is investigating the AKI development
and its affecting factors in SARS-CoV-2 patients with and
without B.1.1.7 variant infection. We think that this study
will contribute to a better understanding of SARS-CoV-2
infection.

In our study, the AKI development (especially stage 2 and
3) was lower in variant B.1.1.7 infection than SARS-CoV-2
infection. This may be due to a longer stay of variant
B.1.1.7 infection in the respiratory tract.

A meta-analysis reported that the mortality risk in mutant
infections was significantly higher than in regular SARS-
CoV-2 infections (19). Studies have reported that the rea-
son for this increase in mortality in mutant infections is
the high viral load and longer stay in the respiratory tract
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(20-21). Another study conducted in London reported
that more severe hypoxia was observed in patients with
B.1.1.7 variant, and this status has increased mortality to-
gether with increased virulence (22). In our study, the hig-
her need for IMV in patients with variant B.1.1.7 supports
the fact that this variant stays in the respiratory tract lon-
ger. In addition, in our study, the duration of IMV was si-
milar in both groups, and there was no difference
between the two groups in terms of mortality rate. This
situation may be due to extensive organ involvement of
SARS-CoV-2 infection such as kidneys, heart, central ner-
vous system, and gastrointestinal system other than
lungs, causing multiorgan failure.

Limitations

There are some limitations to our study. First, our study
was conducted in a limited time and with a limited num-
ber of patients. The reason for this was that while the
B.1.1.7 mutation, which started to be seen in our country
at the beginning of February, was routinely studied in sus-
pected PCR samples, it was not routinely studied after
March. The second limitation is that the data used in our
study were obtained from four different intensive care
units. Therefore, a complete homogeneity may not have
been achieved in the patients' treatment, fluid support
management, and ventilator strategies.

Conclusion

For the first time in the literature, our study showed that
AKI development in patients with B.1.1.7 mutation was
less than in patients without it. The higher mortality and
need for IMV in variant B.1.1.7 infection suggests that this
variant increases mortality due to respiratory causes rat-
her than AKI development. We think that close follow-up
of renal functions and successful treatment of respiratory
complications that may develop in SARS-CoV-2 infection
may reduce mortality. In addition, we believe that further
studies with a large number of cases on this subject in the
broader period will be needed.
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