[=] RESEARCH ARTICLE/KLINIKCALISMA
flora

FLORA 2022;27(4):578-586 * doi: 10.5578/flora.20229607

Emergence of SARS CoV-2 Variant B.1.1.7 in a
Pandemic Hospital

Bir Pandemi Hastanesinde SARS CoV-2 B.1.1.7'nin Ortaya Cikisi
Melek BILGIN'(iD), Mehmet Hakan TASKIN'(iD), Emre OZGENZ(iD), Demet YAVUZ3

! Department of Microbiology, Samsun University Samsun Training and Research Hospital, Samsun, Turkiye
2 presidency of Emergency and Treatment Services, Samsun Provincial Health Directorate, Samsun, Turkiye
3 Clinic of Internal Diseases, Samsun University Samsun Training and Research Hospital, Samsun, Turkiye

Cite this article as: Bilgin M, Taskin MH, Ozgen E, Yavuz D. Emergence of SARS CoV-2 variant B.1.1.7 in a pandemic hospital. FLORA 2022;27(4):578-
86.

ABSTRACT

Introduction: A clinically significant variant of SARS-CoV-2 was identified in the UK in December 2020 and was designated
VOC-202012/01 (lineage B.1.1.7) on 14 December 2020. Our study aimed to evaluate the lineage B.1.1.7 prevalence over time and
demographic, hematological, coagulation, inflammation characteristics in hospitalized patients with B.1.1.7 during February-March
2021.

Materials and Methods: Between 5 February and 20 March 2021, 182 inpatients with B.1.1.7 were included in this study. Bio-Speedy,
SARS-CoV-2 Double Gene RT-GPCR (Bioeksen, Istanbul, Tiirkiye) kit was used to diagnose COVID-19. Cycle threshold< 27 samples were
taken into mutation study with Bio-Speedy SARS-CoV-2 Variant Plus kit.

Results: Of the 5187 SARS-CoV-2 positive cases, 2288 (69.65%) were evaluated as variant B.1.1.7 positive. Throughout the study,
the case number’s daily increase rate was 8.78% in SARS CoV-2, 13.16% in B.1.1.7; the case number’s doubling time was calculated
as 7.9 days in SARS CoV-2 and 5.27 days in B.1.1.7. In ICU patients, hemoglobin (p< 0.001), platelet (p= 0.034) and lymphocyte
(p< 0.001) levels were lower but neutrophil (p= 0.025), monocyte/lymphocyte ratio (MLR) (p= 0.002), neutrophil/lymphocyte (NLR)
(p< 0.007) ratio and D-dimer (p= 0.008) levels were dedected higher than non-ICU patients.

Conclusion: Our study demonstrated that the infectiousness of B.1.1.7 was higher than previous variants and became the dominant
SARS-CoV-2 in six weeks in our region. Therefore, urgent and decisive measures should be taken to minimize morbidity and mortality
associated with COVID-19. In addition, our findings indicate that first hematologic markers of the patients can be an important bio-
marker for the prognosis of COVID-19 disease.
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Bir Pandemi Hastanesinde SARS CoV-2 B.1.1.7'nin Ortaya Cikisi

Melek BILGIN!, Mehmet Hakan TASKIN', Emre OZGENZ, Demet YAVUZ3

1SBU Samsun Egitim ve Arastirma Hastanesi, Tibbi Mikrobiyoloji Anabilim Dali, Samsun, Ttrkiye
2 samsun il Saglik Mdarlagt, Acil ve Tedavi Hizmetler Baskanhdi, Samsun, Turkiye
3 SBU Samsun Egitim ve Arastirma Hastanesi, ic Hastaliklari Anabilim Dali, Samsun, Tcrkiye

Giris: Aralik 2020de Birlesik Krallik'ta klinik olarak anlamli bir SARS-CoV-2 varyanti tanimlandi ve 14 Aralik 2020°de VOC-202012/01
(soy B.1.1.7) olarak adlandirildi. Calismamiz; varyant B.1.1.7’nin zaman icindeki prevalansini ve Subat-Mart 2021 déneminde hasta-
nede yatan hastalarin demografik, hematolojik, pihtilasma, inflamasyon parametrelerini degerlendirmeyi amacladi.

Materyal ve Metod: 5 Subat-20 Mart 2021 tarihleri arasinda B.1.1.7 tanisi ile hastanede yatan 182 hasta ¢alismaya dahil edildi.
COVID-19 teshisi icin Bio-Speedy, SARS-CoV-2 Double Gene RT-qPCR (Bioeksen, istanbul, Tiirkiye) kiti kullanildi. Cycle tershold (Ct)< 27
olan numuneler Bio-Speedy SARS-CoV-2 Variant Plus kiti ile mutasyon ¢alismasina alindi.

Bulgular: Bes bin ytiz seksen yedi SARS-CoV-2 pozitif vakanin 2288'i (%69.65) varyant B.1.1.7 pozitif olarak saptandi. Calisma boyun-
ca vaka sayisinin giinliik artis orani SARS CoV-2'de %8.78, B.1.1.7'de %13.16; vaka sayisinin iki katina ¢ikma siiresi SARS CoV-2'de
7.9 giin, B.1.1.7de 5.27 giin olarak hesaplanmistir. Yogun bakim hastalarinda; hastaneye yatis sirasinda hemoglobin (p< 0.001),
trombosit (p= 0.034) ve lenfosit (p< 0.001) dtizeyleri serviste yatan hastalara gore anlamli derecede daha diisiik; nétrofil (p= 0.025),
monosit/lenfosit orani (MLR) (p= 0.002), nétrofil/lenfosit orani (NLR) (p< 0.001) ve D-dimer (p= 0.008) diizeyleri ise daha yiiksek
saptand.

Sonug: Calismamiz, B.1.1.7'nin bulasicihiginin dnceki varyantlardan daha ytiksek oldugunu ve alti hafta icinde bélgemizde baskin SARS-
CoV-2 haline geldigini géstermistir; bu nedenle, B.1.1.7 ile iliskili morbidite ve mortaliteyi en aza indirmek icin acil ve kararl énlemler
alinmalidir. Ayrica bulgularimiz, hastalarin ilk hematolojik belirteglerinin COVID-19 hastaliginin prognozu igin énemli bir biyobelirte¢
olabilecegini gostermektedir.

Anahtar Kelimeler: SARS-CoV-2; Varyant B.1.1.7; Biiyiime hizi; NLR

INTRODUCTION

As the COVID-19 outbreak continues, new
clinically important variants of SARS-CoV-2 will
emerge. A clinically significant variant of SARS-
CoV-2 was identified in the UK in December
2020 and named as SARS-CoV-2 variant VOC
202012/01 or 201/501Y.V1 on 18 December
2020113]. Later in South Africa, another variant
of SARS-CoV-2 (20H/501Y.V2 or B.1.351)
appeared[4’5]. Finally, on 10 January 2021,
four cases of COVID-19 associated with a new
SARS-CoV-2 variant were reported in Japan
in travelers returning from Brazil, designated as
SARS-CoV-2 variant P.110) Al three variants
identified so far are considered to pose a risk
due to increased transmission rates and chan-
ges in the current epidemiological situation and
rapidly spread around the world! 7).

As of 8 March 2021, wvariant B.1.1.7
has been detected in 113 countries, mainly
in Europe, Asia, Africa, and the USA®L On

3 February 2021, Turkish Ministry of Health
announced that the UK mutation was detec-
ted in 196 people in our country, the South
African variant in two people, and the Brazilian
variant in one person[9]. Since the last week of
February, in the risk assessment made according
to the number of weekly cases (per 100 thou-
sand people), Samsun ranked first among the
provinces with very high risk and continued to
rank first in the statement made on 3 April®.

Hematological parameters are important to
support the diagnosis of COVID-19. There are
studies that have evaluated if these markers could
be used as predictive parameters in the COVID-
19 disease. This study aimed to evaluate the
emergence of SARS-CoV-2 variant B.1.1.7 in a
pandemic hospital and the detection and increase
rates between February and March 2021 in our
region. In addition, it was aimed to examine
Hb, platelets, lymphocytes, neutrophils, neutrop-
hil/lymphocyte ratio, monocyte/lymphocyte ratio
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D-dimer and Cycle threshold values in hospita-
lized patients with B.1.1.7. and determine their
prognostic value for COVID-19.

MATERIALS and METHODS

Ethics approval for the study was obtained
from the Ethics Committee of Samsun Training
and Research Hospital (Date: 24.03.2021, appro-
val number: GOKA/2021/6/13). Furthermore,
the study was approved by the Turkish Ministry
of Health, General Directorate of Health Services,
Scientific Study Platform (Date: 19.03.2021 and
Decision No: Melek Bilgin-2021-03-19T14-17-19).

This study was conducted at the Microbiology-
PCR laboratory due to COVID-19, and the
patients were evaluated retrospectively. A total of
182 patients, positive for SARS-CoV-2 Variant
B.1.1.7, aged 1-90 years, followed up in the
ward and intensive care units of Samsun Training
and Research Hospital between 1 February 2021
and 20 March 2021, were included in the study.

Bio-Speedy, = SARS-CoV-2 Double Gene
RT-gPCR (Bioeksen, Istanbul, Tiirkive) kit was
used to diagnose COVID-19 and studied with
the BioRad CFX96 RT-PCR device. A diag-
nosis of COVID-19 was made with the SARS
CoV-2 nucleoprotein and the oligo primers of
the ORFlab conserved gene region. RNase P
human mRNA gene region was used as an
internal control. Cyclethreshold (Ct)< 38 sigmo-
idal values were considered positive for SARS-
CoV-2 by the manufacturer’s recommendations.
As stated in the studies of Washington NL et
a9 when N gene detecting Kkits were used,
samples with Ct> 27 could not produce strong
amplification, so positive samples with Ct< 27
were included in the mutation study with the
Bio-Speedy SARS-CoV-2 Variant Plus (Bioeksen,
[stanbul, Tiirkive) kit to detect SARS-CoV-2
variant B.1.1.7. Orflab and N gene region for
SARS-CoV-2, variant-specific regions for B.1.1.7,
B.1.351, P.1, B.1.525, and B.1.526 were tar-
geted with this kit in a single multiplex reaction.
The human RNase-P site targeting exome-exome
splicing in mRNA was included in the multiplex
reaction to control RNA stability, extraction, and
amplification inhibition. Samples with a Ct> 27
were considered SARS-CoV-2 positive. Only one

positive result of each patient was included in
the study, and positive results in retests of the
same patient were excluded from the study.

Statistical Analysis

Epi Info 7 program was used to calculate
the sample size (population size= 147.560,
expected frequency= 18.53%, standard error=0.01,
confidence level= 99.99%) and Microsoft Excel
2010 program for graph drawing and calculations.
Statistical analysis was performed using SPSS
Statistics for Windows, wversion 22.0 (IBM,
USA). P-value< 0.05 was considered statistically
significant. Categorical variables were expressed as
frequency and percentage and compared using the
Chi-square test while continuous variables were
expressed as mean = standard deviation.

RESULTS

Between 5 February and 20 March, 147.560
COVID-19 PCR tests were performed in Samsun
province, and 27.348 (18.53%) of these tests
were positive. The sample size was found to be
19.793 according to these data (standart error=
0.01, confidence level= 99.99%). On the exact
dates, 21.434 nasopharyngeal swabs were studied
in our laboratory, and 5187 (24.20%) of these
samples were detected as SARS-CoV-2 positive
by the SARS-CoV-2 (2019-nCoV) RT-qPCR test.
Three thousand two hundred eighty-five (63.33%)
samples with Ct< 27 in PCR were included in
the mutation study, and 2288 (69.65%) of them
were found as variant B.1.1.7 positive.

Weekly evaluation of the total 5187 PCR
positive and 2288 B.1.1.7 positive cases during
the study period is demonstrated in Figure 1.
While 23.23% of the total PCR positive cases
were B.1.1.7 positive in the first week, this
rate increased to 53.86% in the last week.
Logistic curve of the SARS CoV-2 and vari-
ant B 1.1.7 case numbers done by evalua-
ting each day and the six days before and
taking the average of seven days is shown in
Figure 2. On the first day of the study, 61
(89.71%) of 68 PCR (+) cases were found to
be SARS CoV-2 and seven (10.29%) as variant
B.1.1.7. On the last day, 2899 (55.89%) of
5187 PCR (+) cases were dedected as SARS
CoV-2 and 2288 (44.11%) as variant B.1.1.7.
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Figure 2. SARS-CoV-2 and variant B 1.1.7 growth curve.

Daily growth rate and doubling time of the
case number were calculated by using logistic
curve. Daily growth rate of the case number
in SARS CoV-2 was 8.78% and 13.16% in
variant B.1.1.7 and doubling time was calculated
as 7.90 days in SARS CoV-2 and 5.27 days
in B.1.1.7.

Of the 2288 cases identified as B.1.1.7 in
the study, 1148 were females, and 1140 were
males. The distribution of B.1.1.7 cases by
sex is given in Table 1. Out of 2288 B.1.1.7
positive patients, 182 (7.95%) were hospitalized.
Of the 182 hospitalized patients, 101 (55.49%)

were females, 81 (44.51%) were males, with a
mean age of 54.46 (0-94) years. There was no
difference in terms of sex in hospitalized patients
(p> 0.05). Sixteen of 182 hospitalized patients
died, (12 were males and four were females).
Mortality rate was statistically significant in males
compared to females (p= 0.001).

The distribution of B.1.1.7 cases according
to age groups in men and women is shown
in Table 2. The highest case number for both
men and women was observed in the 25-49 age
group. The lowest case number in women was
found in the group under two vyears old and
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Table 1. Distribution of Variant B.1.1.7 cases by sex

B1.1.7 Female Male Total

Case (%) 1148 (50.17) 1140 (49.83) 2288

Mean age 39.70 £ 18.84 38.00 + 18.64 38.85+18.75

p> 0.05

Inpatient (%) 101 (55.49) 81 (44.51) 182

Mean age 54.03 £ 20.83 56.35 £ 18.56 55.06 +£ 19.83

p> 0.05

Ex (%) 4 (25.00) 12 (75.00) 16

Mean age 58.75 + 37.81 70.75 +12.57 67.75 £ 20.75
p=0.001
Tablo 2. Number of B.1.1.7 cases by age groups

<2 2-4 05-14 15-24 25-49 50-64 65-79 80

Case

Female 12 16 68 178 525 236 88 26
Male 19 23 88 162 524 232 79 14
Total 31 40 156 340 1048 468 167 40
Inpatient

Female 1 1 1 6 29 34 14 15
(%) (8.10) (6.23) (1.47) (3.37) (5.53) (14.42) (15.97) (57.85)
Male 2 1 0 1 22 23 25 7
(%) (10.80) (4.26) (0.00) (0.62) (4.20) (9.91) (31.64) (51.54)
Total 3 2 1 7 51 57 39 22
(%) 9.72) (5.06) (0.64) (2.06) (4.86) (12.18) (23.40) (55.68)
Ex

Female 0 0 1 0 0 1 0 2
(%) (0.00) (0.00) (1.47) (0.00) (0.00) (0.42) (0.00) (7.717)
Male 0 0 0 0 1 2 5 4
(%) (0.00) (0.00) (0.00) (0.00) (0.19) (0.86) (6.33) (29.45)
Total 0 0 1 0 1 3 5 6
(%) (0.00) (0.00) (0.64) (0.00) (0.10) (0.64) (3.00) (15.19)

over 80 years old in men. The highest inpatient
rate and death rate were detected in the group
aged 80 and over. However, the case number
under the age of 18 was 341 (15%), and seven
(2%) of them were hospitalized. The only death
case seen in the 5-14 age group was a six-
year-old girl with cerebral palsy.

Of 182 patients, 48 (26.3%) were treated in
the intensive care unit (ICU) and 134 (73.7%)
were treated in the wards. Hematological, coagu-

lation, inflammation parameters and Ct values in
the PCR mutation study at the hospitalization of
these patients are given in Table 3. According
to these results, in ICU patients, hemoglobin
(p< 0.001), platelet (p= 0.034) and lymphocyte
(p< 0.001) levels were lower and neutrophil
(p= 0.025), MLR (p= 0.002), NLR (p< 0.001)
ratio and D-dimer (p= 0.008) levels were found
to be higher than non-ICU patients. There was
no significant difference between the Ct values
of ICU and non-ICU patients.
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Table 3. Hematological, coagulation, inflammation and PCR Ct values of ICU and non-ICU patients

Parameter Ward median (25%-75%)  ICU median (25%-75%) p
Hematological parameters

WBC (*10°/L) 8.05 (5.42-11.93) 9.30 (6.20-14.15) 0.241
Hemoglobin (g/dL) 12.40 (11.30-13.88) 10.10 (9.38-11.93) <0.001
Platelet(*109/L) 226.00 (165.50-303.75) 173.50 (130.00-241.75) 0.034
Lymphocyte (*10%/L) 1.05 (0.60-1.60) 0.55 (0.30-0.80) <0.001
Monocyte(*10%/L) 0.50 (0.30-0.70) 0.50 (0.30-0.70) 0.793
Neutrophil (*10%/L) 6.15 (3.85-9.73) 8.50 (5.78-13.18) 0.025
MLR 0.44 (0.29-0.66) 0.86 (0.46-1.47) 0.002
NLR 5.46 (2.96-11.76) 15.27 (9.42-36.51) <0.001
Coagulation parameters

PT (sn) 11.80 (11.13-12.30) 11.80 (11.35-12.58) 0.659
APTT (sn) 26.75 (23.85-29.40) 25.05 (22.30-29.60) 0.471
INR 1.02 (0.97-1.06) 1.03 (0.99-1.10) 0.234
D-DIMER (ug/mL) 0,84 (0.51-1.60) 1.99 (0.63-2.97) 0.008
Inflammation parameters

Ferritin (ng/mL) 409.00 (150.50-826.50) 560.00 (361.25-1062.70) 0.077
CRP (mg/L) 46.21 (18.48-89.88) 115.00 (54.82- 136.00) 0.004
Ct

Ct 17.65 (15.80-21.00) 18.55 (16.45-21.70) 0.488

NLR: Neutrophil/lymphocyte ratio, MLR: Monocyte/lymphocyte ratio, Ct: Cycle threshold.

DISCUSSION

B.1.1.7 variant has been recognized as the
dominant SARS-CoV-2 strain a few months after
its detection in the UKIL1Z. vOC 202012/01
has been found 56% more contagious than
previously defined SARS-CoV-2 variants in Davies
et al’s study and 36% more in Danish modeling
studies!3). Washington, NL et al. have reported
that the increase rate of B.1.1.7 raised at least
35-45%, and the doubling time was 9.8 days
in the USA, 12.2 days in California, and 9.1
days in Floridal1%. Similar to these reports, the
B.1.1.7 variant became dominant in many regions,
according to the Ministry of Health data in the
last week of March in Tiirkiyel.

From Germany, van Loon W et al. reported
that while the first B.1.1.7 case in Germany was
recorded in late December 2020, at their testing
site, B.1.1.7 was observed three weeks later and
replaced wild-type virus as the dominant strain
within just five weeks. In addition, the proportion
of B.1.1.7 increased from 2% to >90% in two

months!?*13 In our study, the daily increase rate
of the case number in SARS CoV-2 between
5 February and 20 March was 8.78%, while
13.16% in variant B.1.1.7%; the doubling time
was 7.90 days in SARS CoV-2 and 5.27 days
in B.1.1.7. Despite the short study interval, we
determined that B.1.1.7 was more contagious,
increased faster than SARS-CoV-2, and became
the dominant strain within just six weeks in our
region.

In the study conducted by Giinal et al. in
XXX Training and Research Hospital in March-
May 2020, mean age of COVID-19 positive
patients was 54.42 years, and hospitalization rate
in the intensive care unit was 15%!1°. In our
study, mean age of 182 B.1.1.7 positive patients
was similar, 54.46 years, whereas admission rate
to the intensive care unit was higher (26.3%).
There was no statistical difference between the
patients followed up in the intensive care unit
and hospitalized in the ward in terms of mean
age and sex (p> 0.05). However, the mortality
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rate in males was statistically significant compa-
red to females (p= 0.001) in deceased patients
(p= 0.001). First studies have reported that the
more contagious nature of B.1.1.7 than other
SARS-CoV-2 variants might cause more cases and
hospitalizations and an approximately 30% higher
death rate; however, they have also stated that
more studies are needed on this subject!!?19),
However, in the studies of Grint et al., similar
to our data, the risk of death in male cases has
been found higher than in females; and the risk
increases even more in the presence of age and
comorbidity[lg].

In our study, according to the distribution of
B.1.1.7 cases by age groups, the highest case
number was found in the 25-49 (45.76%) age
group. However, the number of cases aged under
18 years was 341 (15%), and the hospitalization
rate was 2%. In a meta-analysis conducted by
Brookman S et al., the clinical features of 20
pediatric patients infected with SARS-CoV-2 and
60 infected with B.1.1.7 have been compared,
and although the number of cases infected with
B.1.1.7 has been detected high, no significant
change in the clinical course has been repor-
ted!20], Similarly, in our study, the group aged
18 years and under constituted 15% of B.1.1.7
positive cases, but their hospitalization rate was
low. We considered that the increase in pediatric
cases might be due to the very high incidence of
B.1.1.7 in our region. The only mortality determi-
ned in the 5-14 age group was a six-year-old girl
with cerebral palsy (CP). This case showed that
COVID-19 infection in a child or adult with CP,
as stated in the literature, might lead to severe
respiratory symptoms, and caution is required[21].
More studies are needed regarding the clinic of
variant B.1.1.7 in children and adolescents.

Laboratory medicine has a very important
role in the diagnosis and management of variable
diseases, and therefore, there are studies inves-
tigating the diagnostic values of hematological
markers and their correlation with disease severity
in COVID-19 patients!22-25) Peng J. et al. have
reported that the diagnostic value of MLR is very
high in COVID-19 patients and have presented
a significant decrease in lymphocyte and platelet
counts in COVID-19 patients who developed
ARDS compared to those who did not develop

ARDS; and they have reported significant inc-
reases in NLR, MLR, and CRP wvalues in the
ARDS group[%]. Numerous studies have highligh-
ted the importance of NLR in the diagnosis and
prognosis of virus infection. For example, Qin et
al. have shown that NLR is increased in severe
COVID-19 cases, and it will be useful as an early
indicator of exacerbation of the diseasel2”). In the
study conducted by Asan et al., higher NLR (p<
0.001) and MLR levels have been detected in
ICU patientslzs].

Viral infection causes dynamic changes
in peripheral blood leukocyte counts and
subgroups. Leukocytosis, high leukocyte counts
(9.5 x 107/L), has been associated with the
disease course of COVID-19 and the increase
may be an indicator of inflammation in severe
and critical patients(2?). According to a meta-analy-
sis, it has been shown that COVID-19 patients
in the severe group tended to have higher leu-
kocyte counts compared to the mild group[SO].
A meta-analysis  including 5872 COVID-19
patients has also found higher D-dimer concent-
rations associated with severity and mortality in
these patients[?’l]. In our study, in ICU patients,
hemoglobin (p< 0.001), platelet (p= 0.034) and
lymphocyte (p< 0.001) levels were lower, and
neutrophil (p= 0.025), MLR (p= 0.002), NLR
(p< 0.001) ratio and D-dimer (p= 0.008) levels
were found to be higher than non-ICU patients
at hospital admission. According to these results,
it was shown that first hematologic markers of
the patients could be an important biomarker in
the prognosis of the disease.

The results of SARS-CoV-2 RT-PCR diagnostic
tests are interpreted based on cycle threshold an
indicator of viral load. The utility of Ct values
in patient management is still unclear, and the
researchers are interested in the correlation of
SARS-CoV-2 Ct values with clinical biomarkers
and disease severity. Therefore, we also asses-
sed whether there was a difference in Ct valu-
es between ICU and non-ICU patients infected
with B.1.1.7. Lower Ct values have been seen
in other studies on population and inpatient
levelst®2:33 In a similar study, Bakir A et al
have found that mean Ct values in outpatients
and inpatients were not statistically significant[34].
In our study, we observed no difference in Ct
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values between ICU patients and non-ICU patients
(median 18.55 vs. 17.65).

CONCLUSION

Although the data was collected from only one
hospital, the study was statistically representative
of Samsun province according to sample size
calculation. Our study demonstrated that the
transmissibility of B.1.1.7 was higher than previous
variants and became the dominant lineage in
six weeks in our region. Therefore, urgent and
more decisive measures should be taken to fight
COVID-19 infection, and vaccination should be
accelerated as much as possible. In addition, our
findings indicate that first hematologic markers of
the patients can be an important biomarker in
the prognosis of COVID-19 disease.
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