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Prognostic impact of delta variant in COVID-19 patients requiring mechanical ventilation
in comparison with other variants: a single center retrospective analysis

Fumito Kato'2, Keigo Sekihara', Tatsuya Okamoto', Reo Iguma!',
Tomohiro Kojimahara', Tatsuki Uemura'-2, Akio Kimura'-?
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68 7% vs. 56 % (85 1~4 W vs. 28 5%, P<0.01), BMI IZ 27 vs. 30 (P=0.02), P/F Lkl 136 vs. 80 (P<0.01), A
i cOHEIL6 Hvs. 8 H (P=0.03) L BEX%ZRD Tz, AEEMETIE 90 HAEFEMD 71% vs. 37% (P<0.01)
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(HR 6.35, 95%CI 1.96-20.6), [#&38] 25 1~4 IWITHLAREE 5 IO EHIE COVID-19 BH IFEEICHEDL ST, K
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Background: Spike protein mutations are known to affect the infectivity and virulence of coronavirus disease 2019
(COVID-19). The number of severe COVID-19 cases and deaths has increased due to the Delta variant. We aimed to
evaluate the clinical characteristics and treatment outcomes of severe COVID-19 patients.

Methods: Fifty-three consecutively presenting patients requiring mechanical ventilation for respiratory failure due to
COVID-19 were seen at our institution between February 2020 and October 2021. We divided these patients into two
groups: 13 patients admitted from July to October 2021 (the Delta period) and 40 patients admitted from February 2020
to June 2021 (the non-Delta period). We retrospectively compared overall survival between these groups (median
observation period, 90 days).

Results: All patients were unvaccinated. No L452R mutations were detected during the non-Delta period, whereas 10
(77%) such mutations were detected during the Delta period. Patient characteristics (non-Delta vs. Delta) were as follows:
age, 68 vs. 56 years (P<0.01); body mass index, 27 vs. 30kg/m? (P=0.02); P/F ratio (PaO2/F10), 136 vs. 80 (P<0.01); and
days to hospitalization, 6 vs. 8 days (P=0.03). The 90-day survival rate was lower in the Delta group (71% vs. 37%,
P<0.01). Multivariate analysis showed that the Delta variant was an independent unfavorable prognostic factor (hazard
ratio 6.35, 95% confidence interval 1.96-20.6).

Conclusion: Despite a younger patient age, survival rate was significantly worse in the Delta period. This is probably
due to the infectivity and virulence of the Delta variant and delays in treatment caused by difficulty in transportation.
(JJAAM. 2022; 33: 291-8)
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18,2021 n=57

COVID-19 patients receiving ventilatory
support from February 15, 2020 to September

Exclusion of four patients

n = 3: intubation for reasons other

than respiratory failure

n=>53 n = 1: cannot be referenced
Non-Delta period Delta period
n=40 n=13
BMI > 30
n=16 n=9
(40%) (69%)
Fig. 1. Study schema.

BMI: body mass index
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Table 1. Demographic and clinical characteristics, comorbidities, and outcomes for all enrolled patients.

non-Delta period (n=40) Delta period (n=13) P value

Age (years), median (range) 68 (36-96) 56 (28-68) <0.01

265 (%) 23 (60) 2 (15) <0.01
Male (%) 30 (75) 8 (62) 0.48
BMI (kg/m?), median (range) 27 (19-37) 30 (21-52) 0.02

>30kg/m? (%) 16 (40) 9 (69) 0.10
Hypertension (%) 23 (58) 5 (38) 0.34
Type 2 diabetes (%) 19 (48) 7 (54) 0.75
Smoking history (%) 18 (45) 3(23) 0.10
Hemodialysis (%) 6 (15) 0 (0) 0.32
ECMO (%) 6 (15) 2 (15) 1.00
Vaccine (%) 0(0) 0(0) 1.00
P/F ratio, median (range) 136 (59-280) 80 (63-128) <0.01
Enter the ICU directly from the emergency department (%) 8 (20) 8 (62) 0.01
Days from onset to admission (day), median (range) 6 (0-12) 8 (4-15) 0.03
Days from onset to intubation (day), median (range) 8 (3-15) (4-31) <0.01
SOFA score at admission, median (range) 4.0 (1.0-7.0) 5.0 (3.0-13) <0.01
SOFA score at intubation, median (range) 5.5 (4.0-10) 5.0 (4.0-12) 0.78
LDH (U/L), median (range) 527 (293-1,134) 774 (233-1,180) 0.02
WBC (cells/uL), median (range) 9,235 (2,710-20,770) 9,030 (4,050-22,650) 0.64
CRP (mg/dL), median (range) 10.35 (1.10-30.72) 5.85(0.01-26.6) 0.10
d-dimer (ug/mL), median (range) 1.80 (0.5-45.4) 1.7 (0.5-29.6) 0.22

BMI: body mass index, ECMO: extracorporeal membrane oxygenation, P/F ratio: ratio of partial pressure of arterial oxygen to
fraction of inspired oxygen, ICU: intensive care unit, SOFA: sequential organ failure assessment, LDH: lactate dehydrogenase,

WBC: white blood cells, CRP: C-reactive protein

3, 85 ITIE 10 41 (77%) T L4AS2R R % BD 7=,
FEE T NN B T 68 7% vs. 56 7% (25 1~4 31 vs.
%5 5 3%, P<0.01), BMI [&HHAE T 27kg/m? vs. 30kg/m?
(P=0.02), P/F MiZHJefET 136 vs. 80 (P<0.01), #&
AASRD S ERE ICU IZAZE U 728513 20% vs. 62%
(P=0.01), FIEDSFHE F TOHBULFRMET 8 H
vs. 9 H (P<0.01), FIED & ABE £ TO HEL A sefii
T6Hvs. 8H (P=0.03), ABilfD SOFA 227 i
HILAET 4 5 vs. 5 # (P<0.01), LDH (ZfhfET
5271U/L vs. 774IU/L (P=0.02) & ZNZFNIIE R A%
Ad7- (Table 1), PEA, PHERE (FILE, FERIR),
BUEERE, ABEREDZENT DA MK, s ECMO Off
H, FifERD SOFA A 27, [IMEKEL, CRP, D-dimer
IZEREZRD o 7z, BRI LEIX 90 HT
H o7z, 30 HAEFHKIL 88% vs. 54% (P<0.01), 90 H
HEIFRIL 71% vs. 37% (P<0.01) & ERIZH 5 F2F
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Fig. 2. Overall survival in the Delta period (5th pandemic
wave) and the non-Delta period (1st to 4th pandemic wave).
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Table 2. Demographic and clinical characteristics, comorbidities, and outcomes for severely obese patients (body mass index

(BMI) >30kg/m?).

non-Delta period (n=16) Delta period (n=9) P value
Age (years), median (range) 66 (41-81) 55 (28-65) 0.03
Male (%) 12 (75) 5 (56) 0.39
BMI (kg/m?), median (range) 32 (30-37) 31 (30-52) 0.45
Hypertension (%) 13 (81) 4 (44) 0.08
Type 2 diabetes (%) 7 (44) 6 (66) 0.41
Smoking history (%) 8 (50) 2 (22) 0.22
Hemodialysis (%) 3(18) 0 (0) 0.28
ECMO (%) 1 (6) 1(11) 1.00
P/F ratio, median (range) 127 (59-229) 75 (63-118) <0.01
Enter the ICU directly from the emergency department (%) 2 (13) 5 (56) 0.42
Days from onset to admission (day), median (range) 6 (2-9) 8 (4-15) 0.03
Days from onset to intubation (day), median (range) 8 (4-12) 9 (4-31) 0.10
SOFA score at admission, median (range) 4.0 (1.0-7.0) 6.0 (4.0-13) <0.01
SOFA score at intubation, median (range) 5.5 (4.0-8) 5.0 (4.0-12) 0.27
LDH (U/L), median (range) 469 (293-1,134) 774 (426-1,180) 0.03
WBC (cells/uL), median (range) 9,235 (6,000-17,620) 8,700 (4,050-21,310) 0.66
CRP (mg/dL), median (range) 10.1 (1.10-26.9) 5.86 (0.01-19.9) 0.38
d-dimer (ug/mL), median (range) 3.9 (0.545.4) 13.2 (0.5-29.6) 0.60

BMI: body mass index, ECMO: extracorporeal membrane oxygenation, P/F ratio: ratio of partial pressure of arterial oxygen to
fraction of inspired oxygen, ICU: intensive care unit, SOFA: sequential organ failure assessment, LDH: lactate dehydrogenase,

WBC: white blood cells, CRP: C-reactive protein

P8 F 1 (13%), 25 3 JAY 11 il 5 5 (46%),
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6 i (P<0.01), LDH &+ &4E T 4691U/L vs. 774IU/L
(P=0.03) T -7z (Table2), 30 HA17FFI|X 88% vs.
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Ll U, Hazard Ratio (LAF HR) 1.01 [95%¢f3 i [X [t
(confidence interval: CI) 0.97-1.04, P=0.69], BMI &
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(95%CI 0.59-3.60, P=0.41), RATHIIZEE 1~4 P L 28
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Table 3. Results of univariate and multivariate Cox proportional hazards regression analysis for overall survival.

univariate multivariate
n=33 Hazard ratio P value Hazard ratio P value

Age (year) <65 27 ref ref
>65 26 1.01 (0.97-1.04) 0.69 1.05 (1.06-1.10) 0.06

BMI* (kg/m?) <30 28 ref ref
>30 25 1.46 (0.59-3.60) 0.41 1.77 (0.66-4.70) 0.25

period non-Delta period 40 ref ref
Delta period 13 3.52 (1.40-8.83) <0.01 6.35 (1.96-20.6) <0.01

* BMI: body mass index

100 A
non-Delta period (n=16)
w0 .
c\\‘i
>
E 60 P<0.01
<
£
2
= 40 Delta period (n=9)
2
a
3
«“ 20 !
0 |
0 30 60 90
Days from intubation (days)
100 4
L .
Lj Delta period (n=4)
S 80 A "\_‘
= \
= —
S 60 A+
=]
% non-Delta period (n=24)
T 40
>
3 P=0.8
v
20 A
0 -
T T T T
0 30 60 90
Days from intubation (days)
a Fig. 3. Overall survival in obese and non-obese patients.

— a: Obese patients (body mass index (BMI) >30kg/m?), n=25.

b b: Non-obese patients (BMI <30kg/m?), n=28.

(95%CI 1.06-1.10, P=0.06), BMI {* HR 1.77 (95%CI
0.66-4.70, P=0.25), %47 #1iE HR 6.35 (95%CI
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7= (Table 3),
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