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Abstract

Due to current advances and growing experience in the management of coronavirus
Disease 2019 (COVID-19), the outcome of COVID-19 patients with severe/critical
illness would be expected to be better in the second wave compared with the first
wave. As our hospitalization criteria changed in the second wave, we aimed to
investigate whether a favorable outcome occurred in hospitalized COVID-19
patients with only severe/critical illness. Among 642 laboratory-confirmed hospi-
talized COVID-19 patients in the first wave and 1121 in the second wave, those who
met World Health Organization (WHO) definitions for severe or critical illness on
admission or during follow-up were surveyed. Data on demographics, comorbidities,
C-reactive protein (CRP) levels on admission, and outcomes were obtained from an
electronic hospital database. Univariate analysis was performed to compare the
characteristics of patients in the first and second waves. There were 228 (35.5%)
patients with severe/critical illness in the first wave and 681 (60.7%) in the second
wave. Both groups were similar in terms of age, gender, and comorbidities, other
than chronic kidney disease. Median serum CRP levels were significantly higher in
patients in the second wave compared with those in the first wave [109 mg/L (in-
terquartile range [IQR]: 65-157) vs. 87 mg/L (IQR: 39-140); p < 0.001]. However,
intensive care unit admission and mortality rates were similar among the waves.
Even though a lower mortality rate in the second wave has been reported in
previous studies, including all hospitalized COVID-19 patients, we found similar
demographics and outcomes among hospitalized COVID-19 patients with severe/

critical illness in the first and second wave.
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1 | INTRODUCTION

Coronavirus disease 2019 (COVID-19) was first identified in Wuhan,
China, over a year ago and still remains a major health problem
worldwide. According to the WHO data, over four million people
have died due to COVID-19. Many countries including Turkey have
experienced the second wave of the pandemic.® In Turkey, the first
case of COVID-19 was announced on March 11, 2020, with the first
related death occurring on March 17. The first wave of the pandemic
reached a peak between April and May 2020, then the number of
daily cases declined gradually and stabilized during the summer.
The second wave of the pandemic occurred between October and
November 2020.%2

Istanbul is the most populated city in Turkey with a population
of nearly 15 million and is also one of the top cities of Turkey, with
the highest number of COVID-19 cases. Our hospital has been
caring for COVID-19 patients since the beginning of the pandemic
and is one of the 14 tertiary education and research hospitals on the
European side in Istanbul. We have served 113 036 outpatients and
5043 hospitalized COVID-19 patients during the first 10 months of
the pandemic. In our hospital, we have used immunsuppressive
therapy including corticosteroids and anti-interleukin agents, for
COVID-19 patients with a severe illness at the beginning of the first
wave, however; we used these treatments more often and started
them earlier in the second wave. In addition, we were more ex-
perienced in dealing with COVID-19 and its complications in the
second wave. Aside from all this, new variants of coronavirus would
cause differences in the clinical characteristics and outcomes of the
affected patients between the two waves. A previous study from
Spain included all hospitalized COVID-19 patients and reported a
lower mortality rate in the second wave compared with the first
wave.® However, this finding may be because of demographic dif-
ferences of hospitalized patients between the first and second
waves. Hospitalization of less severe cases may cause a lower
mortality rate in the second wave. For instance, we had to hospi-
talize all suspected or confirmed COVID-19 patients who were >50
years old or had any comorbidities in the first wave. However, we
hospitalized only patients with severe or critical iliness in the second
wave. Even though our hospitalization criteria changed in the sec-
ond wave, there were no differences in the definitions of disease
severity. Therefore, we aimed to compare the demographics and
outcomes of hospitalized COVID-19 patients with only severe or
critical illness between the first and second wave and find out
whether the mortality rate of COVID-19 patients with severe/cri-

tical illness also differs between the waves.

2 | METHODS
2.1 | Study design and participants

This single-center retrospective observational study was approved by
the Ethics Committee of Istanbul Gaziosmanpasa Training and

Research Hospital (ethics approval number 203/12.2020). A total of
1649 adult patients were hospitalized in the first wave (between April
1 and May 31), and a total of 1790 adult patients were hospitalized in
the second wave (between October 1 and November 30). Six hun-
dred and forty-two of these patients in the first wave and 1121 in the
second wave had a positive nasopharyngeal real-time polymerase
chain reaction result for SARS-CoV-2. A total of 909 patients [228
(35.5%) in the first wave and 681 (60.7%) in the second wave] who
met WHO definitions for severe or critical illness on admission or
during follow-up were included. Demographics, comorbidities,
C-reactive protein (CRP) levels on admission, duration of hospitali-
zation, and outcomes (intensive care unit [ICU] admission, mechanical
ventilation, and death) were obtained from hospital-based electronic
health records. All patients were followed until death in the hospital

or 30 days after discharge.

2.2 | Definitions

The severity of COVID-19 pneumonia was defined according to the
WHO criteria.” Severe illness was defined as individuals having the
following: (a) partial pressure of arterial oxygen (mmHg)/fraction of
inspired oxygen (%) <300 mmHg; (b) respiratory rate > 30 breaths/
min; or (c) oxygen saturation at rest <90% on room air. Critical illness
was defined as individuals having: (a) acute respiratory distress syn-

drome; (b) sepsis; or (c) septic shock.

2.3 | Treatment

During the COVID-19 outbreak in Turkey, all outpatients and hos-
pitalized patients with a suspicion of COVID-19 or those with con-
firmed COVID-19 received medical treatment free in public and
private hospitals.

We followed the treatment guidelines by the Turkish Ministry of
Health which have been updated several times during the pandemic.”
In the first wave, our treatment regimen for hospitalized COVID-19
patients included hydroxychloroquine (200 mg every 12h, orally,
5-10 days), azithromycin (500 mg every 24 h, orally, for 5 days), fa-
vipiravir (first day 1600 mg, and then 600 mg every 12 h, orally, for
5-7 days) and lopinavir-ritonavir (500 mg twice daily, orally, for
10-14 days). Patients with non-severe illness received a combination
of hydroxychloroquine and azithromycin. Patients with severe illness
were treated with favipiravir or lopinavir-ritonavir. Oseltamivir
(75 mg every 12 h, orally, for 5-10 days) was also initiated during the
influenza season. In addition, for patients with severe illness who had
progressive disease, we used a combination of intravenous methyl-
prednisolone (40-80 mg every 24 h, for 5-10 days) and tocilizumab
(8 mg/kg single dose or in two divided doses). Progressive disease
was defined as an increase in oxygen requirement or absence of
clinical improvement despite favipiravir or lopinavir-ritonavir treat-
ment. All hospitalized patients were treated with a prophylactic dose
of enoxaparin.
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In the second wave, our standard treatment regimen for hospi-
talized COVID-19 patients with severe illness included favipiravir
(first day 1600 mg, and then 600 mg every 12 h, orally, for 10 days),
methylprednisolone (80-1000 mg every 24 h, for 10-16 days), and
therapeutic dose of enoxaparin. Tocilizumab (8 mg/kg single dose)
and anakinra (400-1200 mg/day) were also given to severe patients

who did not respond after 3 days of corticosteroid therapy.

2.4 | Statistics analysis

The data were analyzed using IBM SPSS Statistics 25 program and
checked for normal distribution with the Shapiro-Wilk test. Ca-
tegorical variables were presented as counts and percentages.
Continuous variables were presented as mean and standard de-
viation (SD) and compared by independent sample t-test if nor-
mally distributed, otherwise, the median and interquartile range
(IQR) were used to present the data and the Mann-Whitney
U test was used for comparison. A x? test was used to compare
categorical data. p Values <0.05 indicate that the difference was

statistically significant.

3 | RESULTS

3.1 | Comparison of characteristics of patients with
severe/critical illness in the first versus second wave

Among 642 laboratory-confirmed hospitalized COVID-19 patients in
the first wave and 1121 in the second wave, we included 228 pa-
tients (35.5%) in the first wave and 681 patients (60.7%) in the
second wave who met the WHO definition of disease for analyses.
Table 1 shows the characteristics of patients among the waves. The
median age of patients was similar in the first and second wave [64.5
years (IQR: 54-74.7) vs. 65 years (IQR: 54-73), p=0.65, respec-
tively]. Both groups were also similar regarding gender [129 male
patients (56.6%) in the first wave vs. 391 male patients (57.4%) in the
second wave, p = 0.87]. One hundred and fifty-five patients (68%) in
the first wave and 486 patients (71.4%) in the second wave had at
least one comorbidity (p =0.35). The most common comorbidity in
both waves was hypertension (43.4% in the first wave vs. 46.5% in
the second wave), followed by diabetes mellitus (31.1% in the first
wave vs. 34.2% in the second wave), and ischemic heart disease
(11.9% in the first wave vs. 14.1% in the second wave). The fre-
quency of chronic renal disease was higher in the second wave than
in the first wave (5.3% vs. 7%, p = 0.03, respectively). There were no
statistically significant differences regarding other comorbidities be-
tween the waves. Median CRP levels on admission were found to be
significantly higher in the second wave compared with the first wave
[109 mg/L (65-157) vs. 87 mg/L (39-140), p < 0.001, respectively].
When patients were stratified by sex, there were no differences re-
garding age, gender, comorbidities, and CRP levels between the

waves (data not shown).
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TABLE 1 Baseline characteristics of COVID-19 patients with
severe/critical illness in the first versus second wave
First Second
Variable wave (n=228) wave (hn=681) p Value
Age (years) 64.5 (54-74.7) 65(54-73) 0.65
Male, n (%) 129 (56.6) 391 (57.4) 0.87
Comorbidities, n (%)
Any comorbidity 155 (68) 486 (71.4) 0.35
Hypertension 99 (43.4) 317 (46.5) 0.44
Diabetes mellitus 71 (31.1) 233 (34.2) 0.41
Asthma 18 (7.9) 55 (8.1) NS
COPD 17 (7.5) 49 (7.2) 0.22
Ischemic heart 27 (11.9) 96 (14.1) 0.43
disease
Hyperlipidemia 10 (4.4) 42 (6.2) 0.41
Chronic renal 12 (5.3) 48(7) 0.03
disease
Malignity 5(2.2) 19 (2.8) 0.81
Congestive heart 15 (6.6) 52 (7.6) 0.66
failure
Rheumatologic 3(1.3) 21 (3.1) 0.23
disease
Neurologic disease 15 (6.6) 42 (6.2) 0.87
C-reactive protein 87 (39-140) 109 (65-157) <0.001
(mg/L)?
Length of 11 (7.2-17) 10 (7-15) 0.04
hospitalization
(days)
Time from 5(3-7.7) 3 (0-6) 0.01
hospitalization to
ICU
admission (days)
Admission to ICU, 64 (28.1) 191 (28) NS
n (%)
IMV in ICU, n (%) 48 (21.1) 137 (20.1) 0.76
Mortality, n (%) 46 (20.2) 149 (21.9) 0.64

Note: Those with significant p values are indicated in bold (p values < 0.05
indicated that the difference was statistically significant). All continuous
variables were reported as median and interquartile range.

Abbreviations: COPD, chronic obstructive pulmonary disease; ICU,
intensive care unit; IMV, invasive mechanical ventilation; NS, not
significant (p = 1.00); SD, standard deviation.

2CRP normal range is between 0 and 5 mg/L.

3.1.1 | Comparison of outcomes of patients with
severe/critical illness in the first versus second wave

The outcomes of patients among the waves are depicted in Table 1.
The median length of hospitalization was longer in the first wave than
in the second wave [11 days (IQR: 7.2-17) vs. 10 days (IQR: 7-15),
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TABLE 2 Baseline characteristics of deceased patients in the
first versus second wave
First Second
Variable wave (n=46) wave (n=149) p Value
Age (years) 70.6 +13.2 68.4 +12.2 0.29
Male, n (%) 24 (52.2) 90 (60.4) 0.39
Comorbidities, n (%)
Any comorbidity 36 (78.3) 123 (82.6) 0.51
Diabetes mellitus 21 (45.7) 52 (34.9) 0.22
Hypertension 27 (58.7) 84 (56.4) 0.86
Chronic renal failure 3(6.7) 15 (10.1) 0.76
Congestive heart 5(10.9) 14 (9.4) 0.77
failure
Ischemic heart disease 8 (17.4) 29 (19.5) 0.83
Hyperlipidemia 4 (8.7) 10 (6.7) 0.74
Asthma 3 (6.5) 10 (6.7) NS
COPD 1(2.2) 17 (11.4) 0.07
Malignity 2 (4.3) 10 (6.7) 0.73
Rheumatologic 0 (0) 6 (4) 0.33
disease
Neurologic disease 5(10.9) 15 (10.1) NS

C-reactive protein 104 (63-156) 134 (82-192) 0.04

(mg/L)*
Length of 11.5 (7-23) 13 (7-19) 0.97
hospitalization (days)
Time from 5(2-7) 4 (1-6.7) 0.2
hospitalization to
ICU admission (days)
Admission to ICU, n (%) 41 (89.1) 140 (94) 0.32
IMV in ICU, n (%) 39 (97.5) 118 (87.4) 0.18

Note: Those with significant p values are indicated in bold (p values < 0.05
indicated that the difference was statistically significant). All continuous
variables other than age were reported as median and interquartile range.

Abbreviations: COPD, chronic obstructive pulmonary disease; ICU,
intensive care unit; IMV, invasive mechanical ventilation; NS, not
significant (p = 1.00); SD, standard deviation.

2CRP normal range is between O and 5 mg/L.

p =0.04]. The proportion of the patients admitted to ICU was similar
in both waves [(28.1%) vs. (28%); p = NS]. However, the median time
from hospitalization to ICU admission was shorter in the second wave
compared with the first wave [3 days (IQR: 0-6) vs. 5 days (IQR:
3-7.7), p=0.01, respectively]. The frequencies of patients who re-
quired invasive mechanical ventilation were 21.1% in the first wave
and 20.1% in the second wave (p = 0.76). A total of 195 patients had
died during two waves. Forty-six patients were in the first wave and
149 were in the second wave. The mortality rate did not differ in
both waves (first vs. second wave: 20.2% vs. 21.9%, p = 0.64). When
patients were stratified by sex, there were no differences regarding

outcomes between the waves (data not shown).

3.1.2 | Comparison of characteristics and outcomes
of deceased patients in the first versus second wave

Table 2 shows the characteristics and outcomes of deceased patients
among the waves. In the second wave, there were more male and
younger patients among the deceased patients. However, the dif-
ferences were not significant. There was no difference in terms of
having any comorbidity between the waves [first wave vs. second
wave: 36 patients (78.3%) vs. 123 patients (82.6%), p=0.51]. The
most common comorbidity of the deceased patients in both waves
was hypertension (58.7% in the first wave vs. 56.4% in the second
wave), followed by diabetes mellitus (45.7% in the first wave vs.
34.9% in the second wave), and ischemic heart disease (17.4% in the
first wave vs. 19.5% in the second wave). The median level of CRP
was found to be higher in the first wave than in the second wave
[104 mg/L (IQR: 63-156) vs. 134 mg/L (IQR: 82-192), p=.04, re-
spectively]. The median length of hospitalization and the median time
from hospitalization to ICU admission were similar in the first wave
with the second wave [11.5 days (IQR: 7-23) vs. 13 days (IQR: 7-19);
5 days (IQR: 2-7) vs. 4 days (IQR: 1-6.7, respectively] (Table 2).
When we stratified our patients into age groups by decade, there
were no differences between the waves regarding mortality
(Figure 1). When patients were stratified by sex, there were no dif-
ferences regarding characteristics and outcomes between the waves

(data not shown).

4 | DISCUSSION

In this study, we included only hospitalized COVID-19 patients with
severe/critical illness, and we compared their demographic char-
acteristics, comorbidities, CRP levels on admission, and outcomes
between the first and second wave. Both waves were similar in terms
of age, gender, and comorbidities other than chronic kidney disease.
CRP levels on admission were significantly higher in the second wave
than in the first wave. Unlike previous studies that reported lower
mortality in the second wave, we found a similar mortality rate be-
tween the waves. This finding contradicted previous studies, in which
patients with COVID-19 pneumonia at all clinical stages were ana-
lyzed and revealed a favorable outcome in the second wave.>¢”
Several studies have been reported that male patients experi-
ence higher disease severity.® ' In addition, patients with a fatal
course were more likely to be male.***? According to our national
data, 6062 (62%) of 9799 cases with COVID-19 who died from
COVID-19 from the beginning of the pandemic (March 11, 2020) to
October 25, 2020 were men.” In our study, the proportion of male
individuals among the patients with severe/critical illness was similar
in the two waves however, there were more male patients among the
deceased patients in the second wave than in the first wave. To
explain this finding, patients were stratified by sex and we found no
differences regarding age, comorbidities, and CRP levels between the
waves. A comparative study from Spain reported that gender
was associated with mortality in the second wave but not in the
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FIGURE 1 Distribution by age intervals of all patients with severe/critical illness and deceased patients in the first and second waves

first wave.® Although the authors did not provide the type of gender,
that study and ours showed a gender difference in the mortality of
COVID-19 patients in the second wave.

The aforementioned prospective study comparing characteristics
of two waves in all hospitalized patients in Spain reported that pa-
tients who were hospitalized in the second wave were younger, and
had lower mortality rates.®> According to another study conducted in
53 different countries, the mortality rate in the second wave of the
pandemic has been reported to be decreased sharply.® Finally, the
last comparative study of two waves again observed lower mortality
rates in the second wave and the patients in the second wave were
younger with fewer comorbidities as stated in these articles.” As one
reason, the increased testing capacities over time were allowing
physicians to diagnose less severe patients, and this seems to be one
of the leading reasons for the reduced mortality rate in the second
wave. The reason we included only patients with severe/critical ill-
ness in this study was to evaluate whether favorable outcomes also
existed in these populations. The other reason we did not include all
hospitalized patients was that hospitalization criteria have been re-
vised in the second wave. We hospitalized all patients over 50 years
old or those with any comorbidities irrespective of their severity in
the first wave. However, in the second wave, we hospitalized only
patients with a severe or critical iliness. However, despite the change
in hospitalization criteria, definitions of severe and critical illness re-
mained unchanged in the second wave. When we compared the
patients with similar disease severity among the waves, the mortality
rate did not appear to decrease in the second wave despite the ad-
vances in treatment strategies and growing experience in the man-
agement of COVID-19. However, it still needs to be clarified whether

new mutant/variant strains led to an increase in mortality rate in the
second wave. Unfortunately, we could not provide data on the cir-
culating virus strains since the variant analysis was not routinely
performed in Turkey during the study period.

CRP, which is one of the most important biomarkers showing the
severity of COVID-19, is an independent discriminator of severe
illness.”*>** In our study, we found that median CRP levels on
admission were significantly higher in the second wave compared
with the first wave. This finding showed that patients with severe/
critical illness who were hospitalized in the second wave had
more severe disease compared with the first wave. According to the
COVID-19 Guide published by The Turkish Ministry of Health,
patients had to be hospitalized to initiate favipiravir treatment and
we had to hospitalize patients with comorbidities or those with >50
years of age regardless of the disease severity in the first wave. Non-
severe patients were hospitalized for at least 10 days to see if the
disease has worsened and discharge criteria were more strict in the
first wave than in the second wave. In the second wave, our national
guideline had changed and we were able to administer favipiravir
treatment to outpatients with mild to moderate pneumonia, and
hospitalized patients who worsened despite outpatient manage-
ment.® In other words, we did not hospitalize non-severe patients
and prescribed favipiravir to all outpatients in the second wave. This
could explain why median CRP levels were higher in patients in the
second wave than in the first wave and the median length of hos-
pitalization was longer in the first wave than in the second wave
because we did not hospitalize non-severe patients in the first wave
and we started to hospitalize patients with severe disease at admis-
sion or outpatients who progressed under favipiravir treatment in the
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second wave. However, although we hospitalized more severe pa-
tients in the second wave, the mortality rate, the proportions of
patients admitted to the ICU, and those who required invasive me-
chanical ventilation did not increase in the second wave, which may
be explained by the fact that we used more intensive treatment re-
gimens including higher doses of corticosteroids, tocilizumab, ana-
kinra and therapeutic doses of enoxaparin. The median time from
hospitalization to ICU admission was shortened in the second wave,
which can also be due to the fact that we hospitalized more severe
patients in the second wave. Another explanation may be that we
had more sufficient resources in the second wave and patients re-
quiring intensive care had an opportunity to be admitted to ICU.

5 | LIMITATIONS

This study has several limitations. First, our study was a single-
center and retrospective study. Second, prognostic factors related
to the severity of the disease, including the extent of radiological
involvement and laboratory parameters such as D-dimer were not
evaluated. Third, we did not collect data on secondary infections.
Early initiation and more frequent use of corticosteroid therapy
could cause more secondary infections, which could lead to in-
creased mortality in the second wave. Fourth, data on causes of
death, such as venous thromboembolism, which affects the course
of the disease and shows seasonal characteristics were not col-
lected. Finally, previous studies from Turkey have reported mor-
tality rates in the first wave varying from 4.2% to 75.8%.>°?° This
variation was possibly driven by differences in study settings and
patient population characteristics. However, we are not aware of
any studies from Turkey that reported a mortality rate of the
second wave or compared mortality rates between the first and
second waves. This and the lack of detailed information provided
by national authorities were the reasons we could not compare our
results with previous findings from Turkey.

6 | CONCLUSIONS

Although the previous studies which include patients at all clinical
stages have observed a decrease in the mortality rate in the second
wave compared with the first wave, demographic characteristics and
outcomes of hospitalized COVID-19 patients with severe or critical

iliness were similar in the first and second waves.
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