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Abstract

The purpose of this survey is to explore changes in the management of COVID-19 during the first versus the second wave,
with particular emphasis on therapies, antibiotic prescriptions, and elderly care. An internet-based questionnaire survey was
distributed to European Society of Clinical Microbiology and Infectious Diseases (ESCMID) members. Therapeutic approach
to patients with mild-to-moderate (PiO,/FiO, 200-350) and severe (PiO,/FiO, <200) COVID-19, antibiotic use, and reasons
for excluding patients from the intensive care unit (ICU) were investigated. A total of 463 from 21 countries participated in
the study. Most representatives were infectious disease specialists (68.3%). During the second wave of pandemic, physicians
abandoned the use of hydroxychloroquine, lopinavir/ritonavir, and azithromycin in favor of dexamethasone, low-molecular
weight heparin (LMWH), and remdesivir in mild-to-moderate COVID-19. In critically ill patients, we detected an increased
use of high-dose steroids (51%) and a decrease in tocilizumab use. The use of antibiotics at hospital admission decreased
but remained high in the second wave. Age was reported to be a main consideration for exclusion of patients from ICU care
by 25% of responders; a third reported that elderly were not candidates for ICU admission in their center. The decision to
exclude patients from ICU care was based on the individual decision of an intensivist in 59.6% of cases. The approach of
physicians to COVID-19 changed over time following evidence accumulation and guidelines. Antibiotic use at hospital
admission and decision to exclude patients from ICU care remain critical aspects that should be better investigated and
harmonized among clinicians.
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Introduction

Many countries around the world experienced a two-wave
pattern of COVID-19 pandemic, with a first wave during
the spring of 2020 followed by the current second wave
in late summer and autumn. [1] New treatment options
have been tested since the first wave, leading to several
changes in the management of patients with COVID-19
during the second versus the first wave. [2] Some practices
adopted during the first wave were abandoned because of
a lack of evidence, [3] while others, such as steroids, were
confirmed in the armamentarium against SARS-CoV-2
according to published randomized controlled trials. [4,
5] Controversies continue to exist about some therapeutic
strategies, such as the use of immunomodulators (interleu-
kin-6 and interleukin-6 inhibitors, JAK inhibitors) [6—8]
and convalescent plasma, [9-11] and their optimal tim-
ing. Moreover, several aspects, such as the management
of elderly patients, the decision to exclude patients from
intensive care unit (ICU), or the clinical decision to start
antibiotics, are unmet clinical needs that may increase the
risk of inter- and intra-hospital variability in the manage-
ment of COVID-19 patients.

The aim of our questionnaire survey was to explore the
differences in the management of hospitalized patients
with COVID-19 between the second versus the first wave
in Europe, with particular emphasis to therapeutic strate-
gies and management of elderly patients.

Methods
Survey design and definitions

This study was an internet-based questionnaire survey on
the management of hospitalized patients with COVID-19
in different European countries. The survey was designed
according to the methodological recommendations for sur-
veys. [12] The questionnaire was developed by the Euro-
pean Study Group for Infections in the Elderly (ESGIE)
executive committee and tested for content validity by
the project coordinators. The questionnaire contained
closed-ended questions: 15 questions about the manage-
ment of COVID-19 plus additional 5 questions regarding
responder’s information. The complete questionnaire is
reported as Supplementary Material. Briefly, informa-
tion about specialty and country of participants, size of
hospital, and number of treated patients with COVID-19
was requested. Questions on therapeutics commonly used
during the first versus the second wave of the COVID-
19 pandemic were also submitted to participants. Among
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these, we investigated drugs targeting the virus (protease
inhibitors as lopinavir/ritonavir and darunavir/cobicistat,
RNA polymerase inhibitors as remdesivir, endosomal
acidification inhibitors as hydroxychloroquine), the host
immune response (steroids, tocilizumab, anakinra, JAK
inhibitors as baricitinib, azithromycin), passive immuni-
zation (convalescent plasma), and supportive therapeutic
interventions as thromboprophylaxis or antibiotic therapy.
[13] The questions were split according to the severity
of the disease and more than one answer was allowed.
COVID-19 was classified as mild to moderate (PiO,/FiO,
200-350 mmHg) or severe (PiO,/Fi0, <200 mmHg)
according to thresholds used for Berlin definition of
acute respiratory distress syndrome surveys. [14] Three
questions targeted long-term COVID-19 and its follow-
up. Finally, the specific management of elderly patients
and the impact of age on the clinical decision to exclude
patients from ICU were investigated.

The use of steroids was classified in low and high dose
based on the cutoff of 1 mg/kg/day of methylprednisolone or
equivalents. [5] The low-molecular weight heparin (LMWH)
dosage was classified as prophylactic (enoxaparin 40—-60 mg
daily) or therapeutic (enoxaparin 40—-60 mg twice daily).
[15] Concerning the use of immunomodulators, the range
of PaO,/FiO, ratio and the biological parameters (C-reactive
protein, IL-6, D-dimers, ferritin, and lymphocytes count)
guiding prescription were asked. Concerning antibiotics,
the frequency and the use of procalcitonin to guide their
prescription was investigated. Infections in patients with
COVID-19 were considered coinfections, if diagnosed
within the first 24 h of COVID-19 hospital admission, or
superinfections, if diagnosis occurred > 48 h after admission
for COVID-19. [16]

Sample selection

The target survey population comprised physicians who
treated COVID-19 patients since the start of the pandemic,
including infectious disease (ID) or internal medicine spe-
cialists, geriatricians, and intensivists. Microbiologists were
not a priori excluded. Considering the specific topic of the
survey, we planned to receive response only by physicians
who had experience in treating COVID-19 patients.

Survey administration

The survey was distributed using the Google Form plat-
form. The survey link was sent as part of the European
Society of Clinical Microbiology and Infectious Diseases
(ESCMID) Weekly Newsletter to ESCMID members, but
access to the survey was not limited by ESCMID mem-
bership. The distribution was passive and indirect, not by
personal emails. The distribution list for the newsletter
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send-out includes just over 21,000 email addresses (ESC-
MID members and registered users), with a mean of 5000
engagements (opening and clicking link). Due to internal
ESCMID rules, the newsletter was sent once and no fur-
ther attempts to contact subjects were made. The survey
was promoted by social media. There were no incentives.
All responses were anonymous.

Statistical analysis

Response rate was calculated as the number of subjects
from which an answer was recorded (responders) of the
total number of physicians who received the questionnaire
survey. Simple counts and proportions were calculated for
the survey responses. These were based on the number of
responders answering each question. Data were analyzed
using the number of completed responses per item as the
denominator.

Results

The survey was administered between 9 February and 30
March 2021. A total of 463 invited physicians from 21
countries participated in the study. Considering the num-
ber of engagements (5000) of ESCMID newsletters, the
response rate was 9.3%. The vast majority of respondents
were ID specialists (316/463, 68.3%), followed by geri-
atricians (68/463, 14.7%) and internal medicine physi-
cians (50/463, 10.8%), who had experience in taking care
of COVID-19 patients (having treated over 200 patients in
2020) and mainly practicing in large hospitals (with more
than 300 beds). The complete results of the survey were
reported as Supplementary Material.

Treatment of mild-to-moderate COVID-19
between the first and the second wave

During the first wave of COVID-19 pandemic, prophylactic
dose of LMWH and hydroxychloroquine were the most com-
mon therapies administered to patients with mild-to-mod-
erate COVID-19 (77.1% and 65.4%, respectively) (Fig. 1).
A high proportion of physicians also prescribed azithromy-
cin (51.8%) and lopinavir/ritonavir (51.4%) during the first
wave.

During the second wave of the pandemic, the use of
hydroxychloroquine, lopinavir/ritonavir, and azithromycin in
mild-to-moderate COVID-19 dramatically decreased (0.9%,
1.9%, and 10.6%, respectively), and the vast majority of phy-
sicians prescribed steroids in the form of dexamethasone
6 mg daily (85.3%) or other steroids at equivalent dosage
(24.6%). The use of prophylactic LMWH increased in the
second wave and that of remdesivir increased from 15.8 dur-
ing the first to 55.5% during the second wave. Convalescent
plasma was rarely prescribed (5.8% and 11% in the first vs
the second wave, respectively).

Treatment of severe COVID-19 between the first
and the second wave

The treatment of patients with severe COVID-19 is illus-
trated in Fig. 2. During the first wave of COVID-19 pan-
demic, half of clinicians (51.6%) used tocilizumab for the
treatment of these patients. This proportion decreased to
31.3% during the second phase of the pandemic. The use
of other immunomodulators, such as anti-IL 1 and JAK
inhibitors, remained limited during both waves. During
the second wave, 51% of physicians prescribed high dose
of steroids. With regard to the use of LMWH, about one
half of physicians prescribed a prophylactic dose and
another half therapeutic one. These proportions did not
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Fig.2 Therapies of patients
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significantly differ between the first and the second wave.
Convalescent plasma use was limited (13.8% vs 11.9% in
the first vs the second wave, respectively).

Antibiotic prescriptions

Fifty-three percent of physicians declared having pre-
scribed at least one antibiotic at hospital admission dur-
ing the first wave of the COVID-19 pandemic (Fig. 3).
This proportion of physicians decreased to 26.8% during
the second wave. Third-generation cephalosporins were
the most prescribed antibiotics (51%), followed by beta-
lactams/beta-lactamases inhibitors (39.3%), macrolides
(6%), fluoroquinolones (3%), and carbapenems (0.6%).

About one third (34.1%) of physicians did not consider
procalcitonin values when starting antibiotic therapy both
at hospital admission and during the hospitalization.

Fig.3 Use of antibiotic therapy
at hospital admission during the
first versus the second wave of
the COVID-19 pandemic
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Long COVID-19 symptoms

Results about long COVID-19 symptoms are reported
in Supplementary Tables. A total of 34.3% of physicians
reported that 10-20% of their patients experienced long
COVID-19 symptoms and an additional 26.6% that 20-30%
of them had long COVID-19. The most common reported
symptoms were excessive fatigue/exhaustion (81%), mus-
cle fatigue (61.6%), breathlessness (52.3%), loss of taste
and smell (44.7%), and cognitive issues such as “brain fog”
(44.1%).

Management of elderly patients with COVID-19

The majority of physicians did not treat elderly patients
with COVID-19 using the same therapeutic approach
as for younger adults (Fig. 4): 33.7% of them excluded
patients > 75 years old from ICU care, 15.3% paid more
attention to potential drug-related adverse events, while

Second wave
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7,8%
DIFFERENTIATED APPROACH: IMMUNOMODULATORS
NOT PRESCRIBED IN ELDERLY

33,7%
DIFFERENTIATED APPROACH:
NOT CANDIDATES TO ICU

15,3%
DIFFERENTIATED APPROACH:
STRICT MONITORING OF DRUG ADVERSE EVENTS

Fig.4 Treatment approach of
elderly patients (> 75 years
old) compared to younger adult
patients
43,2%
SAME TREATMENT OF ADULT
PATIENTS
Fig.5 Parameter used to 70%
exclude patients from ICU care
0% 59,6%
50%
40%
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20%
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Individual dec[sion based on
intensivist's consultation

7.8% did not prescribe any immunomodulator. In contrast,
43.2% of them used the same therapeutic approach for
elderly and non-elderly patients.

As shown in Fig. 5, the decision to exclude patients
from ICU care was based on the individual decision of an
intensivist in 59.6% or according to patients’ age in 25.1%
of cases. Clinical frailty scale was used only by 24.2% and
19.9% of physicians, respectively.

25,1%

Risk comorbidities

19,9%

Clinical Frailty Scale

Discussion

This survey collecting results from 21 countries provided
interesting information on the management of patients
with COVID-19 over time. Our study reveals several
important findings in the care and support of hospitalized
patients with COVID-19.
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First, we found that the therapeutic management of
patients with COVID-19 greatly changed from March
2020 to September 2020. On one hand, several drugs,
such as hydroxychloroquine, failed to demonstrate clinical
efficacy. [3, 17] Conversely, dexamethasone became the
standard of care in patients with COVID-19 who required
supplementary oxygen therapy following the publica-
tion of the RECOVERY trial. [4] Evidence modified the
clinical approach of physicians who faced with patients
infected with SARS-CoV-2. As a matter of fact, we found
that steroids, prophylactic LMWH and remdesivir were
prescribed in mild-to-moderate COVID-19 by the majority
of clinicians during the second wave, following the accu-
mulating evidence and adhering to international guidelines
and recommendations. [18]

Next, we found that a high proportion of physicians pre-
scribed high dosages of steroids and therapeutic LMWH
in patients with severe COVID-19. The use of steroids
at dosage higher than 6 mg of dexamethasone (used in
the RECOVERY trial) is debated. Dexamethasone 20 mg/
day from day 1 to 5 and 10 mg/day from day 6 to 10 in
severe COVID-19 showed no clinical benefit [19] and
steroids may be also associated with potential devastating
complications, such as COVID-19-associated pulmonary
aspergillosis and mucormycosis. [19, 20] Similarly, the
use of LMWH at a therapeutic dosage is still controver-
sial. Although LMWH reduced mortality in patients with
COVID-19, [21] the recommended type, dose, duration,
and timing of anticoagulant have not been determined yet
and adverse events such as major bleeding and spontane-
ous retroperitoneal hematoma have been reported. [21]
It should be mentioned that the use of therapeutic dos-
ages of unfractionated heparin did not show any benefit
in critically ill patients with COVID-19 and the trial was
prematurely stopped for futility. [22]

Although results of early randomized clinical trials were
controversial, recent large randomized controlled trials
(REMAP-CAP and RECOVERY) demonstrated a meaning-
ful mortality benefit in patients receiving IL-6 inhibitors.
[23, 24] IL-6 inhibitors are now recommended for patients
with severe or critical COVID-19 by the Guidelines of The
Italian Society of Infectious diseases, UK COVID-19 guide-
lines as well as the Infectious Diseases Society of America
and those from NIH. [25] Surprisingly, our survey high-
lighted a reduction in the use of tocilizumab during the sec-
ond wave. This could be related to several factors: the higher
number of studies investigating tocilizumab during the first
wave compared to the second one might have allowed physi-
cians to treat more patients (both mild and severe COVID-
19) in the context of clinical trials; the negative results from
randomized clinical trials in mild-to-moderate COVID-19
may have influenced the use of tocilizumab during the sec-
ond wave.
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We are able to underline a decrease in the antibiotic pre-
scription during the second wave in comparison to the first
one. However, the use of antibiotics at hospital admission
still remains high, despite the low prevalence of bacterial
co-infection which is reported to be less than 5% in recent
cohorts. [26, 27] The gap between the prevalence of bac-
terial infection and the frequency of antibiotic prescribing
highlights the risk of antibiotic misuse and may result in
increased selective pressure for antimicrobial resistance.
[28] Antimicrobial stewardship programs and rational use
of surrogate biomarkers, such as procalcitonin, should be
urgently implemented to reduce consequences of multidrug-
resistant bacteria outbreaks in hospitalized patients with
COVID-19. [29]

Another observation arising from our survey is the dif-
ferent approach used in elderly versus adult patients with
COVID-19. One third of the physicians declared that elderly
patients were not candidate to the ICU care in their hospi-
tals. The main reason to exclude them from ICU care was
an individual decision by an intensivist, while comorbidity
scores, such as clinical frailty scale (CFS), were less used
to take this decision. ICU triage of patients is challenging
and controversial in pandemics when resources are over-
whelmed. Age was the second most used criterion for ICU
exclusion, primarily because advanced age appears strongly
associated with poorer outcomes. [30] However, the alloca-
tion of patients based only on age may generate ethical con-
cerns and should not be the only determining factor in ICU
triage decisions. [29] Since CFS correlates with outcome in
patients with COVID-19, [31-33] the UK National Institute
for Health and Care Excellence (NICE) advocated the use of
CFS in clinical decision for elderly patients with COVID-
19. [34] CFS could be useful to better stratify the risk of
mortality among elderly patients and to better allocate them.
Moreover, a multidisciplinary team, including also physi-
cians, ID, and geriatricians, may support the challenging
clinical decision to exclude a patient from ICU care to “make
care rational and not to ration care.” [31] Trials addressing
this population’s care are urgently needed. [35]

Importantly, it has been demonstrated that anti-SARS-
CoV-2 monoclonal antibodies reduce the risk of hospitaliza-
tion in high-risk non-hospitalized patients with COVID-19.
[36] Thus, the outpatient therapy including intravenous or
intramuscular anti-SARS-CoV-2 monoclonal antibodies
may represent a promising therapeutic option to avoid hos-
pitalization and its consequence, especially in elderly frail
patients. [37]

This survey has some limitations. As for any survey-
based study, the data are self-reported and have not been
validated. Since the majority of responders were from
large institutions, a selection bias may be recognized and
strategies used in small centers may be under-represented.
The response rate was low; nevertheless, we assume low
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risk for non-response error, assuming that physicians
replying the survey were those with interest in the sur-
vey’s questions, probably representative of those treating
considerable numbers of COVID-19 patients. This may
be due to several reasons: (1) it was conducted during
a pandemic, which may have reduced the response rate;
(2) it was sent to all ESCMID members, but not all cared
for COVID-19 patients, and had experience in this field;
(3) it was sent through a passive distribution method, the
ESCMID newsletter, which many physicians may have not
read and discarded. Moreover, since some countries are
more represented than others, this may have limited the
generalizability of our results. Finally, the survey did not
take into account the difference in the spread of variants
of concern during the first and the second wave.

In conclusion, our survey showed a high heterogeneity
in the treatment of severe COVID-19 with a considerable
proportion of clinicians using high dose of steroids and a
high rate of antibiotic prescription showing an urgent need
for implementing antibiotic stewardship principles. Finally,
the goals of decision to exclude elderly patients from ICU
care remain a crucial dilemma. We plead for a more indi-
vidualized approach taking into account not only age but
also frailty and a multidisciplinary evaluation including
geriatricians.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10096-021-04377-1.
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