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Abstract

The use of antibacterials, in almost all COVID cases that require hospitalization, has been widespread throughout the planet despite being a
viral infection verified by molecular biology and tomographic images characteristic of bilateral atypical pneumonia. The WHO recommended using
empirical antibiotic therapy "against all the most frequent pathogens" in cases of COVID pneumonia that require hospitalization. This abuse will
have dire consequences on the bacterial flora due to selection pressure, mainly of extended spectrum beta-lactamase-producing Enterobacteriaceae,
Pseudomonas aeruginosa, Acinetobacter baumanii and other multi-resistant bacteria. Some criteria or guidelines are proposed to decide or not the
administration of antibacterials to cases of COVID with respiratory failure and need for hospitalization.
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Introduction

At the beginning of the SARS COV-2 pandemic, medical per-
sonnel empirically established the administration of antibiotics in
hospitalized patients, in such a way that with great frequency the
vast majority of them received ceftriaxone and azithromycin under
the presumption of a bacterial infection over-aggregated. The un-
necessary administration of antibiotics alters the common resident
flora, mainly of the pharynx and the colon of patients, exposes them
to adverse effects, selects future resistance, increases the costs of
care and does not improve the situation of those who have the viral
infection. If the intention of administering antibiotics is to reduce
mortality, the evidence shows that there was no significant impact.
The systematic review with meta-analysis, published in August
2020 by Lei Pei et al.! and Chedid Marie et.al® evaluated retrospec-
tive studies that compared the use of antibiotics among survivors
and non-survivors of Covid-19, that the Antibiotic use, in coronavi-

rus infection 2019, had no impact on mortality.

Many COVID-19 Care Guidelines do not do not set out criteria
for the use of antibiotics in the hyper-inflammatory phase; they

limit themselves to recommending that these be used "when the
doctor suspects concomitant bacterial infection” without specify-
ing when to suspect with grounds and providing guidelines to bet-
ter select the cases that justify the prescription or not of antibiotics.
The World Health Organization recommends that patients with
suspected or confirmed severe COVID-19 be administered empir-
ical antibiotic treatment against all the most frequent pathogens.?

Indeed, after many months of the new coronavirus (SARS COV-
2) pandemic, no criteria have been proposed based on indicator
patterns to suspect a concomitant or secondary bacterial infection
in Covid-19 pneumonia.* A meta-analysis of 30 studies with 3.834
observed cases has determined that, in patients hospitalized for
COVID, the frequency of bacterial infection was 3.5% in patients
admitted to hospitalization and up to 14% in those admitted to the
ICU; however, more than 90% received antibiotics.® Also, Lansbury
et al. carried out a systematic review of what was published be-
tween January and April 2020, finding that only 7% of patients hos-
pitalized with Covid had bacterial co-infection but that more than

90% received empirical antibiotic treatment.® Timothy M Rawson et
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al.” determined that 8% of those hospitalized for Covid (62 of 806)
had a bacterial or fungal infection during their hospitalization.” Ini-
tially, the empiric use of antibiotics in hospitalized patients with
Covid was justified, given the uncertainty. In the cases of respirato-
ry syndrome due to the Middle East coronavirus, coinfection with
bacteria in ICU patients was 18%® while with influenza the range of
coinfections was between 11 and 35%.° However, after more than
a year of the Covid pandemic, the different epidemiological studies
show that bacterial / Covid co-infection was demonstrated in less
than 4% among hospitalized patients."’

Development of the Topic

The lived experience and the review of the main publications
related to bacterial infections added to the Covid, has led us to pro-
pose the following systematization, proposing criteria to guide us
on the need or not to use appropriate and timely antibiotics, avoid-
ing their abuse. The extreme case of clear no justification is that
with detection of SARS COV-2 by molecular test, radiological image
characteristic of a viral process, with a normal blood count and ab-
sence of fever.

The evaluation of the following parameters: fever, time of ill-
ness, hemogram and procalcitonin level in the blood; they will al-
low the clinician in a sensible and empirical administration of an-
tibiotics.

a) Fever is part of the viral picture, and can be present until the
first days of the second week of infection. It often leads to
the wrong decision to administer antibiotics despite the fact
that it is not exclusive to the bacterial process. One of the first
epidemiological reports evaluated 99 cases in January 2020,
found that 83% of cases had fever,'* which is frequent in the
first week and is not considered an alarm sign or criterion for
hospitalization. The presentation of fever during the second
week, in a hospitalized patient and after having remained afe-
brile, should be evaluated by investigating probable intrahos-

pital infection.

b) It is necessary to evaluate the clinical context of each new
case of Covid, considering the time of illness (from the onset
of symptoms, not from the date of diagnosis). It is important
to note that the bacterial complication occurs after the second
week. In intensive care units, a multicenter retrospective co-
hort study found that secondary bacterial infection occurred
in the vast majority of ICU patients between days 13 and 19."2

c) Another aspect to assess is the blood count, to observe the
presence or not of leukocytosis (>12,000xcubicmm). Like fe-
ver, leukocytosis is common both in bacterial and viral infec-
tion. On some occasions there may be transient neutropenia.
An evaluation of hematological manifestations of patients
with SARS due to coronavirus in Hong Kong, in 2003, ob-
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served lymphocytopenia in 98% of cases; while neutrophilia
was present in 82%.3

d) Yajin Fu et al. found that 82.1% of cases with Covid infection
had lymphocytopenia.'* Yang Liu, when correlating SARS COV-
2 viral load and lymphocyte counts, found that mild cases of
Covid had an average of 1.21x109 (range: 0.99 to 1.6) and in
severe cases the average was 0.45x109 (range: 0.3 to or.75).%

e) Procalcitonin production is greatly elevated during bacterial
infections which is related to the concentrations of Intreleukin
1B, Tumor Necrosis Factor alpha and Interleukin 6. Howev-
er, PCT synthesis is inhibited by increased interferon gamma
during viral infections, which explains that its concentration
does not rise much when there is uncomplicated SARS infec-
tion.'*” The presence of low levels of procalcitonin has been
shown to have a 94% negative predictive value for bacterial
co-infection in Intensive Care Units in patients with confirmed
influenza A HIN1. Therefore, the low values do not justify the
administration of antibiotics in the patient with COVID-19.
Low levels of procalcitonin, <0.5ng/ml have a high negative
predictive value for bacterial infection.!®%!

PCT<0.1ug/L ATB strongly discouraged
PCT<0.25-0.49ug/L ATB advised against.
PCT>0.5 ATB recommended, according to clinical context

It is important to bear in mind those over-aggregated bacteri-
al infections that occur in the hospital environment increase mor-
tality. Patients hospitalized for Covid have bacterial complications
with the common pathogens identified: Streptococcus pneumoni-
ae, Haemophilus influenzae, Chlamydia pneumoniae, and Staph-
ylococcus aureus; in these cases, betlactams such as ampicillin/
sulbactan or ceftriaxone plus macrolides or doxycycillin are recom-
mended.?” These secondary infections are associated with invasive
procedures, such as a mechanical ventilator, central venous cath-
eter, urinary catheter, and feeding tubes. The study on secondary
infections in a 3,000-bed hospital in New Delhi found that, among
1,179 hospitalized, 13% had positive cultures; the most frequent
isolates were: Klebsiella pneumoniae (33: 3%), Acinetobacter bau-
manii (27.1%), Escherichia coli (16.7%) and Pseudomonas aerugi-
nosa (11.5%),* the selection of antibiotics should be based on local
resistance.

Not everything is Infection

It is important to consider that a patient whose evolution is un-
favorable, after a recovery stage, without presenting criteria for the
diagnosis of bacterial infection, may be developing a non-infectious
process that is little identified and characterized by fatigue, cough,
weight loss, crackles and elevation of inflammatory markers.?* In
these cases, a new CT scan shows a predominance of consolida-
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tions, sometimes the inverted halo sign is present.?® This process
is called organized pneumonia whose definitive diagnosis is his-
topathological by biopsy of the lung parenchyma with a finding of
interstitial infiltration by myofibroblasts and collagen deposition,
changes that can progress to fibrosis and obliteration of lung tis-
sue.”® A bronchoalveolar lavage finding lymphocytes, neutrophils,
and eosinophils will support the suspected diagnosis. If not every-
thing is infection in these cases, then not everything is antibiotics,
treatment with corticosteroids produces rapid improvement and
prevents sequelae, although relapses are common when treatment

is suspended and making it necessary to prolong treatment.?’

Criteria for the prescription of antibiotics in patients with COVID
pneumonia with detection of SARS COV-2 (molecular or antigenic
test) and with bilateral radiological images with ground glass and /
or crazy cobblestone appearance and / or consolidations:

1) Patient without fever and with normal blood count: do not
prescribe antibiotics.

2) Patient with fever and or leukocytosis associated with lym-
phocytopenia, in the first days of respiratory failure, do not
prescribe antibiotics: Repeat blood count and request procal-
citonin. If hemogram is normal and procalcitonin is <0.5ng/
ml or fever remits spontaneously, maintain management

without antibiotics.

3) History of bronchiectasis or chronic bronchitis, increased yel-
low or green sputum, supports suspicion of bacterial co-in-
fection: prescribe antibiotic and request procalcitonin, repeat
blood count after 24 hours. If procalcitonin is less than 0.5ng/
ml, stop antibiotics.

4) Patient who, after 48 hours hospitalized, being afebrile, starts
or restarts fever and/or leukocytosis: request procalcitonin,
blood cultures and blood count and start antibiotics.

5) Patient who, after remaining stable or improving, worsens
during hospitalization, request new images, blood count
and cultures and start antibiotics. Evaluate results to define

whether to continue or not antibacterial.

6) Consider antibiotics when there is leukocytosis and/or fever,
in the absence of confirmation of SARS COV-2 infection and

the radiological image is not viral, especially if it is unilateral.

7) Consider the probability of organized pneumonia when the
criteria for defining bacterial infection are insufficient or the
response to treatment is not satisfactory.
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