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PROCALCITONIN AS ANTIMICROBIAL MANAGEMENT TOOL 
IN COVID-19 PATIENTS

ABSTRACT
Objective: to investigate the relationship between procalcitonin in the differential diagnosis 
of bacterial coinfection in COVID-19 patients. Method: a cross-sectional retrospective study 
conducted between February and March 2021 in the Intensive Care Unit of a public hospital 
from southern Brazil by filling in a form. Descriptive statistical analyses were performed, as 
well as of association between variables. Results: of the 231 patients, 28.14% presented 
infection (63.20% in the lungs), 25% had bacteria isolated, 77.49% used antimicrobials 
and, in 14.72% of the cases, procalcitonin > 2 ng/mL. There was a significant association 
between antimicrobial use and infection (p=0.001), isolation of bacteria (p<0.001), 
topography of the infection (p<0.001) and procalcitonin values (p<0.001). Procalcitonin use 
showed an association with bacterial infection (p<0.001), isolation of bacteria (p<0.001), 
antimicrobial use (p=0.001) and death  (p<0.001). Conclusion: procalcitonin can reduce 
empirical antimicrobial use and stimulate detection and identification of pathogens, taking 
into account the clinical and epidemiological data.

DESCRIPTORS: Antimicrobial Management; COVID-19; Procalcitonin; In-hospital Infection 
Control Services; Intensive Care Unit.

HIGHLIGHTS
1.The procalcitonin-guided therapy in COVID-19 reduces antimicrobial use.
2. The procalcitonin serum levels showed an association with mortality.
3. There was a relationship between the PCT serum levels and laboratory markers related to bacterial in-
fection. 
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INTRODUCTION 

The COVID-19 pandemic imposed a significant demand on health systems at the 
global level. There was an increase in the need for an emergency expansion of qualified 
personnel, supplies and, in addition to that, some courses of action were based on national 
and international guidelines, mostly empirical, imposing unforeseen costs on the health 
system1.

In the COVID-19 pandemic context, in patients with initial clinical signs of fever, 
tachypnea, hypoxia, pulmonary infiltrates in chest imaging and increased biomarkers such 
as C-Reactive Protein (CRP)2, rational antimicrobial use and exclusion of bacterial coinfection 
become a challenge. The bacterial coinfection rates are estimated at 7% to 14%3-4. Even 
so, at the beginning of the pandemic, 80% of the COVID-19 patients underwent treatment 
with antibiotics5.

In March 2021, the National Institute for Health and Care Excellence instructed the 
performance of various tests that assist in decision-making referring to antibiotic use. The 
following stand out among the exams: complete blood count, chest images (X-ray, computed 
tomography or ultrasound), blood and urine samples, and nasal and oropharyngeal swabs 
for the respiratory viral polymerase chain reaction test (atypical pathogen), not indicating 
the Procalcitonin (PCT) dosage4.

During the pandemic, PCT was initially used for the COVID-19 diagnosis6-7, for 
evaluating severity of the infection8-10 and for detecting bacterial coinfection. A Cochrane 
meta-analysis from November 2020, which evaluated routine laboratory tests for COVID-19, 
including PCT, evidenced low sensitivity (which varied from 0% to 48%) and specificity (from 
26% to 95%) for the COVID-19 diagnosis6. Subsequently, an observational cohort study, 
conducted in the emergency sector of a tertiary-level hospital in Italy with 444 patients, 
considered the inclusion of PCT in the panel of pre-intervention tests as an intervention, 
including blood count, fibrinogen, prothrombin activity time, glucose, creatinine, sodium, 
potassium, alanine aminotransferase (ALT), total bilirubin, lactic dehydrogenase (LDH), CRP 
and interleukin-6. It was observed that PCT was not useful for the COVID-19 differential 
diagnosis in the emergency sector among patients who presented fever or respiratory 
symptoms7.

PCT is widely used to assess the bacterial infection risk and progression to severe 
sepsis and septic shock, together with other laboratory findings and clinical evaluation. The 
variation in the PCT levels was proposed to differentiate systemic inflammation of a viral 
origin from the one of bacterial origin in community-acquired pneumonia and sepsis. The 
significant increase in the PCT serum levels would indicate bacterial infection11.

PCT can emerge as a strategy in the identification of COVID-19 patients that do not 
present bacterial infection, with the purpose of reducing the prescription of antimicrobials12. 
Several studies report that high PCT levels are positively associated with COVID-19 
severity8-10; in addition to that, serial measures can be useful in foreseeing the prognosis13.

A meta-analysis, which aimed at investigating whether PCT would play a role in 
distinguishing patients with or without severe COVID-19, showed that increased PCT 
values are related to a five-fold increased risk of severe SARS-CoV-2 infection14. However, 
other studies suggest that PCT use might act as a guide for antibiotics de-escalation, 
reducing antibiotic use by two days in COVID-19 patients15. Severity and inflammation 
in the COVID-19 patients led to indiscriminate antimicrobial use, turning the bacterial 
coinfection diagnosis into a challenge.

Therefore, the pandemic reduced access to the United Kingdom Antimicrobial 
Stewardship Programs, with an increase in the consumption of antibiotics despite absence 
of bacterial infections16. Consequently, it becomes very important to implement and expand 
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This is a retrospective cross-sectional study developed at a public hospital in a capital 
city from southern Brazil, with secondary data extracted from the In-hospital Infection 
Control Service (Serviço de Controle de Infecção Hospitalar, SCIH) spreadsheet and the 
Tasy® electronic medical record. The population included was comprised by patients that 
evolved with the severe form of COVID-19 and Severe Acute Respiratory Syndrome (SARS) 
in all 84 ICU beds of the Institution.

The following inclusion criteria were established: being aged  ≥  18  years old and 
presenting a confirmed COVID-19 diagnosis by the Reverse Transcription Polymerase 
Chain Reaction test, ICU admission with indication of prone position, and PCT collection by 
the care team. The exclusion criteria were as follows: severe COVID-19 with no indication 
of invasive airway and prone position.

The data were collected in a two-month sampling period, which encompassed from 
February to March 2021. For data collection, a form consisting of the variables of interest 
was prepared: gender, presence of infection and topography, confirmation of healthcare-
associated infection (HAI) as defined by the SCIH, culture result, hematological parameters 
(leukocytes, neutrophils, band cells), PCT, antimicrobial use and presence of intervention 
by an infectologist with or without suspension of the antimicrobial. The HAI diagnostic 
criteria took into account documents issued by the National Health Surveillance Agency 
(Agência Nacional de Vigilância Sanitária, ANVISA)22.

The study was carried out with patients hospitalized in critical beds, given the 
majority availability of these beds to the population during this period. Regarding the 
profile of the population, it was defined as patients with SARS and need for prone position, 
as they presented a low PaO2/FiO2 ratio, configuring a more homogeneous group for 
comparison purposes. The data were collected by the researchers in SCIH spreadsheets, 
complemented by diverse information forwarded from the Curitiba Municipal Laboratory 
and from the electronic medical charts. A two-month follow-up period was chosen so that 
the data could be worked on rapidly by statisticians and to evaluate subsequent changes 
in the care practices. In this study, the PCT reference values and interpretation criteria were 
as follows: PCT < 0.5 ng/mL, normal test with low septicemia risk; PCT between 0.5 and 
2 ng/mL, systemic inflammations; and PCT > 2 ng/mL, severe bacterial infections or septic 
shock20.

The data were organized in Excel® spreadsheets and later analyzed in the R 4.0.4 

METHOD

the concept of antimicrobial use clinical management, specially prioritizing the activities 
performed by an interdisciplinary team.

Most of the studies that investigated the usefulness of the PCT-guided therapy 
in COVID-19 patients found reduced antibiotic use with no negative impact on the 
results15,17-19. The PCT cutoff point of 0.5 ng/mL was studied in the differential diagnosis 
between viral and bacterial infections20. PCT was investigated in a large number of studies 
with different populations and environments, with divergent results. These findings can 
be explained by several factors, including different cutoff values and strategies, routine 
implementation of the PCT-guided therapy, adherence to the protocol, or presence of 
antimicrobial management programs21.

With the objective of improving patient management, the PCT test was included in 
the list of exams to be requested in a hospital providing exclusive care by the Unified Health 
System in a capital city from southern Brazil. Given the above, the objective of the current 
study was to investigate the relationship of procalcitonin in the differential diagnosis of 
bacterial coinfection in COVID-19 patients.
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RESULTS

It was observed that, of all 231 patients selected for the sample, 126 (54.55%) were 
male, 146 (63.20%) presented pulmonary infections, and 159 (68.83%) evolved to death. 
There was suspicion of infection by the attending physician in 65 (28.14%) patients, with 
confirmation of the infections by an infectologist in 95 (41.13%), according to ANVISA criteria. 
The most commonly reported infection topography was pulmonary with 146  (63.20%), 
179 (77.49%) used antibiotics, 58 (24.11%) with identification of bacteria, and 34 (14.72%) 
with probability of bacterial coinfection according to the PCT level (Table 1).

Table  1 – Frequency distribution of the variables of interest of the study. Curitiba, PR, 
Brazil, 2021

Variable n† % CI‡ (95%)
Gender Female 105 45.45 39.16 51.9

Male 126 54.55 48.1 60.84
Outcome Not death 72 31.17 25.54 37.41

Death 159 68.83 62.59 74.46
Healthcare-Associated 
Infection

No 166 71.86 65.74 77.27
Yes 65 28.14 22.73 34.26

Confirmed infection by 
ANVISA§ criteria

No 136 58.87 52.43 65.02
Yes 95 41.13 34.98 47.57

Topography Bloodstream infection 7 3.03 1.48 6.12
Unidentified infection site 69 29.87 24.34 36.06
Skin - Soft parts 1 0.43 0.076 2.41
Pulmonary 146 63.20 56.82 69.16
Urine 8 3.46 1.77 6.68

Isolated bacterium No 173 74.89 68.92 80.05
Yes 58 25.11 19.95 31.08

Antibiotic use No 52 22.51 17.6 28.32
Yes 179 77.49 71.68 82.4

environment23. Descriptive statistical analyses were performed, with distribution of simple 
and relative frequencies, confidence interval, and association between variables with 
Pearson’s chi-square test and Fisher’s exact test when n < five. The tests were considered 
significant when p<0.05.

The study received a favorable opinion from the Committee of Ethics in Research 
with Human Beings from the Health Sciences Sector: CEP/SD 5,250,857.
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Procalcitonin Normal 136 58.87 52.43 65.02
Viral infection 61 26.41 21.14 32.44
Probability of bacterial coinfection 34 14.72 10.73 19.86

Note: †n = Number of patients in the subgroup; ‡CI = Confidence Interval; §ANVISA = Agência Nacional de Vigilância Sanitária 
(National Health Surveillance Agency).
Source: The authors (2021).

Table 2 evidences that, of the patients with a probability of bacterial 
coinfection (PCT > 2 ng/mL), one (2.9%) did not use antimicrobials, nine (26.5%) used them 
and their use was suspended, and 24 (70.6%) used them and the attending physician did 
not suspend their use. On the other hand, in patients with normal tests (PCT < 0.5 ng/mL) 
it was observed that 41 (30.1%) did not use antibiotics, 53 (39%) used them and their use 
was interrupted, and 42 (30.9% ) used them and the attending physician did not suspend 
their use after the PCT result was known. It is also observed that there was an association 
between antimicrobial use and infection as defined by the care team, SCIH infection 
diagnosis, topography of the infection and isolation of bacteria in the cultures (p<0.001).

Table  2 – Frequency distribution of the association between antimicrobial use and the 
variables of interest of the study. Curitiba, PR, Brazil, 2021

Variables Covariates

Antibiotics

p-valueDid not use Used and 
suspended

Used and did 
not suspend

n† %row‡ n† %row‡ n† %row‡

Gender Female 27 25.7 30 28.6 48 45.7
0.363

Male 25 19.8 46 36.5 55 43.7
Outcome Not death 17 23.6 30 41.7 25 34.7

0.091
Death 35 22 46 28.9 78 49.1

HAI§ No 48 28.9 63 38 55 33.1
<0.001

Yes 4 6.2 13 20 48 73.8
IC†† No 39 28.7 28 20.6 69 50.7

<0.001
Yes 13 13.7 48 50.5 34 35.8

Topography Bloodstream infection 0 0 2 28.6 5 71.4

<0.001
No 33 47.8 14 20.3 22 31.9
Skin - Soft parts 0 0 1 100 0 0
Pulmonary 19 13 59 40.4 68 46.6
Urine 0 0 0 0 8 100

Isolated bacterium No 48 27.7 65 37.6 60 34.7
<0.001

Yes 4 6.9 11 19 43 74.1
PCT‡‡ Normal 41 30.1 53 39 42 30.9

<0.001Viral infection 10 16.4 14 23 37 60.7
Probability of 
bacterial coinfection 1 2.9 9 26.5 24 70.6

Test used: Pearson’s Chi-Square.
Note: †n = Number of patients in the subgroup; ‡%row = Value in each row as a percentage of the row total; §HAI = Healthcare-
Associated Infection; ††IC = Infection confirmed by ANVISA criteria; ‡‡PCT = Serum procalcitonin.
Source: The authors (2021).
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In Table 3, PCT is categorized into three subgroups according to its serum value: 
Subgroup A, PCT < 0.5 ng/mL; Subgroup B, PCT from 0.5 to 2 ng/mL; and Subgroup C, 
PCT > 2 ng/mL. A relationship is observed between the PCT serum values and the increase in 
the laboratory markers related to bacterial infections, such as total leukocytes, neutrophils, 
band cells and CRP. With a PCT result < 0.5 ng/mL, the following mean values were found: 
leukocytes, 12,405 (SD: 5,224); neutrophils, 10,884 (SD: 4,714); band cells 799 (SD: 715); 
and CRP, 130  (SD:  98). When PCT reaches levels between 0.5 and 2  ng/mL, the mean 
values rise as follows: leukocytes. 16,761 (SD: 7,787); neutrophils, 14,775 (SD: 6,643); band 
cells, 1,648 (SD: 1,822); and CRP, 169 (SD: 92). With PCT values > 2 ng/mL the mean values 
are increased as follows: leukocytes, 16,478 (SD: 8,609); neutrophils, 14,396 (SD: 8,128); 
band cells, 1,927 (SD: 1,629); and CRP, 192 (SD: 127).

Table 3 – Descriptive parameters of the laboratory test values related to bacterial infections 
and PCT† levels. Curitiba, PR, Brazil, 2021 

A (PCT† < 0.5 ng/mL) B (PCT† from 0.5 to 2 ng/mL) C (PCT† > 2 ng/mL)

Variable M‡ MD§ SD†† IQR‡‡ M‡ MD§ SD†† IQR‡‡ M‡ MD§ SD†† IQR‡‡

Total 
leukocytes 12,405 11,395 5,224 6,925 16,478 16,590 7,787 8,810 16,761 15,520 8,609 11,195

Neutrophils 10,884 10,029 4,714 6,115 14,775 14,988 6,643 8,112 14,396 12,400 8,128 9,507

Band cells 799 635 715 666 1,648 1,207 1,822 1,599 1,927 1,457 1,629 2,656

CRP§§ 130 122 98 105 169 158 92 128 192 165 127 211
Test used: Fisher’s test, Normality test (Shapiro-Wilk)
Note: †PCT = Serum Procalcitonin; ‡M = Mean; §MD = Median; ††SD = Standard Deviation; ‡‡IQR = Interquartile Range; §§CRP = 
C-Reactive Protein.
Source: The authors (2021).

Table 4 shows the frequency distribution and association of the variables of interest 
with the PCT values, according to the categorization proposed. There was statistical 
significance between the PCT serum levels and mortality. Of the total deaths, 80 (50.3%) 
were in patients that presented PCT serum levels ≤ 0.5 ng/mL, 49 (30.8%) in those with 
PCT between 0.5 and 2 ng/mL, and 30 (18.9%) in those with PCT ≥ 2 ng/mL. Considering 
the subgroup of 136 patients that presented PCT ≤ 0.5 ng/mL, mortality was observed 
in 80 (58.8%); of the 61 patients with PCT from 0.5 to 2 ng/mL, in 49 (80.3%); and, of the 
34 with PCT > 2 ng/mL, in 30 (88.2%) (p<0.001).

There was statistical significance between healthcare-associated infection reported 
by the attending physician and the PCT levels, where PCT  <  0.5  ng/mL was found in 
26 (19.1%) of the patients with infection, in 27 (44.3%) with PCT from 0.5 to 2 ng/mL, and 
in 12 (35.3%) with PCT > 2 ng/mL (p<0.001). In the subgroup with PCT levels < 0.5 ng/mL, 
the bacterial agent was identified in 22 (16.2%) patients, in 23 (37.7%) with PCT from 0.5 
to 2 ng/mL, and in 13 (38.2%) with PCT > 2 ng/mL (p<0.001); in addition, antimicrobials 
were used in 95 (69.9%) subjects from the PCT < 0.5 ng/mL subgroup, in 51 (83.6%) from 
the PCT from 0.5 to 2 ng/ml subgroup, and in 33 (97.1%) from the PCT > 2 ng/ml subgroup 
(p<0.001).
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Table 4 - Frequency distribution and association of the variables of interest with the PCT† 
values, according to the categorization proposed. Curitiba, PR, Brazil, 2021

Variables/Covariates
n‡

A (PCT† < 0.5 ng/mL) B (PCT† from 0.5 to 2 ng/mL) C (PCT† > 2 ng/mL)
%row§ %col†† %total n‡ %row§ %col†† %total n‡ %row§ %col†† %total p-value

Gender Female 63 60 46.3 27.3 26 24.8 42.6 11.3 16 15.2 47.1 6.9
0.871

Male 73 57.9 53.7 31.6 35 27.8 57.4 15.2 18 14.3 52.9 7.8
Outcome Not death 56 77.8 41.2 24.2 12 16.7 19.7 5.2 4 5.6 11.8 1.7

<0.001
Death 80 50.3 58.8 34.6 49 30.8 80.3 21.2 30 18.9 88.2 13

HAI‡‡ No 110 66.3 80.9 47.6 34 20.5 55.7 14.7 22 13.3 64.7 9.5
<0.001

Yes 26 40 19.1 11.3 27 41.5 44.3 11.7 12 18.5 35.3 5.2
IC§§ No 81 59.6 59.6 35.1 38 27.9 62.3 16.5 17 12.5 50 7.4

0.49
Yes 55 57.9 40.4 23.8 23 24.2 37.7 10 17 17.9 50 7.4

Topography Bloodstream 
infection

2 28.6 1.5 0.9 3 42.9 4.9 1.3 2 28.6 5.9 0.9

0.036
No 52 75.4 38.2 22.5 13 18.8 21.3 5.6 4 5.8 11.8 1.7
Skin - Soft 
parts

1 100 0.7 0.4 0 0 0 0 0 0 0 0

Pulmonary 78 53.4 57.4 33.8 41 28.1 67.2 17.7 27 18.5 79.4 11.7
Urine 3 37.5 2.2 1.3 4 50 6.6 1.7 1 12.5 2.9 0.4

Isolated 
bacterium

No 114 65.9 83.8 49.4 38 22 62.3 16.5 21 12.1 61.8 9.1
<0.001

Yes 22 37.9 16.2 9.5 23 39.7 37.7 10 13 22.4 38.2 5.6
Antibiotic 
use

No 41 78.8 30.1 17.7 10 19.2 16.4 4.3 1 1.9 2.9 0.4
<0.001

Yes 95 53.1 69.9 41.1 51 28.5 83.6 22.1 33 18.4 97.1 14.3
Note: †PCT = Serum procalcitonin; ‡n = Number of patients in the subgroup; §%row = Value in each row as a percentage of the 
row total; ††%col = Percentages in the columns, that is, adding up to 100% in the column category; ‡‡HAI = Healthcare-Associated 
Infection; §§IC = Infection confirmed by ANVISA criteria.
Source: The authors (2021).

DISCUSSION 

A cross-sectional study carried out with 93 patients from an ICU in southern Brazil, 
aimed at describing the profile of the patients hospitalized due to COVID-19 and evaluating 
which variables were related to mortality. 50.5% of the patients were male, with a mortality 
rate of 69.3%24.

In March  2021, the National Institute for Health and Care Excellence pointed to 
the occurrence of bacterial coinfection in approximately eight percent (8%) of the people 
with COVID-194. A meta-analysis, which aimed at assessing the proportion of patients 
with bacterial, fungal and/or viral coinfection, evidenced that seven percent (7%) of the 
hospitalized patients due to COVID-19 had a bacterial coinfection; this proportion increases 
to 14% in studies that only included patients admitted to the ICU3.

A systematic review with meta-analysis was carried out with 14 studies and a total 
sample of 3,492 patients, with the objective of investigating the association between PCT 
and COVID-19. From the analyses of the studies, rates of secondary bacterial infections 
ranging from 4.7% to 19.5% were observed, which were associated with an increased risk 
of severe progression or fatal outcomes (OR: 20.8; 95% CI: from 11.6 to 37.4)25.

The bacteria isolation procedure performed in the preliminary analysis of a prospective 
cohort study conducted in France26 observed values below 40.6%, detected through a 
CRP panel (bacteria, viruses and antimicrobial resistance genes), in samples of the lower 
respiratory tract of 32 COVID-19 patients.
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The op. cit French study aimed at investigating bacterial coinfection in patients 
critically affected by COVID-19, through rapid molecular testing and measurement 
of its impact on management of the antibiotic therapy. The authors conclude that the 
identification of bacteria is essential to evaluate coinfection in COVID-19 in ICUs. Use of 
molecular diagnostic tools and initiation of narrow-spectrum antibiotics are key elements 
of the antimicrobial management guidelines for COVID-19 in critically-ill patients26.

Antibiotic use at the beginning of the pandemic exceeded 80% of the COVID-19 
patients5. There are even studies in which these rates exceed 90%8,10.

A cohort with a sample of 1,705  patients hospitalized due to COVID-19 from 
38 hospitals in Michigan (USA), selected between March 13th and June 18th, 2020, observed 
3.5% prevalence of infections, although 56.6% received early empirical antibacterial therapy. 
In all the hospitals, initial use of empiric antibacterials varied from 27% to 84%27.

In a retrospective study conducted with 73 COVID-19 patients in two US emergency 
departments, the overall antimicrobial prescription rate was 37%. A possible explanation 
for the low prescription rates was the use of rapid PCT to guide the empirical antibiotic 
decision. Of the 32 patients who had their PCT result available before the antibiotic 
prescription was given, 25% received antibiotics when compared to 46.3% of those who 
did not undergo the PCT test or whose result was only available after the antibiotic request 
(-21.3%; 95% CI: from -42.74% to -0.06%, p=0.061)18.

The prescription of antibiotics in relation to the PCT serum values was verified in 
the current study. In the patients diagnosed with infection, there was no prescription of 
antimicrobials in 6.2%, 20% used them and their use was suspended, and 73.8% used 
them and their use was not suspended. On the other hand, in the patients without an 
infection diagnosis, only 28.9% did not use antibiotics, 38% used them and their use was 
suspended, and 33.1% used them and their use was not suspended. Non-suspension of the 
antimicrobials, mainly in the group without infection, may have been due to therapeutic 
obstinacy of the care teams, in view of the severity of the cases.

A retrospective study, conducted in the United Kingdom with 118 patients with mild 
to moderate COVID-19 (non-ICU), aimed at suspending the antimicrobial with a PCT cutoff 
point < 0.25 ng/mL. The results showed that, in 72.5% of the cases, the antibiotic was not 
initiated and/or it was interrupted within 48 hours17.

A retrospective study also conducted in the United Kingdom with a sample of 
368 COVID-19 patients aimed at evaluating prescription of antimicrobials, mortality and 
ICU admission. In the analyses, using a PCT cutoff point of 0.25 ng/mL, the researchers 
observed that 33% (n=73) of the patients from the negative PCT group (PCT ≤ 0.25 ng/mL) 
were using antibiotics 48 hours after the COVID-19 diagnosis, when compared to 126 (84%) 
patients from the positive PCT group (PCT ≥ 0.25 ng/mL) (p≤0.001), which suggests good 
compliance with the guideline for reducing the prescription of antimicrobials, with no 
increase in mortality19.

In the secondary analysis of a multicenter prospective observational study conducted 
at 148 ICUs in Spain, the presence of lower PCT levels proved to have a negative predictive 
value of 94% for bacterial coinfection in ICU patients with confirmed Influenza A (H1N1). 
According to the authors, this may demonstrate that low PCT serum levels can be a good 
tool to rule out the presence of bacterial coinfection28.

 In a study carried out in the Netherlands with data obtained from the Good Clinical 
Practice - Compliant data management system Castor, the PCT value to identify secondary 
infections was demonstrated in an analysis of 66 critically-ill patients. Although the CRP 
and PCT levels were high in many patients at the initial presentation, secondary increases 
were associated with superinfections exacerbating COVID-19. This effect was particularly 
different for PCT29.
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The COVID-19 rapid guidelines recommendation from The National Institute for 
Health and Care Excellence  (NICE) suggest that elevated CRP levels do not necessarily 
indicate that pneumonia is caused by bacteria or SARS-CoV-2. However, lower C-Reactive 
Protein levels indicate that a secondary bacterial infection is less likely4.

Serum procalcitonin levels can signal the extent of the bacterial infectious process, 
which, when not diagnosed and treated, can progress to major complications such as sepsis 
and/or death. This scenario represents the main cause of death in ICUs and the increase 
in the procalcitonin serum levels might predict deterioration of the clinical condition. PCT 
can be relevant in the diagnosis of coinfections and in de-escalation and discontinuation of 
antimicrobials, as well as in prognosis. Health professionals should work in a transdisciplinary 
way, seeking beneficial advances for patients affected by COVID-19.

The limitations of this study include the fact that it was carried out in a single center 
and with a retrospective cross-sectional design, not allowing generalizations or causal 
relationship between the variables of interest. Although the study showed an association 
between PCT and antimicrobial use, it was not possible to determine whether it was 
only the PCT result that directed the clinical practice in relation to the administration of 
antimicrobials since, in these cases, both the clinical condition and other infection markers 
may have affected the decision.

PCT can be a useful tool in detecting bacterial coinfection in patients with severe 
COVID-19. The results allow asserting that procalcitonin can reduce empirical antimicrobial 
use and stimulate detection and identification of pathogens, taking into account the clinical 
and epidemiological data.

It is indispensable to continuously analyze data and encourage research studies on 
procalcitonin, with the objective of optimizing the clinical management of individuals with 
viral infections such as COVID-19, in addition to dissemination of the use of this biomarker 
by health professionals.

PCT should be evaluated within a concept of antimicrobial use clinical management, 
especially prioritizing the activities carried out by an interdisciplinary team, duly trained 
and with a common language, thus contributing more safety to the care provided to 
hospitalized patients.

CONCLUSION
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