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ABSTRACT

Objective: The purpose of our study is to determine either bacterial infection or poor outcomes among patients with Covid-19
caused by increased level of procalcitonin.

Study Design: Retrospective/ observational study

Place and Duration: THQ Hospital Khairpur Tamewali. Jan 2021-Jun 2021

Methods: In this research, there were a total of 190 patients of both sexes. Patients ranged in age from 20 to 85. Detailed
demographics, including age, sex, BMI, residence, and literacy, were obtained from all patients. Association of comorbidities
among cases was determined. All the patients diagnosed Covid-19 by nasopharyngeal PCR. Baseline level of procalcitonin was
measured among all cases before hospitalization and patients were separated either had bacterial infection or not. Outcomes
among all the patients were measured in terms of mortality and survivors. Complete data was examined using the SPSS 23.0
version for statistical purposes alone.

Results: Among 190 cases, most of the patients were males 110 (57.9%) and 80 (42.1%) patients were females. Mean age of
the patients were 52.13+13.44 years with mean BMI 26.14+11.54 kg/m2. 85 (44.7%) patients were from rural areas and 115
(55.3%) had urban residency. 100 (52.6%) patients were educated. Hypertension was the most common comorbidity found in
120 (63.2%), followed by diabetes 95 (50%), kidney disease found in 40 (21.1%) patients and asthma in 25 (13.2%) patients.
Mean PCT among all cases was 1.4+6.13 ng/mL. Bacterial infection (positive blood culture) was found among 130 (68.4%)
cases with procalcitonin. Severity of pneumonia was found among 123 cases of bacterial infection. Mortality among all cases
were 102 (53.4%) with positive blood culture for bacterial infection. Mean PCT of died patients was 1.1+4.6 ng/mL significantly
higher than that of survived patients 2.13+4.45. Blood urea nitrogen and aspartate aminotransferase (AST) were also found a
predictive value among died patients.

Conclusion: According to our findings, procalcitonin was the only biomarker strongly associated with patient mortality and
satisfaction in the intensive care unit. With increasing procalcitonin concentrations, death rates increased as quartiles of
procalcitonin levels rose. This study shows that intensivists may use procalcitonin to guide the management of COVID-19 and

the utilization of ICU resources.

INTRODUCTION

COVID-19 was declared a global pandemic by the World Health
Organization in 2020. Single-stranded RNA virus, SARS-CoV-2,
was revealed to be the culprit in Wuhan, China [1-4]. 1.8 percent
of those infected with SARS-CoV-2 have died, according to the 28
million cases documented in the US thus far [5]. The United States
has the greatest death toll in the world, with 514,000 deaths.

The most frequent symptoms of COVID-19 infection are
fever, dry cough, fatigue, and myalgia. However, bacterial
superinfection may develop in certain persons. Acute respiratory
distress syndrome (ARDS) and respiratory failure, necessitating
intensive care unit (ICU) treatment, can occur in more severe
instances [1-4]. A significant immunological dysfunction leading to
multiorgan dysfunction is a characteristic of advanced illness [6]. It
has been found that obesity, past lung, heart and diabetes
conditions and senior age are all risk factors for severe COVID-19.
A patient's chances of developing bacterial superinfection and
experiencing bad outcomes are still difficult to predict. To treat
COVID-19 patients, antimicrobials have been widely used [7,8],
which may have contributed to an increase in Clostridioides difficile
colitis, antimicrobial resistance, and pharmaceutical adverse
effects.

Antimicrobial usage decisions are influenced by the
likelihood/diagnosis of infection, informed by microbiological
sample and culture, as well as the severity of sickness and danger
of mortality. The WHO's recommendation for COVID-19 care
recommends the use of broad-spectrum antibiotic coverage in
cases of severe illness [9]. Antimicrobial de-escalation tactics
would be supported if patients at low risk of bacterial infection and
clinical deterioration and mortality could be identified.

Neuroendocrine thyroid parafollicular C cells generate
procalcitonin (PCT), a 116-amino acid glycoprotein, which is
typically found in the bloodstream at a concentration of 0.1 ng/mL
in healthy persons. Inflammatory cytokines, such as TNF-,
interleukin (IL)-1, and IL-6, frequently produced by bacterial
infection, increase the expression of PCT in practically all
tissues.[10,11] Prognostication in sepsis and antibiotic de-
escalation in lower respiratory tract infections have been
authorised by the FDA [12]. Thus, PCT has been shown to be
beneficial in determining whether lower respiratory tract infections
are caused by bacteria or not, with the exception of severe COVID-
19, and is especially helpful in pneumonia for reducing antibiotic
doses [13].

Biomarkers such as C-reactive protein (CRP), procalcitonin
(PCT), and D-dimer have all been shown to be high in the
seriously sick COVID-19 patients studied [14]. COVID-19 illness
severity and mortality have been linked to higher levels of
inflammatory markers [15]. Resource allocation for respiratory
assistance has been greatly aided by the use of biomarkers in
predicting illness severity [14]. There was a strong correlation
between ICU acceptance and death in COVID-19 in this research.

SARS-CoV-2 infection is the primary focus of this study,
which will examine if PCT concentrations may be used to predict
subsequent bacterial infections and patient outcomes.

MATERIAL AND METHODS

This retrospective/ observational study was conducted at THQ
Hospital Khairpur Tamewali and comprised of 190 patients had
corona virus disease. Detailed demographics, including age, sex,
body mass index, residence, and literacy, were obtained from all
patients with signed permission. In this investigation, patients
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under the age of 20 without a PCT value or written permission
were ruled out.

Patients ranged in age from 20 to 85. Depending on the
clinical suspicion of bacterial co-infection, a baseline PCT was sent
and repeated as necessary at intervals of 24-48 hours. All positive
blood and/or respiratory bacterial cultures were checked against
the electronic medical record system, and the resulting data was
gathered. The adjudication committee analysed positive cultures
for species generally regarded as a contamination, such as
coagulase-negative Staphylococcus. Every day, the patient's
clinical condition was assessed using the ordinal scale, an eight-
category measure [16]. Those who aren't hospitalised and aren't
requiring supplemental oxygen are ranked as 1 (no limitation of
activities), 2 (no limitation of activities), 3 (no limitation of activities)
and 4 (no limitation of activities but ongoing medical care). 5 (no
limitation of activities but ongoing medical care), 6 (no limitation of
activities but ongoing medical care), 7 (no limitation of activities but
ongoing medical care) 8(death).

Complete data was examined using the SPSS 23.0 version
for statistical purposes alone. Categorical variables were assessed
by using frequency and percentages. Mean standard deviation was
used to present data.

RESULTS
Among 190 cases, most of the patients were males 110 (57.9%)
wee males and 80 (42.1%) patients were females.(fig 1)

Gender

® Male = Female

42.1%

Figure 1: Gender distribution among all the cases

Mean age of the patients were 52.13+13.44 years with mean
BMI 26.14+11.54 kg/m?. 85 (44.7%) patients were from rural areas
and 115 (55.3%) had urban residency. 100 (52.6%) patients were
educated. Hypertension was the most common comorbidity found
in 120 (63.2%), followed by diabetes 95 (50%), kidney disease
found in 40 (21.1%) patients and asthma in 25 (13.2%) patients.
(table 1)

Table 1: Patients detailed demographics of enrolled cases

Variables Frequency Percentage
Mean age (years) 52.13+13.44

Mean BMI (kg/m?) 26.14+11.54

Residency

Urban [ 75 [ 447
Rural | 115 | 553
Literacy

Educated 100 52.6
Non-educated 90 47.4
Comorbidities

HTN 120 63.2
Diabetes 95 50
Kidney failure 40 21.1
Asthma 25 13.2

Mean PCT among all cases was 1.4+6.13 ng/mL. Bacterial
infection (positive blood culture) was found among 130 (68.4%)
cases with procalcitonin. Severity of pneumonia was found among
123 cases of bacterial infection.(table 2)

Table 2:
Variables | Frequency | Percentage
Mean PCT ng/ml | 1.4¢6.13 |
Bacterial Infection
Yes [ 130 | 68.4
No | 60 | 31.6
Severity of Pneumonia
Yes [ 123 [ 64.7
No | 67 | 353

Mortality among all cases were 102 (53.4%) with positive
blood culture for bacterial infection. Mean PCT of died patients was
1.1+4.6 ng/mL significantly higher than that of survived patients
<0.23+3.25.(table 3)

Table 3: Frequency of mortality and PCT among cases

Positive Blood Negative Blood
Variables Culture Culture
Mortality
Yes 102 (53.4%) 0
No 28 (14.7%) 60 (31.6%)
PCT (ng/mL) 1.1+4.6 <0.23+3.25
Blood Urea Nitrogen 2.346.2 <0.2+3.5
aspartate aminotransferase
(AST) 1.88+4.3 <0.2+5.6

Frequency of hospitalization (ICU stay) among all the cases
were 41 (21.6%) cases.(table 4)

Table 4: Frequency of ICU stay among all the cases

Variables | Frequency | Percentage
ICU stay
Yes [ 41 [ 216
No | 149 | 78.4
DISCUSSION

One of the biggest threats to world health is the SARS-CoV-2
virus. There are a number of factors to consider while developing
biomarkers that might assist in determining a patient's prognosis
and severity. Predictors of subsequent bacterial infection and
mortality in patients with SARS-CoV-2 infection are examined in
this study.

Antimicrobials may be reduced if the appropriate source
control is confirmed using computerised tomography, which may
help identify bacterial from viral illnesses. When PCT is negative
(NPV >95 percent), biomarkers like PCT seem to be effective in
predicting death, ICU admissions, and future bacterial infections.
Treatment teams should take note of these results, as they might
help them build better methods for predicting patient prognosis and
treatment, although PCT's elevation in response to COVID-19
must also be taken into account [17]. A link between baseline PCT
levels and the daily ordinal scale and PSI in our study validated the
predicted severity of COVID-19 in hospitalised patients. Because
of the extensive use of antimicrobials, it is possible that the natural
flora may become overrun, resulting in incorrect identification of
microorganisms [18].

In our study 190 patients had coronavirus disease were
included. Majority of the patients 57.9% were males and 42.1%
were females. Mean age of the patients were 52.13+13.44 years
with mean BMI 26.14+11.54 kg/m?. 85 (44.7%) patients were from
rural areas and 115 (55.3%) had urban residency. 100 (52.6%)
patients were educated. These results showed resemblance to the
previous researches.[19,20] Hypertension was the most common
comorbidity found in 120 (63.2%), followed by diabetes 95 (50%),
kidney disease found in 40 (21.1%) patients and asthma in 25
(13.2%) patients. The elevated death rate in this patient cohort
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may be due to the existence of certain cofactors. Our results were
comparable to the previous studies.[21]

Mean PCT among all cases was 1.4+6.13 ng/mL. Bacterial
infection (positive blood culture) was found among 130 (68.4%)
cases with procalcitonin. Severity of pneumonia was found among
123 cases of bacterial infection. Elevated procalcitonin levels were
shown to be significantly related with both mortality and ICU
admission, adding to the increasing body of evidence suggesting
procalcitonin may be helpful in patients infected with COVID-19
[21,22]. Calcitonin is generally expressed in neuroendocrine cells
but its procalcitonin (PCT) precursor, which is particular to bacterial
sepsis, has been found. [23] Within four hours following an
infection, procalcitonin levels in the blood rise as part of the innate
immune system's reaction.[24] A research by Self et al. found a
clear association between greater procalcitonin levels and an
increased risk of bacterial infection; however, there was no
threshold that could separate bacterial from viral infections.[25]

To add to the expanding body of research demonstrating the
value of procalcitonin in COVID-19 infection, our findings showed
that it was highly linked with mortality and ICU acceptability.
Mortality among all cases were 102 (53.4%) with positive blood
culture for bacterial infection. Mean PCT of died patients was
1.1+4.6 ng/mL significantly higher than that of survived patients
<0.23+3.25. Increased PCT levels >0.5 ng/mL have been linked to
a greater risk of SARS-CoV-2 infection in earlier investigations.
SARS-CoV-2 infection clinical course and/or bacterial
superinfection might be suspected by any significant rise in
PCT.[26,27] Procalcitonin was found to be a predictor of disease
severity and death in COVID-positive patients in an early Chinese
investigation, which supports our findings [28]. The researchers
discovered that procalcitonin levels rose significantly as the
condition progressed (PCT levels: 0.05 ng/mL in the moderate
group, 0.23 ng/mL in the severe group, and 0.44 ng/mL in the
critical group, p 0.05). This is similar to our findings in a Caribbean
community. Procalcitonin's use in the treatment of COVID-19
infection is supported by these studies, which were undertaken in a
range of ethnic groups.[29]

CONCLUSION

According to our findings, procalcitonin was the only biomarker
strongly associated with patient mortality and satisfaction in the
intensive care unit. With increasing procalcitonin concentrations,
death rates increased as quartiles of procalcitonin levels rose. This
study shows that intensivists may use procalcitonin to guide the
management of COVID-19 and the utilization of ICU resources.
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