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Original Article
Procalcitonin Serum Level in the Admitted COVID-19 
Patients

Background: Coronavirus disease 2019 (COVID-19) is an emerging disease that has 
affected the world and requires extensive studies. Studies have shown that high procalcitonin 
(PCT) level is associated with the severity of many diseases, such as bacterial endocarditis, 
pancreatitis, pyelonephritis, enterocolitis, and even appendicitis. This study aimed to evaluate 
the serum PCT levels in COVID-19 patients admitted to hospitals in northern Iran.

Methods: This cross-sectional descriptive-analytical study was conducted in Boo-
Ali Sina and Imam Khomeini hospitals, Mazandaran Province, the north of Iran. A 
questionnaire consisting of demographic characterization was filled out for every patient. 
Results of some laboratories and clinical manifestations of the disorder were extracted 
from their clinical records.

Results: A total of 103 COVID-19 patients (53 male and 50 female) were included 
in the study. Our patients’ mean serum PCT level was 0.18±0.024 ng/mL. Significant 
relationships existed between patients’ age and serum PCT level (P=0.025) and short-
term prognosis (P=0.044).

Conclusion: The short-term prognosis of the disease was significantly associated with the 
serum PCT level, which indicates that increasing the serum PCT levels worsen the short-term 
prognosis. Therefore, serum PCT level may help determine disease severity and predict the 
prognosis of the disease in COVID-19 patients.
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Introduction

rocalcitonin (PCT) is a precursor peptide 
of the hormone calcitonin, produced by 
many body cells. It is produced especially 
in response to bacterial infections, sepsis, 
and tissue damage. This marker differen-
tiates bacterial infection from other non-

infectious inflammatory conditions, viral infections, and 
microbial contamination of the sample [1-3]. Therefore, 
one of the important benefits of PCT measurements is 
speeding up the diagnosis of bacterial infection. On the 
other hand, awareness of the need for antibiotic treat-
ment in patients with fever reduces antibiotic overuse in 
epidemics in intensive care units or emergency depart-
ments. In other words, it prevents the possible side ef-
fects of antibiotic abuse in patients [1, 2, 4].

Coronavirus disease 2019 (COVID-19) due to the in-
fection with an emerging RNA virus called acute respira-
tory virus (SARS-CoV-2) leads to a global outbreak with 
unfortunate physical, psychological, and social conse-
quences and high mortality for humans [5]. Extensive 
studies are required to fully identify biological features, 
clinical signs, diagnostic tips, ways of prevention, thera-
peutic interventions, and access to markers determining 
the prognosis and severity of this emerging disease [6-9]. 
PCT is a useful blood marker for developing antibiotic 
initiation guidelines introduced while treating bacte-
rial pneumonia and acute respiratory distress syndrome 
(ARDS) [4, 10]. To determine the extent of changes in 
blood levels of this acute phase and estimate the frequen-
cy of bacterial superinfection and prescribe antibiotics 
in people with involvement, especially the lower respi-
ratory tract or ARDS, as well as the limited number of 
studies on biomarkers of this disease and the reported 
variations of severity, manifestations, and outcome of 
the disease in different geographical areas [11-16], we 
aimed to measure the serum PCT levels in COVID-19 
patients admitted to hospitals in northern Iran.

Materials and Methods

Study design and population

This cross-sectional descriptive-analytical study was 
conducted in Boo-Ali Sina and Imam Khomeini hospi-
tals, Sari City, Mazandaran Province, the north of Iran, 
from March 5, 2020, to June 4, 2020. The study popula-
tion consisted of all patients diagnosed with COVID-19 
who have been admitted to general or special units of 
these hospitals during the pandemic of COVID-19. Pa-
tients with a history of hemodialysis, amphetamine use, 

renal failure, rheumatoid arthritis, or uncontrolled lu-
pus erythematosus were excluded from the study. This 
study was approved by the Ethics Committee of Mazan-
daran University of Medical Sciences (IR.MAZUMS.
REC.1399.7681). 

Data collection

A questionnaire consisting of demographic character-
istics such as gender and age was filled out for every 
patient. Results of some laboratory and clinical manifes-
tations of the disorder were extracted from their clinical 
records.

Diagnosis of COVID-19 was based on clinical mani-
festations and laboratory and molecular tests. Blood 
samples were collected with EDTA anticoagulant, and 
a cell blood count (CBC) test was done with a Sysmex 
machine, XS 500i (Sysmex Corporation Kobe, Japan). 
All patients were tested positive for SARS-CoV-2 us-
ing real-time polymerase chain reaction (RT-PCR). 
Samples from nose and throat swabs were collected in 
a virus transport medium. Samples were extracted, and 
PCR amplification was performed on the Applied Bio-
systems (ABI) 7500 using the VIASURE SAR-CoV-2 
RT-PCR kit. Moreover, blood samples taken at the ad-
mission time were centrifuged for 10 minutes, then sera 
were separated. Eventually, serum PCT levels were 
measured by VIDAS instrument and PCT kit produced 
by BIOMERIEUX France (Lot:1007989680). The ref-
erence range of the serum PCT was less than 0.05 ng/
mL. According to the manufacturing company’s advice, 
serum PCT level less than 0.25 ng/mL indicates no risk 
of severe sepsis/septic shock, levels more than or equal 
to 0.5 indicates high risk, and levels within this range 
point to low risk for developing sepsis. The patients were 
followed for one month after admission date by means of 
repeat RT-PCR test results, course of the patient symp-
toms, discharge or need to more hospitalization, regres-
sion of chest CT-scan or chest x-ray signs, and need to 
home care. 

Data analysis

Statistical analysis of results was performed using 
SPSS software, version 24. Quantitative variables were 
expressed as mean and standard deviation (mean±SD). 
Qualitative variables were expressed as frequency and 
percentage. The Kolmorov-Smirnov test was used for 
the survey of the normality of data. The Student t-test 
or non-parametric equivalent Mann-Whitney U test 
was used to compare the means of the two groups. The 
Pearson correlation coefficient test and Spearman’s rank 

P
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correlation coefficient were used to examine the signifi-
cant correlations between quantitative parameters and 
non-parametric data. P<0.05 was considered statistically 
significant.

Results

A total of 103 COVID-19 patients (53 males and 50 
females) were included in the study. Finally, out of these 
patients, 55 patients (53.4%) improved, 23 patients 
(23.3%) were admitted, and 19 patients (18.4%) died. 
Demographic and historical features of COVID-19 pa-
tients are presented in Table 1.

The serum PCT levels were raised in 65 examined pa-
tients (63.1%), and the mean of the measurements was 
0.18±0.024 ng/mL. The mean serum PCT levels were 

0.19±0.024 and 0.17±0.024 ng/mL in the men and wom-
en, respectively; the difference was negligible (P=0.895).

Forty-three (41.7%) of our patients were admitted to 
ICU units. The mean serum PCT levels did not show 
a significant difference in patients admitted to the ICU 
(0.18±0.019 ng/mL) compared to non-ICU patients 
(0.19±0.027 ng/mL) (P=0.389).

There was a significant relationship between the age 
of patients and serum PCT levels (P=0.025) and short-
term prognosis (P=0.044). Table 2 presents the correla-
tion between specific parameters and serum PCT levels 
in COVID-19 patients.

Table 1. Demographic and historical features of COVID-19 patients

Parameter Mean±SD/No. (%)

Gender
Male 53(50.5)

Female 50(49.5)

Age (years)

Total 59.98±17.15

Male 59.3±17.32

Female 61.1±17

Underlying disease
Yes 54(52.4)

No 39(37.9)

Recent surgical history
Yes 6(5.8)

No 45(43.7)

Confusion
Yes 10(9.7)

No 87(84.5)

High respiratory rate
Yes 15(14.6)

No 82(79.6)

Oxygen Saturation (SO2) <93%
Yes 38(36.9)

No 59(57.2)

Hemodynamically unstable
Yes 17(16.5)

No 84(81.6)

Multilobes involvement in the chest X-ray or 
chest CT scan

Yes 76(73.8)

No 25(24.3)

Note: Some features of the patient are not provided.
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During our research period, we had 19 deaths. The 
outcome of the short-term follow-up of our patients is 
resented in Table 3. There was a significant relationship 
between serum PCT levels and short-term prognosis 
(P=0.044).

Discussion

Studies have shown that high PCT level is associated 
with the severity of many diseases, such as bacterial en-
docarditis, pancreatitis, pyelonephritis and enterocolitis, 
and even appendicitis. PCT is a useful blood marker for 
developing antibiotic initiation guidelines introduced 
while treating bacterial pneumonia and acute respira-
tory distress syndrome (ARDS) [1-3]. Our study showed 
that the mean serum PCT level in patients with CO-
VID-19 was 0.18±0.024 ng/mL. A statistically signifi-
cant relationship existed between serum PCT level and 
age (P=0.025). It was shown that serum PCT levels are 
raised with the increasing age of patients.

A statistically significant relationship existed between 
serum PCT level and short-term prognosis (P=0.044). 
This finding was similar to Fang Liu et al. findings. They 
evaluated the prognostic value of PCT on 140 patients 
with COVID-19 at admission in two groups from the 
grade of clinical manifestation: SG (Severe group) and 
MG (Medium group). The two groups had no significant 

difference regarding the male-to-female ratio. Out of 140 
patients, PCT increased in 8 patients (7.7%). The propor-
tion of patients with increased levels of PCT in SG was 
significantly higher than in MG (P=0.001). They observed 
an increase in PCT in only 8 patients (5.7%) with a severe 
form of the disease and suggested that PCT efficacy in the 
management process matters [17]. Feu Zhou et al. sup-
ported our results. They showed that out of 168 patients 
for whom the PCT test was performed, 70% of cases were 
normal, and 30% were increased and had a significant re-
lationship with disease severity and mortality [18].

Also, Lin C et al., in line with our findings, by inves-
tigating meta-analysis review studies, described the role 
of PCT in the short-term prognosis of monitoring. They 
concluded that discontinuing antibiotic therapy based on 
serum PCT in ICU patients reduces mortality. PCT treat-
ment significantly reduced antibiotic use compared to 
standard therapy without increasing clinical failure and 
mortality [10].

Heesom et al. supported our results. They reported a 
significant difference in the length of ICU stay. Patients 
with high PCT levels require invasive ventilation com-
pared to those with low PCT [19]. Lippi G et al., by con-
clusion from the available literature, reported that serum 
PCT levels increased in patients with a severe form of 
COVID-19 infection and bacterial superinfection [9].

Table 2. Correlation of serum PCT level and CURB65 criteria

Parameters P

Confusion 0.282

Respiratory Rate 0.868

SO2 <93 0.976

Hemodynamically unstable 0.854

Multilobes involvement in CXR/CT scan 0.710

Table 3. The outcome of the short-term follow-up of COVID-19 patients

Outcome No. (%)

Home care 4(4.8)

Improvement 55(54.5)

Hospitalization 23(22.8)

Death 19(18.8)

Note: The outcomes of the 2 cases are not provided.
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According to our results, serum PCT level does not sig-
nificantly increase in patients with COVID-19 at admis-
sion; the mean serum PCT levels was 0.18±0.024 ng/mL 
in our patients, which correlates to observations of other 
studies revealed a low level of serum PCT (<0.1−<0.5 
µg/L) in viral respiratory tract infection without concur-
rent bacterial infection or systemic inflammatory reac-
tions [1, 4, 8-10].

Conclusion

The short-term prognosis of the disease was signifi-
cantly related to serum PCT levels, which indicates that 
high serum PCT level worsens the short-term prognosis 
of the disease. So, serum PCT levels at admission time 
may help determine disease severity and predict disease 
prognosis in COVID-19 patients.

Limitations of our study were low sample size, lack 
of a classification of our patients in terms of severity of 
clinical manifestation, and no serial measurement of se-
rum PCT level. So, we suggest that in addition to over-
coming these limitations, the administration of antibiot-
ics be designated by measuring the serum PCT levels in 
patients with COVID-19 at admission.
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