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ABSTRACT
The COVID-19 virus has spread rapidly around the world and there are many patients in multiple countries. Great efforts have been made to find effective medications against the COVID-19. This study aims
to compare the effectiveness of LINCOCIN® and AZITRO® in the treatment of COVID-19 associated
pneumonia. A total of 24 hospitalized patients aged between 30-80 years who were admitted to the
Tarsus Medical Park Hospital between February to March 2020 was included in the study. The patients
were divided into LINCOCIN® and AZITRO® treatment groups. Bronchoalveolar-lavage PCR results
were compared after treatment. The mean age was 58.4±15.4 years in the LINCOCIN® group and
59.1±16.6 years in the AZITRO® group. In the LINCOCIN® group, the rate of males was 66.7% and
it was 58.3% in the AZITRO® group. There were no statistical differences in terms of age and gender
between the groups. On the 6th day after starting treatment, negative bronchoalveolar PCR result was
83.3% in the LINCOCIN® group and 33.3% in the AZITRO® group. The negative bronchoalveolar
PCR proportion was significantly higher in the LINCOCIN® group than in the AZITRO® group.
LINCOCIN® usage may be more appropriate in the treatment of COVID-19 associated pneumonia.
Further studies with a large sample size should clarify these results.
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INTRODUCTION
The emergence of the new coronavirus (SARS
CoV-2, COVID-19) that appeared in Wuhan,
China, in December 2019 poses an important
and urgent threat to global health. The COVID19 virus has spread rapidly and there are many
cases in multiple countries now.1 The World
Health Organization (WHO) reported the
COVID-19 epidemic as a pandemic in March
2020.2 A recent study reports that approximately
80% of patients show minor symptoms and the
mortality rate is 2.3%. However, the mortality
rate increases to 8.0% in patients aged between 70
and 79 years and 14.8% in patients aged over 80
years.3 Therefore, there is an urgent need for
effective treatment to reduce the destructive
effects of COVID-19.
Symptoms of COVID-19 may vary in infected
patients.4 Some people may not present any
symptoms, although the disease is characterized
by fever, cough, and shortness of breath. Other
symptoms include tiredness, muscle pain, sore
throat, runny nose, and diarrhea. Some patients
experienced the loss of smell and taste.4,5 On the
contrary, the disease can cause serious medical
conditions and can lead to death in some
patients. Older people and patients with chronic
medical illnesses are at greater risk of complications. These complications may include pneumonia, acute respiratory distress syndrome
(ARDS), sepsis, septic shock, and multiple organ
failures.5
LINCOCIN® contains lincomycin hydrochloride that inhibits bacterial protein synthesis by
binding to the 50S subunit of the bacterial ribosomes.6,7 LINCOCIN® can be used in many
infections caused by staphylococci, streptococci,
and pneumococci.6 AZITRO® contains azithromycin monohydrate that also inhibits protein
synthesis by binding to the 50S ribosomal subunit.8 AZITRO® is used in the treatment of

middle ear infections, intestinal infections, sexually transmitted infections, strep throat, pneumonia, and malaria.9
Significant efforts have been made to find effective medications against COVID-19 pneumonia
around the world. However, there is no definitive
treatment. This article has been conducted to assess
the effectiveness of LINCOCIN® and AZITRO®.
In this study, we hypothesize that LINCOCIN®
might be more effective than AZITRO® in the
treatment of COVID-19-associated pneumonia.
METHODS
Sample and Procedure
A total of 24 hospitalized patients aged
between 30 and 80 years, who were admitted to
the Tarsus Medical Park Hospital between
February and March 2020, were included in the
study. The nature and purpose of the study were
explained to all patients and informant consent
was obtained. The approval for this study was
received from the Turkish Ministry of Health.
The approval number was 2020/34.
The inclusion criteria of the patient group
were as follows: (1) an age range of 30–80 years,
(2) real-time reverse transcription–polymerase
chain reaction (real-time RT-PCR) documented
SARS-CoV-2 carriage in the bronchoalveolar-lavage fluid, (3) findings of pneumonia in chest
computerized tomography (CT) compatible with
COVID-19, (4) no need for ventilatory assistance
and (5) not using any medications other than
LINCOCIN® and AZITRO®. Patients were
included in the study 3 days after symptoms
onset. Pregnant patients and patients with known
allergy to LINCOCIN® and AZITRO® were
excluded from the study.
The patients were divided into LINCOCIN®
and AZITRO® treatment groups, respectively.
Patients were randomly assigned following simple randomization procedures (computerized
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random numbers) to one of two treatment groups.
In the first group, the patients received intravenous LINCOCIN® 600 mg twice a day for 5 days.
In the second group, the patients received oral
AZITRO® 500 mg for the first day and 250 mg
for days 2–5. We applied this treatment protocol
because the protocol has been reported in previous studies.10 On the 6th day after starting treatment, PCR findings were compared.
Coronavirus Detection
All suspected patients were detected using
real-time RT-PCR and those who were positive
for the COVID-19 RNA were included in the
study. The bronchoalveolar-lavage fluid of the
patients was collected and COVID-19 RNA was
detected (nucleic acid extraction using Nuclisens
Easy Mag®, Biomerieux and amplification with
RealStar SARS CoV-2®, Altona).
Statistical Analysis
Data analysis was performed by using
Statistical Package for Social Sciences-SPSS for
IBM, 21.0 program. Demographic variables and
general characteristics of the patients were presented by using descriptive statistics. The distribution of the variables was assessed with the
Kolmogorov–Smirnov test. Independent sample
t-test was used to compare normally distributed
parametric variables. The chi-square test was

used for the comparison of normally distributed
categorical variables. A P-value <0.05 was
accepted to be statistically significant.
RESULTS
The data obtained from 24 hospitalized
patients aged between 30 and 80 years. The mean
age was 58.4±15.4 years in the LINCOCIN®
group and 59.1±16.6 years in the AZITRO®
group. In the LINCOCIN® group, the rate of
males was 66.7% (N = 8) and the rate of females
was 33.3% (N = 4). In the AZITRO® group, the
rate of males was 58.3% (N = 7) and the rate of
females was 41.7% (N = 5). There were no statistical differences in terms of age and gender
between the groups (P > 0.05) (Table 1).
Table 2 shows the proportion of negative
bronchoalveolar PCR results in the LINCOCIN®
and AZITRO® groups. On the 6th day after
starting treatment, negative bronchoalveolar
PCR result was 83.3% in the LINCOCIN® group
and 33.3% in the AZITRO® group. The negative
bronchoalveolar PCR proportion was significantly higher in the LINCOCIN® group than in
the AZITRO® group (P < 0.05).
In addition, the clinical outcomes were also
better in the LINCOCIN® group like duration
of hospitalization, temperature normalization,
and radiological progression.

TABLE 1. Demographic Variables and Clinical Characteristics of the Sample

Age (years)
Gender
Male
Female

LINCOCIN®
N = 12
Mean ± SD

AZITRO®
N = 12
Mean ± SD

P*

58.4±15.4

59.1±16.6

0.762

N (%)

N (%)

P**

8 (66.7)
4 (33.3)

7 (58.3)
5 (41.7)

0.061
0.053

*Independent sample t-test was used. **Chi-square test was used.
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TABLE 2. The Proportion of Patients with Virologic Cure (Negative Bronchoalveolar PCR), in
COVID-19 Patients Treated with LINCOCIN® and AZITRO®
Treatment

LINCOCIN®
N = 12
N (%)

AZITRO®
N = 12
N (%)

P*

Before treatment
After treatment
(6th day)

0/12 (100)
10/12 (83.3)

0/12 (100)
4/12 (33.3)

0.012

*Chi-square test was used.

DISCUSSION
Findings and Comparisons with Similar Studies
There are contradictory results in previous
studies in terms of COVID-19 treatment. Gautret
et al. reported that hydroxychloroquine and azithromycin therapy was associated with reduced viral
load in patients with COVID-19.10 In another article, a Chinese team declared that more than 100
patients with COVID-19 pneumonia demonstrated clinical improvements with chloroquine
phosphate treatment.11 On the contrary, Molina et
al. reported positive SARS-CoV2 RNA in nasopharyngeal swabs at days 5–6 after treatment initiation with hydroxychloroquine and azithromycin.12
In addition, a recent study from China found no
difference in virologic clearance at 7 days with or
without 5 days of hydroxychloroquine. The study
also reported no difference in clinical outcomes.13
We show here that LINCOCIN® is more effective in clearing viral bronchoalveolar carriage of
SARS-CoV-2 in patients with COVID-19 pneumonia. An important difference was observed
between LINCOCIN®-treated and AZITRO®treated patients on the 6th day after treatment initiation. Also, clinical improvements were more
prominent in LINCOCIN®-treated patients. This
result is of great importance because there is no
definitive treatment of COVID-19 pneumonia.
Clinical Implications
The viricidal effects of chloride and alcohol
have been demonstrated in many studies.14–18

LINCOCIN® contains lincomycin hydrochloride, and benzyl alcohol as a preservative.6 We
think that hydrochloride and benzyl alcohol may
be responsible for the antiviral effect of
LINCOCIN®. Furthermore, lincomycin can
also prevent secondary bacterial infections. In
this context, LINCOCIN® can be an effective
medication in the treatment of COVID-19
pneumonia.
LINCOCIN® can be initiated after positive
SARS-CoV-2 carriage in the bronchoalveolar-lavage fluid. On the contrary, a combination with
other drugs like antivirals, hydroxychloroquine,
or low molecular weight heparin may also be
applied.
Strengths, Limitations, and Future Directions
In the present study, we primarily examine the
effectiveness of LINCOCIN® and AZITRO® in
the treatment of COVID-19-associated pneumonia. According to the results of this study,
LINCOCIN® was more effective than
AZITRO®. The literature is very limited to this
subject and this study can make a significant contribution to the literature.
There are some limitations to the current
study. First, the sample size is relatively small.
Future studies with a large sample size should be
necessary to clarify the findings. Second, the
study only focusses on the effectiveness of
LINCOCIN® and AZITRO®. The addition of
other medications like antiviral agents would
improve the quality of the study.
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