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Ebstract

COVID-19 is a new disease designated by WHO as a p;mdena. COVID-19 is caused by a new variant of the
coronavirus called SARS-CoV-2. Monocytes and eosinophils are part of the innate immune system that is not
speciﬁcg) a particular antigen. This study set monocyte levels 3-8% and eosinophil levels 2-4% as normal
values. This study aims to determine the profile of monocytes and eosinophils in COVID-19-positive patients.
The design of this study was cross-sectional, using 68 medical records of patients who underwent PCR and
complete blood tests. The results showed that there were 21 patients with normal monocyte counts (30.8%), 24
patients with decreased eosinophil counts (35.2%), and 15 patients with normal monocyte counts and decreased
eosinophil counts (27.3%). Conclution: this study indicates that the examination of the number of monocytes and
eosinophils cannot be used as screening material for COVID-19.
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EZroduction

At the end of December 2019, S()rm);niems were referred to the hospital with a diagnosis of pneumonia of
unknown cause. The patients were linked to a fish market in Wuhan city, Hubei province, China !'- %, Several
scientists in China found the cause ofkBe pneumonia was a mutated Coronavirus named 2019 n-CoV. On
February 11, 2020, WHO announced the name of the pneumonia disease as COVID-19, and the cause was
SARS-CoV-2 Bl

COVID-19 infection causes a variety of symptoms. Common symptoms include respiratory system symptoms,
such as coughing, sneezing, and shortness of breath. In some cases, COVID-19 infection causes systemic
symptoms such as fever, fatigue, hypoxemia, headache . and others !"!. The various symptoms make COVID-19
challenging to diagnose the first time the patient meets the doctor, so a supportive examination is needed. The
diagnostic test for COVID-19 is a PCR examination. Research from Sucahya, at the beginning of the pandemic,
the Indonesian government only trusted one laboratory for COVID-19 examinations, but with increasing cases,

the number of reference labs increased. Until April 29, 2020, 89 laboratories were referred for COVID-19
[4]

examifigiion
Wang [. found that SARS-CoV-2 infects the body through the ACEmcpl()r. Monocytes are leukocyte cells
with ACE2 receptors so that SARS-CoV-2 can infect monocytes 1. Monocytes infected with SARS-CoV-2
showed increased secretion of 1L-6. Increased IL-6 will cause acute inflammatory conditions, which impact the
production of other leukocytes in the bone marrow ®l. Eosinophils are leukocyte cells whose formation process
is inhibited due to acute inflammatory conditions "1, Based on the existing background, the problem in this study
is formulated in the form of the following question "How do the COVID-19 calscsmn pare with the number of
monocytes?" and "How do COVID-19 cases compare to eosinophil counts?" with the aim of the study, namely
to find out how the comparison of COVID-19 cases with the number of monocytes and to find out how the
comparison of COVID-19 instances with the number of eosinophils.

Literature Review

Monocytes are mononuclear leukocytes that play a role in the innate immune system and makeup 3% to 8% of
all human leukocytes. Monocytes have a nucleus alped like a kidney with small vacuoles and a cytoplasm
containing few granules. Monocytes are formed in the bone marrow and released into the blood vessels.
Monocytes circulate in blood vessels or become tissue macrophages in the intestines, skezlrt‘ and lungs %91,
Recently, several studies have found that monocytes have heterogeneous properties and can be divided ithrv:c
subsets based on markers/receptors on the cell surface. Monocytes from 80% to 90% of|2bnocytes with the
marker CD1444CD16-. Monocytes from the remaining 10% to 20% with the markers CD1444+CD16+ and
CD144CD16++. The three subsets have different functions - 101,
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In general, monocytes have the function of phagocytes, mediators of inﬂalmm:ltioazmd a source of macrophages
and dendritic cells in blood vessels and tissues. Tha:hag(x:ytic abilities of monocytes, macrophages, and
dendritic cells make up the MNP system. The MNP system plays a role in inflammation and lissibmsis.
Monocytes that have differentiated into macrophages and dendritic ce can induce the proliferation of CD8+ T
lymphocytes and regulate the activation of CD4+ T lymphocytes that play a role in the specific immune system
6. 11].

In a state of infection or tissue damage, the chemokine receptor CCR2 on the surface of monocytes will be
stimulated by CCL2, which is secreted by infected or damaged tissue so that monocyte cells will move to that
location. At the site of infection or damage, monocytes will phagocytize microorganisms and secrete cytokines
such as IL-6 that modulate the inflammatory process. Some monocytes will enter the lymph channels, move to
the lymph nodes, and stimulate T 1y§EBhocyte cells. thus starting the specific immune process ' 12,

IL-6 plays a role in regulating the differentiation of monocytes into macrophages, increasing the expression of
GM-CSF receptors, and the differentiatffJ) of dendritic cells that have the ability of APCs to become
inflammatory macrophages. 1L-6 can bind to TL-6 receptors on brain endothelial cells to stimulate prostaglandin
synthesis and increase inflammation. Furthermore, IL-6 can initiate a chronic inflammatory response by
changing the leukocyte response from a neutrophil response t()a()n()cytcsfmilcr()philgcs [,

Eosinophils are one of the polymorphonuclear leukocytes that play a role in the innate immune system and make
up 2% to 4% of all human leukocytes. Eosinophils lac a lobed nucleus (usually two lobes) and many red
granules in their cytoplasm. Eosinophils are produced in the bone marrow and released into the blood vessels.
Eosinophils have a half-life of 8 to 18 hours in the blood vessels. Generally, eosinophils can persist for several
weeks in tissues [8- 141,

Eosinophils have multiple functions. The granules in eosinophils consist of a crystalloid nucleus, namely MBP,
and a matrix, namely ECP, EPO, and EDN, which have parts 151, The MBP crystalloid core is cytotoxic to
respiratory tract tissue because it causes iuancrcasc in membrane permeability through surface charge
interactions that disrupt the lipid bilayer layer. ECP and EDN matrices belong to the ribonuclease (RNAase), A
gene superfamily that can degrade ssRNA substrates in microorganisms such as viruses ' 11,

Under infectious conditions, eosinophils move to the infected tissue after being activated by IL-5. The IL-5
cytokine, produced by Th2 cells, maintains eosinophils in infected tissues, stimulating eosinophil movement and
maturation. In infected tissue, eosinophils phagocytize infected cells and destroy infected cells with MBP
crystalloids and ECP matrix. In addition to phagocytic abilities, eosinophils can kill infected cells extracellularly
[B)sccreting cytotoxins from degranulating eosinophils, thereby releasing the EPO matrix [3-191,

COVID-19 is a new disease that emerged at the end of a:mbcr 2019. The cause is a new variant of the
coronavirus, which WHO SARS-CoV-2 was lat@Eamed to avoid stigmatizing the virus's origin in terms of
population, geography, or animal association ['"!, SARS-CoV-2 causes COVID-19. The virus is a species of the
coronavirus that infects humans. Coronavirus is a virus from the C()r(xmridae family, which consists of 2
subfamilies: Orthocoronavirinae and Torovirinae. Orthocoronvirinae is divided into 4 genera, namely:
alphacoronavirus, betacoronavirus, gammaﬂ)ﬂavirus, and deltacoronavirus. The genera alphacoronavirus and
betacoronavirus are reported to frequently infect mammals and cause respiratory and gastrointestinal infections
in humans. Gammacoronavirus and delta coronavirus genera infect birds more often, but some can infect
mammals '],

Coronavirus is an RNA virus with a size of 120 nm to 160 nm. B! Under the electron microscope, the coronavirus
a crown-like appearance. There are four structural proteins in the infectivity of the coronavirus, namely,
spike (S), envelope (E), membrane (M), and nucleocapsid (N). The S protein is on the surface of the coronavirus
and functions t()mj to host cell receptors, a fusion of cell membranes with viruses, an@¥irus internalization.
The S protein in SARS-CoV-2 is similar to the S protein in SARS-CoV. Protein E plil}lc in the formation
and development of the viral envelope. Besides that, protein E has ion channels that play a role in the
inflammatory activation process. The M pr() gives the virus its shape and plays a role in viral assembly. M
protein is mainly found in the viral envelope. N protein acts as an antagonist of the interferon pathway, making it
difficult for the immune response to overc@la infection ['- 18191,

On December 29, 2019, 4 patients with pneumonia of unknown cause were reported in Wuhan city, Hubei
Province, China. The patients were linked to a local fish market in the city of Wuhan. On January 2, 2020, 41
patients with the same case were hospitalized. These patients were m:ected of having a nosocomial infection
and had severe symptoms. Cases of COVID-19 outside China were reported on January 13, 2020, in Bangkok,
Thailand. As of January 30, 2020, there were 7736 cases of COVID-19 in China and 86 circumstances outside
China. Ind()nesi;l, the first 2 cases were reported on March 2, 2020, As of May 27, 2020, as many as 5.6
li()n cases of COVID-19 had been confirmed worldwide and caused more than 352 000 deaths !-1%-21,

The transmission of COVID-19 began at a local fish market in Wuhan, China. This started the presumption that
COVID-19 came from animals and w;lm()n()tic, so it infects humans. The increasing number of COVID-19
cases unrelated to the local fish lTIil in the city of Wuhan supports the transmission of COVID-19 between
humans !'!. There are three r(s of transmission of COVID-19 between humans !');

First is droplet transmission, when a patient infected with COVID-19 coughs or sneezes. People around them can
inhale droplets that come out. This transmission is the main transmission (B:OVID- 19 transmission. The second
1s contact transmission, when someone touches a surface contaminated with the SARS-CoV-2 virus and then
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touches the eye, mouth, or nose area. Third, aerosol transmission occurs when droplets are suspended in the air.
In high doses, it czluse COVID-19 infection in people around it.

The pathogenesis of SARS-CoV-2 is still not fully understood, but the similarity of SARS-CoV-2 with SARS-
CoV and MERS-CoV helps to understand the pathogenesis of SARS-CoV-2. Interim research on the
pathogenesis (EOVID-]‘J states that there are five stages for SARS-CoV-2 to infect humans ['% 2%,

WHO reports that the incubation @)d for COVID-19 is 2 to 10 days, with an average of 59(];1)*5. Several
other studies have reported that the incubation period for COVID-19 can be more than 14 days. The period from
symptom onset to death ranged from 6 to 41 days, with a median of 14 dayhc period depends on the patient's
age and immune status. The period will be shorter in patients over 70 years of age than in patients under 70 years
[1.19]

Symptoms of COVID-19 range from asymptomatic to respiratory syslcnnlilmilgc and requiring ventilatory
assistance to systemic manifestations such as septic shock and MODS. Common symptoms in COVID-19
patients are r (=38°C), cough, sneezing, shortness of breath, headache, sore throat, and rhinorrhea.
Symptoms of COVID-19 depend on the patient's age and immune status, so elderly and immunocompromised
patients, may develop severe complications of pneumonia (characterized by tachypnea, severe respiratory
distress, or oxygen saturation <90%) ['%-?!1,

Patients with mild symptoms are reported to have recovered after seven days, while patients with severe
symptoms experience decreased rcsalt()ry function due to alveolar damage, which can lead to death. Cases of
COVID-19 deaths generally occur in patients with previous diseases (such as diabetes mellitus, hypertension,
and coronary heart disease) >,

In Indonesia, diagnosing COVID-19 is done by PCR examination. The diagnosis of COVID-19 is based on
epidemiological history, clinical manifestations, PCR examination, and additional examinations such as a CT-
scan radiological examination [22]. The study recommended by WHO is the PCR examination. The patient is
declared positive for COVID-19 if the PCR examination finds at least two target genomes (N, E, S, or RdRP)
spe@. for SARS-CoV-2 or if PCR is positive for betacoronavirus 1. The samples used in the PCR examination
are sputum, throat swabs, and lower respiratory tra(mcretions (1920

COVID-19-positive patients exhibit dysrcgulillicm:f the innate immune response in the presence of excessive
inflammation, as evidenced by a cytokine storm. Cytokine profiles in severe COVID-19 positive patients showed
similarities to cytokine profiles in ll’lilCl'()EC activation syndrome and secondary hem()phalg(x:y
lymphohistiocytosis. An increase in cytokines IL-2, TL-6, IL-7, GM-CSF, and TNF-a. The cytokine storm is
caused by excessive macrophage proliferation and activation [©- 21,

Examination of bronchoalveolar fluid in COVID-19 patients showed an ilmlsc in the number of MNPs, which
reached 80% of the total BAL cells. The MNP composition had a decrease in the number of alveolar
macrophages and an increase in the number of macrophages derived from blood vessels. On peripheral blood
examination of COVID-19-positive pulienn increase in the number of intermediate monocytes that produce
IL-6 was found. Mucr()phzlcontaining SARS-CoV-2 particles were found to express IL-6. Several studies
reported that an increase in IL-6 macrophages was associated with a decrease in the number of lymphocytes 1
18]

Several reports indicate that cases of COVID-19 are rare in patients with a history of asthma. A report on 140
COVID-19 patients in Wuhan showed none had a history of asthma or another atopic disease. Of these 140
patients, 53% had decreased eosinophil counts (absolute eosinopenia = <0.02x109 cells/L) at the time of first
admission. Another study on 548 COVID-19 patients in Wuhan reported that only five patients had an asthma
history. A study examining 85 severe COVID-19 patients showed that as many as 81% of patients experienced a
decrease in eosinophils at first admission [23].

Blood tests in COVID-19 patients show cosinopenia, and samples from lung tissue biopsies and BAL of
COVID-19 patients showed decreased eosinophil counts. The condition of eosin()[ml correlates with a
decrease in the number of lymphocytes. In addition, the condition of eosinopenia is associated with a poor
prognosis in COVID-19. The worsening of the COVID-19 condition could be caused by a decrease in the
number of ECP and EDN eosinophils that can degrade ssRNA substrates in SARS-CoV-2 [16.241

Low eosinophil conditions or eosinopenia are generally caused by acute infection. Various reports state that in
acute infectious conditions, there is eosinopenia, but the certainty is not known. The hypothesis of eosinopenia in
acute infectious conditions, according to Espinosa V et al., eosinopenia in acute infectious conditions occurs
because white blood cells that move first to fight antigens are neutrophils, macrophages, and monocytes.
Therefore, the production of these three white blood cells increases, but the production of other white blood
cells, such as eosinophils and basophils, decreases [%1.

Research Method

The study was conducted with a cross-sectional descriptive design, using patient medical records to determine
the description of monocytes and eosinophils in patients who hil(g]cif first PCR examination and complete
blood count. The collection of medical record data was carried out at a private hospital in the East Bekasi area.
e time processing, collecting, and calrr}*inaut the research was conducted during June - December 2020. The
population in this sey were all patients in a private hospital in the East Bekasi area. The samples in this study
were all patients in a private hospital in the East Bekasi area who carried out PCR examinati§fell for COVID-19
diagnostic tests and performed complete blood tests. This study uses secondary data, namely medical records of
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patients suspect@f COVID-19 infection and conducting PCR examinations and blood tests. Data collection
was carried out in the medical record section of a private hospital in the East Bekasi area. Furthermore, the
medical record data will be recorded according to the research variables. The data that will be used are the
results of the PCR examination, the number of monocytes, the number of eosinophils, gender, and age. All data
obtained will be filtered again according to the in@()n and exclusion criteria set to produce data that will be
used in the results of this study. Processing of data collected through medical records is processed using
Microsoft Office Excel 2016 and SPSS 16.0 for Windows programs.

Result and Discussion

In this chapter, the rese;a']er will present the results of data collection obtained from one of the private hospitals
in the East Bekasi area. Data collection was carried out from November 2020 to December 2020. The data used
in this study came from patient medical records. Some of the limitations of this study are that this data does not
have a record of the patient's disease phase and the length of time the patient was infected with SARS-CoV-2.
The data collection method was carried out by random sampling, where the researcher took data from medical
records that met the inclusion criteria. "[B data collection obtained as many as 77 patients according to the
inclusion criteria. There were 34 negative COVID-19 patients and 43 positive CBJID- 19 patients.

The result of the Kolmogorov-Smirnov normality test in this sample is 0.000, and it can be concluded that the
data distribution is not normal, so the statistical calculation used is the Wilcoxon statistical test. Researchers
conducted the Wilcoxon statistical test to determine whether tl'm was a comparison between PCR-negative
patients and PCR-positive patients. The comparison is seen in the number of monocytes and the number of
eosinophils. The number of data used was 68 of 77 patients because the number of positive and negative PCR
patient data obtained was not the same, so the researchers took the least amount of PCR data, namely negative
PCR data, as many as 34 patients and took 34 patients from 43 positive PCR patients. This is done so that the
results obtained are more objective. The selection of 34 patients from 43 positive PCR patients was based on the
order in which researchers received patient medical record data from the relevant hospital.

Table 1: Comparison of PCR by age group

| Age Group | Age Range | COVID-19 Negative COVID-19 Positive Total

1 <6 years 1 (1,5%) 0 1(1,5%)
2 7-19 years 1 (1,5%) 0 1(1,5%)
3 20-29 years 2 (2,9%) 1(1,5%) 3 (4,4%)
4 30-39 years 6 (8,8%) 8 (11,8%) 14 (20,6%)
5 40-49 years 11 (16,2%) 10 (14,6%) 21 (30,9%)
6 50-59 years 8 (11,.8%) 10 (14.6%) 18 (26,5%)
7 >60 years 5 (7,3%) 5 (7,3%) 10 (14,6%)

Total 34 (50%) 34 (50%) 68 (100%)

The results of the PCR examination based on the patient's age showed that the age group 5 (age range 40 to 49
years) wmhc age group that performed the most PCR examinations, with as many as 21 patients. Of the 21
patients, 11 had negative PCR results, and ten had positive PCR results.

Table 2: PCR comparison by sex

Gender COVID-19 Negative COVID-19 Positive Total
Man 19 (27.9%) 18 (26.5%) 37 (544%)

Woman 15(22,1%) 16 (23 .5%) 31 (45.6%)
Total 34 (50%) 34 (50%) 68 (100%

The results of the PCR examination based on gender showed that of 37 male pilticntsm) patients had negative
PCR results, and 18 patients had positive PCR results. Of the 31 female patients, 15 had negative PCR results,
and 16 had positive PCR results.

Table 3: PCR comparison based on monocyte count

PCR Result | Decreased Monocytes | Normal Monocytes | Monocytes Rise | Asymp. Sig. (2-tailed)
Positive 1 (1,5%) 21 (309%) 12 (17.6%)
Negative 2 (29%) 19 (28 0%) 13 (19,1%) 0.000
Total 3 (44%) 40 (58.9%) 25 (36.7%)

The results of the PCR examination based on tumber of monocytes showed that there were three patients
with decreased monocyte counts, two patients had negative PClaesults, and one patient had positive PCR
results. A total of 40 patients had normal monocyte values, 19 patients with negative PCR rcats and 21
patients with positive PCR results. As well as 25 patients with increased monocyte counts, 13 patients with
negative PCR results and 15 with positive PCR results. From the data collected, nvals found that there were 21
patients with normal monocyte counts, with a percentage of 30.9%. Wilcoxon test results show the value of
Asymp. Sig. (2-tailed) of 0.000.
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Table 4: Comparison of PCR based on the number of eosinophils

PCR Result| Decreased Eosinophils | Normal Eosinophils | Eosinophils Rise | Asymp. Sig. (2-tailed)
Positive 24 (35,2%) 9(132%) 1(1,5%)
Negative 19 (28.0%) 10 (14.7%) 5(7.3%) 0.622
Total 43 (63.2%) 19 (27.9%) 6 (8.8%)

Table 8 shows that from the dzll:ﬂ()llecled‘ it was found that 24 patients had decreased eosinophil counts, with a
percentage of 35.2%. Wilcoxon test results show the value of Asymp. Sig. (2-tailed) of 0.622. The results of the
PCR examination based on the lanber of eosinophils showed that there were 43 patients with decreased
eosinophil counts, 19 patients had negatiwm:R results, and 24 patients had positive PCR results. A total of 19
patients had normal eosinophil values, ten had ncgativa)CR results, and nine had positive PCR results. As well
as six patients with increased eosinophil counts, five patients with negative PCR results and one with positive

PCR results.

Table 5: Comparison of the number of monocytes based on the number of eosinophils

Monocyte Decreased . . . . o. | Asymp. Sig.| Asymp. Sig.
Count PCR Eosinophils Normal Eosinophils | Eosinophils Rise PCR - PCR +
— - 2(2,9%) 0 0
Decreased " 1(1.5%) 0 0
) - 7(102 %) 8 (11,7%) 4 (5.8%)
Normal " 15 (22.0%) 5 (73%) 1 (1.5%) 1.000 0.068
Ris - 10 (14,7%) 2(29%) 1 (1,5%)
15¢ I 8 (11.7%) 4(58%) 0

Table 9 showed that from the data collected, 15 patients with normal monocyte counts and decreased eosinophils
were found in the positive PCR group. There were also ten ntienls with increased monocyte counts and
decreased eosinophils from the negative PCR group. Wilcoxon test results show the value of Asymp. Sig. (2-
tailed) of 1000 from the negative PCR group and 0.068 from the positive PCR group. The comparison of the
number of monocytes based on the number of eosinophils in the negative PCR group showed as many as ten
patients with increased monocyte counts and decreased eosinophils. The comparison of the number of
monocytes based on the number of eosinophils in the positive PCR group showed as many as 15 patients with
n()nmm()n(:cyte counts and decreased eosinophils.

The results of this study indicate that the most positive COVID-19 patients were found in patients in age group 4
(age range 30 years to 39 years) and age group 5 (age range 40 years to 49 years), with as many as ten patients in
age group 4 and ]nalicnts. Age group 5 out of a total of 34 COVID-19-positive patients. This can be caused
because a person's age is a risk factor for COVID-19 infection. With age, the immune system declines, so older
people are more susceptible to disease. The age group 4, aged 30 to 39 years, was the group that most reported
positive cases of COVID-19 P91, Other reports indicate that age group 3, ranging from 20 to 29 years, is [Jf)
group that reports the most positive cases. After these two age groups, followed by the age group 6, the age
range of 50 years to 59 years. This can happen because these age gmupnre included in the productive age
group, so many people in these age groups are often outside the home, increasing the risk of SARS-CoV-2
infection 127,

This dy showed that the positive patient for COVID-19 was found in the male patient gender. There were 18
male patients with positive PCR results from 34 patients with positive PCR results. This can be caused because
more men work outside their homes. Thus, men are more at risk for infection with COVID-19. A report by Jin
et al. from the journal "Gender Differences in Patients with COVID: Focus on Severity and Mortality" said
that the prevalence of COVID-19 in men and women was almost the same. Of the 425 COVID-19 positive
patients, 56% were male [28]. The report by WHO stated that of 1434793 p()silim:OV[D-]() patients, 47%
were women and 51% were men [29]. Other results found by Jin JM ef al. The mortality rate of COVID-19
patients is higher in male patients than in female patients. This can occur due to lifestyle factors because men's
lifestyles are more likely to be associated with various substances that can lower the immune system, such as
lifestyle smoking, drinking alcoholic beverages, and severe stress. These three things can cause complications in
organs in the body that can cause various diseases and make patients more susceptible to COVID-19 infection
130]

The normal value for the number of monocytes in humans is 3-8% of total white blood cells. In conditions of
viral infection, the number of monocytes will increase. This is because monocytes have several roles in the
innate immune system besides being phagocytic cells, namely cells that induce the inflammatory process by
releasing inflammatory cytokines. The inflammatory process is one of the innate protective mechanisms in the
body when it experiences tissue damage. Inflammation is divided into 2, namely: acute inflammation,
inflammation that lasts for a few days to several weeks, and chronic inflammation, which lasts for months to
years. The most important white blood cells in acute inflammatory conditions are neutrophils and macrophages.
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Meanwhile, the most important white blood cells in chronic inflammatory conditions are macrophages and
lymphocytes [¥-2-311,

In this study, the Wilcoxon statistical test showed a value of 0.000, so that it could be f()ua a difference between
the number of monocytes in PCR negative patients and PCR positive patients, so it could be concluded that there
was a relationship between the number of monocytes and the patient's PCR results. The standard value for the
number of eosinophils in humans is 2-4% of the total white blood cells. In conditions of parasitic infection, the
number of eosinophils will increase. This happens because APC cells stimulate the adaptive immune system,
Th2 cells, and will facilitate eosinophils from the bone marrow to the site of infection. After eosinophils are at
the site of parasitic infection, eosinophils will degranulate and release granules in their cytoplasm, which will
damage the infecting parasite. The same is true for viral infections ¥l In SARS-CoV-2 disease, the number of
eosinophils decreases. The cause of the decreased eosinophil count in the COVID-19 condition is unknown.

The theory from Lindsey AW et al. states that eosinopenia or decreased eosinophil count (eosinophil count
below 2% of total white blood cells) in COVID-19 patients is caused by a decrease in lymphocyte count %4,
Another theory says that eosinopenia occurs because eosinophils move to the site of infection so that on blood
examination, the number of eosinophils appears to decrease, and eosinopenia occurs due to acute inflammation
6], On examination of lung tissue, various reports stated that COVID-19 patients did not experience an increase
e()sin()phils either early in the infection phase or during p()stm()rla@]ellysis 116241 A report from Zhang et al.
showed that out of 140 COVID-19 patients, 53% had cosinopenia when the patient was first admitted to the
hospital 2!, Another report by Rodriguez et al. and Du et al. stated that eosinopenia was associated with a poor
prognosis [16-331,

In this study, the Wilcoxon statistical test showed a value of 0.622, so there was no difference between the
number of eosinophils in PCR negative patients and PCR positive patients, so it can be concluded that there is no
relationship between the number of eosinophils and the results of PCR patients.

In a comparison study of the number of monocytes and eosinophils in the negative PCR group, the Wilcoxon
statistical test showed a value of 1,000, so there was no difference between the number of monocytes and
eosinophils in the PCR negative patient %!, So, it could be concluded that there was no relationship between the
number of monocytes and eosinophils in the negative PCR group. In comparison, in the study of the number of
monocytes and eosinophils in the itive PCR group, the Wilcoxon statistical test showed a value of 0.068, so
there was no difference between the number of monocytes c()sin()phils in the positive PCR group. So, it
could be concluded that there was no relationship between the number of monocytes and eosinophils in the
positive PCR group.

This research has several limitations. First, this study only used data the first time the patient und@zm a PCR
and complete blood count. So the changes that occurred after the examination were not included in this study.
Second, the data did not have the results of the patient's radiological examination, so the phase and severity of
the disease could not be known. Third, from the data collected, there are no other diseases that the patient may
experience because the number of monocytes and the eosinophils is an innate immune system that will react to
all antigens that can stimulate these two cells. Therefore, the examination of the number of monocytes and the
number of eosinophils is not specific to COVID-19 disease.

Conclusion
From the results of the research shown in previous chapters, it is concluded that this study indicates that the
examination of the number of monocytes and eosinophils cannot be used as screening material for COVID-19.
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