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ABSTRACT

Introduction: COVID-19 is a zoonotic disease caused by a coronavirus which is similar to Middle East Respiratory Syndrome
(MERS) and Severe Acute Respiratory Syndrome (SARS), which can spread mainly from person to person through droplets
from the nose or mouth through coughing, sneezing or talking and inhaling droplets from an infected person. Antibody Rapid Di-
agnostic Test (RDT) is a simple, inexpensive and efficient screening kit. It employs whole blood or serum/blood plasma samples
as a humoral immunological response. If the result is reactive then it will be followed by a Reverse Transcriptase-Polymerase
Chain Reaction (RT-PCR) examination. Evaluation of the haematological profile of COVID-19 patients is also important for pa-
tients with mild or no symptoms.

Aims: To evaluate and compare the effectiveness of RDT Antibody, serological testing, RT-PCR and haematology in non-severe
covid-19 patients.

Methodology: The study design was a cross-sectional study that was conducted from October to December 2020 in several
hospitals in the city of Kupang which treated patients with mild or no symptoms. Research respondents were 34 subjects who
had agreed and signed the informed consent. The subjects were taken their blood samples for RDT antibody examination using
blood serum (taken from centrifuged whole blood and separated the blood serum), where the reactive results on RDT antibod-
ies must be followed by confirmatory or diagnostic tests which are the nasopharyngeal and oropharyngeal swabs for reverse-
transcribed Polymerase Chain Reaction(RT-PCR)examination. Furthermore, for the LED examination which is the Complete
Hematology, 3 ml of whole blood was taken and then processed.

Results: The comparison between RDT antibody and SARS CoV2 serology was 73.5%. While RDT and the RT-PCR results of
47.1%; and RT-PCR with serology was 70.6%.

Conclusion: RDT antibody and serology SARS COV2 detect the presence of antibodies that have been formed by the body ap-
proximately 1-2 weeks after the acute infection. RT-PCR is the best diagnostic to detect the presence of the virus in the respira-
tory tract during acute infection and is followed by the patient’s clinical condition. Haematological analysis shows the prognostic
and severity of COVID19 patients. Patients with mild symptoms / no symptoms do not have much difference in haematology
results than normal people.

Key Words: Rapid diagnostic test, Antibody, RT-PCR, Serology, Hematology

INTRODUCTION

COVID-19 is a zoonotic disease caused by a coronavi-
rus which is similar to Middle East Respiratory Syndrome
(MERS) and Severe Acute Respiratory Syndrome (SARS),
which can spread mainly from person to person through
droplets from the nose or mouth through coughing, sneez-
ing or talking and inhaling droplets from an infected person.
COVID-19 originated from an outbreak in Wuhan, China,

in December 2019 and continues to spread throughout the
world, to Indonesia on March 2, 2020, and on April 9 2020
patient zero was recorded in Kupang City, East Nusa Teng-
gara. Until now, all hospital isolation rooms are filled with
COVID-19 patients. >3

Clinical manifestations of COVID-19 vary widely, starting
from the incubation period of approximately 3-14 days until
the onset of symptoms, such as mild cough, runny nose, fe-
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ver, anosmia, ageusia, or even no symptoms at all to severe
respiratory symptoms such as acute respiratory distress syn-
drome (ARDS). From March to the end of December 2020
Kupang City started treating people with mild and severe
symptoms. Based on the Guidelines for Handling COVID-19
of the Indonesian Ministry of Health 4th Edition, a screening
tool such as the Rapid Diagnostic Test (RDT) antibody is
used. If the result is reactive then it will be followed by a Re-
verse Transcriptase-Polymerase Chain Reaction (RT-PCR)
examination. Antibody Rapid Diagnostic Test (RDT) is a
simple, inexpensive and efficient screening kit. It employs
whole blood or serum/blood plasma samples as a humoral
immunological response. There are lots of commercial RDTs
circulating the market with different brands, prices, sensitivi-
ties and specificities.'

The presence of antibodies as the body’s humoral response
to COVIDI9 infection shows whether there has been a re-
covery in the patient, besides that it can be used as a screen-
ing for asymptomatic conditions such as a study conducted
by Guo et al. by detecting the emergence of Immunoglobulin
(Ig) A, M, G. Another study by Tofe et al. on commercial
RDT was tested on sensitivity and specificity by compar-
ing RT-PCR examinations. The study by Elslande et al. com-
pared seven commercial RDT IgM / IgG antibodies against
the IgA / IgG Elisa tool to obtain the sensitivity and specific-
ity of each RDT.>*

Evaluation of the haematological profile of COVID-19 pa-
tients is also important for patients with mild or no symp-
toms. Haematological parameters such as haemoglobin,
leukocytes, platelets, sedimentation rate (ESR), neutrophils,
lymphocytes, monocytes and neutrophil lymphocytes ratio
(NLR), platelet lymphocyte ratio (PLR) are used as biomark-
ers and prognostic factors to assess the severity of the disease
in Covid-19 patients.”!?

This study will evaluate the use of several commercial RDT
antibodies and compare them with the emerging serologic
results examined using the Electro-Chemiluminescence Im-
munoassay (ECLIA) method and the suitability of the RT-
PCR results in mild symptomatic and asymptomatic patients
admitted to several Kupang city hospitals at the end of 2020
and the emerging haematological profile.

MATERIALS AND METHOD

The study design was a cross-sectional study that was con-
ducted from October to December 2020 in several hospitals
in the city of Kupang which treated patients with mild or no
symptoms. The study was approved by the Ethics Commis-
sion of the Faculty of Medicine of the University of Nusa
Cendana 2020. Research respondents were 34 subjects who
had agreed and signed the informed consent.

The subjects were taken their blood samples for RDT an-
tibody examination using blood serum (taken from centri-
fuged whole blood and separated the blood serum), where
the reactive results on RDT antibodies must be followed by
confirmatory or diagnostic tests which are the nasopharyn-
geal and oropharyngeal swabs for RT-PCR examination.
Furthermore, for the LED examination which is the Com-
plete Hematology, 3 ml of whole blood was taken and then
processed.

The RDT antibody examination used the lateral flow method
which analyzes the suitability of several commercial RDTs
used in various health services with reactive results when
antibodies are present and non-reactive if antibodies have
not been formed. Subsequently, RT-PCR examination is car-
ried out to check for any viruses in the patient’s respiratory
tract with a positive result if the virus is present (a patient
confirmed with COVID-19) and negative if there is no virus.

Serological levels of SARS CoV2 were examined using the
anti-SARS COV2 Electro-Chemiluminescence Immuno-
assay (ECLIA) method to detect antibodies in serum as an
adaptive immune response to the SARS COV2 virus. This
examination is a semiquantitative examination by comparing
the electrochemiluminescence signal of the antigen-antibody
reaction in a sample with a cut off index (COI) limit value
if COI > 1 indicates a reactive/positive state if COI <1 indi-
cates a non-reactive / negative state, which is adjusted for
clinical condition and physical examination of the patient."
The RT-PCR used in the examination used the closed sys-
tem method with 96 well examinations with the automatic
Abbott m2000 system, which minimizes contamination and
reduces the incidence of false positives, besides that the RT-
PCR results also require clinical information and a physical
examination that supports the results of the examination.'

RESULTS AND DISCUSSION

As shown in Table 1, this study comprised of 34 subjects
which consisted of various age categories, most of which
were dominated by the age of 21-30 years old by 35.3%;
with the youngest age at 19 years and the oldest at 63 years
old. This is because this age is the productive age thus many
are exposed to other people. A total of 70.6% were examined
for haematological profile and RT-PCR, while the others did
not because the patients were asymptomatic and in good
clinical condition, with oxygen saturation of 97-98%.

The results of the RT-PCR, namely the examination of the
Nucleic Acid Amplification Test (NAAT) by detecting the
presence of the virus, obtained 26 positive confirmed COV-
ID-19 results (76.5%) with a Cycle Threshold (CT) value
below 31.5.13:16.17

The emergence of antibodies that can be seen from serologi-
cal examination with the ECLIA method, the reactive results
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are more with serological levels of COI> 1, while respond-
ents with serological levels of COI <1 were only 14 people
(41.2%). This is due to an indication of patient care in the
hospital, namely RDT reactive antibodies, in patients who
have COVID-19 infection the appearance of antibodies as
a body response occurs a few days to weeks after infection,
thus the serological level of SARS COV?2 is also high>1,
but the appearance of antibodies in the body depending on
nutritional factors, patient age, the severity of disease and
treatment are given to patients. SARS COV2 antibody and
serological RDT tests cannot be used to make a clinical di-
agnosis, because the acute infection period has passed, of-
ten causing false-positive results due to cross-reactions with
other types of pathogens that cause coronavirus.!'>!®

RDT antibodies with the lateral flow method vary in the re-
sults released due to the differences in the quality of nitro-
cellulose and recombinant proteins and their stability when
reagent stored. Besides that,false-negative results can occur
in patients with severe symptoms. On the contrary, false-
positive results can occur in cross-reactions to other types
of coronavirus pathogens. Great suitability indicates that the
selection of RDT antibodies used by the hospital in this study
is quite good even though only a few reagents are used, how-
ever, the RDT antibody test is not recommended by WHO
for clinical diagnosis because it shows more acute past infec-
tiOnS.5’15’16’19

Table 1: Overall characteristics of research subjects

Variable Category (N) (%)
Age 11-2 years old 5 14.7
21-30 years old 12 35.3
31-40 years old 5 14,7
41-50 years old 4 1.8
51-60 years old 6 17.6
> 60 years old 2 5.9
Serology <1 14 41.2
1-100 16 47
>100 4 1.8
Haematology Checked 24 70.6
Not Checked 10 29.4
RDT Antibody =~ RDT Ab Health care 34 100
RDT Ab type1 34 100
RDT Ab type 2 34 100
RT-PCR positive 26 76.5
negative 8 23.5

The comparison between RDT antibody and SARS CoV2
serology was 73.5%. This is because they both detect the
presence of antibodies in the blood, where the antibodies that
appear are [gM and IgG. IgM appears a few days after infec-

tion and is followed by the IgG, while serology tests can see
the levels of antibodies that have been formed.>"1620

Table 2 depicts the conformity between SARS CoV2 and
RT-PCR serology was 70.6%, while the smallest conformity
occurred between the use of RDT and the RT-PCR results
of 47.1%. This is due to the differences in the examination
samples used and different examination methods. The rela-
tively high results between serology and RT-PCR results in-
dicate that these two methods are acceptable to be used to see
the emergence of antibodies and the acute phase that occurs
while the virus is still present, meanwhile RDT results are
less reliable in detecting the appearance of antibodies in a
person’s body.5815:17

Antibodies are formed after the body forms immunity against
viruses that enter the body. Due to the limitation of diagnos-
tic tools such as rapid tests, it is important to continue the
diagnosis with the RT-PCR examination (molecular test) to
determine precisely the presence of the virus and the ability
to replicate through the CT value of the SARS COV?2 virus.
According to WHO, molecular tests are the most recom-
mended tests to diagnose COVID-19. Therefore, screened
patients using the antibody Rapid test with reactive results
should be carried on with RT-PCR examination. Those with
a non-reactive rapid test result means that antibodies have
not been formed now or in the past.®!8

Table 2: Conformity of results between the examina-
tions tests

Types of diagnosis Conformity (N) (%)
RDT Antibody Yes 29 85.3
N/A 5 14.7
RDT antibody and serology ~ Yes 25 73.5
N/A 9 26.5
Serology dan RT-PCR Yes 24 70.6
N/A 10 29.4
RDT antibody dan RT-PCR  Yes 16 471
N/A 18 52.9

Table 3 shows that the serological levels of SARS COV2
in the subjects had a mean value of 24.33 + 39.129 where
some of the patients had high serological levels of SARS
COV2 (COI> 1), this shows the body’s good immunological
response to viruses in the body. Low antibody levels (COI
<1) indicated that antibodies have not been formed. The
highest antibody level was at COI 186.4, while the lowest
COI antibody level was 0.062 owned by subjects of acute
phase COVID-19 (antibodies had not been formed). Other
respondents on the first day of the acute phase of treatment
had positive RT-PCR results with low serological levels of
0.086 but compared to the last day of treatment after four
weeks of independent isolation, these respondents obtained
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negative RT-PCR results and high serological antibody lev-
els, which is 29.550. Another respondent without symptoms
but had close contact with a COVID19patient had a nega-
tive RT-PCR but the serologic result was high, which is COI
106.7, indicating the formation of antibodies was quite high
from the first close contact with a COVID-19 patient in the
past. Haematological evaluation of patients with confirmed
COVID-19 with RT-PCR were 24 people with the results in
table 3. In the haematological description of the study, re-
spondents showed that the results with haemoglobin levels
had an average of 14.037 £+ 1.38 with a morphological pic-
ture of erythrocytes with an average MCV, MCH, MCHC is
normal (normochromic normocytic), although there is one
subject with moderate anaemia due to a previous chronic
disease and microcytic and hypochromic erythrocyte ap-
pearance. The above-normal hematologic conditions do not
occur in patients with severe COVID19 symptoms, where
those with severe symptoms experience anaemia, due to iron
dysmetabolism, a state of ferroptosis and the influence of a
state of oxidative stress due to viral influences.*' >

The subjects’ leukocytes have a normal range with normal
data distribution without any extreme values. The leukocyte
count (eosinophils, basophils, neutrophils, lymphocytes,
monocytes) also are within the normal range due to the mild
symptoms or without symptoms in the subjects. One subject
had a lower lymphocyte count of 2.49% compared to the oth-
er subjects. Lymphopenia can occur in COVID-19 patients
due to a decrease in lymphocyte effectiveness. Lymphopenia
occurs in 85% of cases of severe COVID-19 infections due
to a decrease in the number of Natural Killer (NK) cells and
T lymphocytes so that the natural and adaptive immunologi-
cal response to kill the virus decreases. The number of lym-
phocytes decreases with the severity of the disease due to
severe cytokine storms, thus COVID-19 patients with mild
symptoms have more lymphocytes than severe symptoms as
in this study population.'-'2

Table 3: Haematological Profile of Respondents

Variable Mean+ SD  Median (Min; p
Max)

Serology SARS 24.33 £39.129 5.05 (0.069;137.5)  0.000

CoV-2

Haemoglobin (gr/ 14.037 +1.38 13.9 (11.1;16.5) 0.895*

dL)

Ht (%) 42.64 £ 432 419 (34.6;50.2)  o0.721*

Eritrosit (10°/ul)  4.96 £0.574  5.01(3.04;5.69)  0.00

MCV (fL) - 85.80 (51;92.60)  0.000

MCH (pg) - 28.10 (19.4 ;31.10)  0.012

MCHC (g/dL 32.61 % 1.44 - 0.316%

Table 3: (Continued)

Variable Mean + SD Median (Min; P
Max)

RDW (%) 13.039 % 1.53 - 0.500*
WBC (103/uL) 7.95  2.09 - 0.083*
Neutrofil (%) - 62.30 (19;86) 0.023
Limfosit (%) 26.38+9.93 - 0.095%
Monosit (%) - 7.7 (4.3 ;18) 0.000
Eosinofil (%) - 1.0 (0.0 ; 6.0) 0.004
Basofil (%) - 0.5 (0.06 ; 4.0) 0.000
Trombosit (103/ 208.565 + - 0.210*
ulL) 69048

MPV (fL) - 10.35 (5.52;1.90)  0.000
ESR (mm/hour) - 24 (10 ;71) 0.013
NLR 3.63+6.028  2.21(0.00;25.85) 0.000

In contrast to this study, the haematological conditions that
occur in severe COVID-19 infections are leukocytosis with
neutrophilia which is the cause of cytokine storms and hy-
perinflammatory conditions that aggravate the condition of
patients with severe COVID-19 symptoms. Besides morpho-
logical disorders such as hypopigmentation in neutrophilia
which indicate a bacterial infection. Neutrophils, which are
the largest part of leukocytes, if there is an increase, will in-
duce DNA cell damage due to the release of Reactive Oxy-
gen Species (ROS) and trigger the release of inflammatory
factors such as Interleukins (IL-6, IL-8, TNF, Inferon Gam-
ma) from lymphocytes and endothelial cells. This increased
neutrophil and decreased lymphocyte count resulted in an
increased neutrophil-lymphocyte ratio (NLR).!°

The state of inflammation or bacterial infection can be seen
from the Neutrophil Lymphocyte Ratio (NLR), wherein in
severe conditions the NLR value is> 3.13. In this study, the
average NLR of all subjects was 3.33 + 5.23. This suggests
an inflammatory state that has also occurred in the treated
patient. One respondent experienced a high NLR increase
up to 25.85 due to a state of neutrophilia and lymphocyto-
penia. According to Kazancioglu et al, (2021) in their study,
the lymphocyte, NLR and PLR values provide more clinical
value than other parameters in differentiating patients with
COVID-19 from another influenza, whereas according to
Ghahramani et al, (2020) NLR determines prognostic condi-
tion in a disease.>%!%12

In this study, an increased mean number indicates that in-
flammation has occurred, although many factors can in-
fluence this increase in ESR results. This examination has
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often been replaced by other inflammatory markers such
as CRP, PCT, LDH and NLR which also have an increase
in inflammatory processes / other acute bacterial infec-
tions.>!1223 The platelet count in this study population had
a normal mean number, in contrast to COVID-19 patients
with severe symptoms of thrombocytopenia, as occurs in
other severe infectious diseases. Increased Platelet Lym-
phocyte Ratio (PLR) is also more indicative of disease se-
verity than NLR.’

CONCLUSIONS

RDT antibody and serology SARS COV2 detect the pres-
ence of antibodies that have been formed by the body ap-
proximately 1-2 weeks after the acute infection. RT-PCR is
the best diagnostic to detect the presence of the virus in the
respiratory tract during acute infection and is followed by the
patient’s clinical condition. Haematological analysis shows
the prognostic and severity of COVID19 patients. Patients
with mild symptoms / no symptoms do not have much differ-
ence in haematology results than normal people.
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