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ABSTRAK

KESESUAIAN UJI ANTIBODI SARS COV-2 DENGAN METODE
ELECTROCHEMILUMINESCENCE IMMUNOASSAY (ECLIA) DAN
IMMUNOCHROMATOGRAPHIC TEST (ICT)

Pendahuluan :

Diagnosis laboratorium saat ini didasarkan pada uji molekuler RT-PCR memiliki
keterbatasan sensitivitas terutama pada stadium lanjut penyakit. Uji serologi membantu
diagnosis COVID-19 dengan mendeteksi antibodi terhadap infeksi SARS CoV-2. Uji
dengan metode ECLIA dan ICT mendeteksi antibodi SARS COV-2 secara kualitatif
menggunakan sampel darah. Metode ECLIA memiliki akurasi tinggi, namun rumit dan
membutuhkan fasilitas laboratorium. Metode ICT ideal untuk POC namun banyak ICT
yang baru dikembangkan untuk SARS CoV-2 gagal memenuhi standar yang diperlukan
untuk sensitifitas dan spesifisitas. Tujuan penelitian ini menguji kesesuaian uji antibodi
SARS COV-2 dengan metode ECLIA dan ICT

Metode : Penelitian analitik observasional dengan rancangan cross sectional, populasi
penelitian adalah pasien COVID-19 yang dirawat di RIK RSUD Dr.Soetomo Surabaya
periode Juni-Desember 2020. Pengambilan sampel secara consecutive sampling, masing-
masing pasien dilakukan pemeriksaan antibodi SARS COV-2 pada hari ke-3 rawat inap
menggunakan metode ICT dan ECLIA. Data yang terkumpul dilakukan pembersihan,
pengkodean, tabulasi dan dimasukan kedalam komputer. Uji kesesuaian hasil
pemeriksaan antibodi SARS CoV-2 pada metode ECLIA dan ICT menggunakan Cohen's

Kappa (x)

Hasil : Total 56 pasien terdiri dari 32 laki-laki, dimana 44 pasien memiliki komorbid. Uji
ECLIA didapatkan hasil 44 reaktif dan 12 non reaktif, sedangkan uji ICT didapatkan
hasil 42 reaktif dan 14 non reaktif. Dari hasil 42 reaktif ICT diperoleh:11 IgM; 8 IgG; dan
23 IgM-IgG. Tidak terdapat kesesuaian antara hasil ICT dengan ECLIA (4=0,200;
p=0,133). Terdapat kesesuaian lemah antara hasil ICT IgM dengan ECLIA (£=0,267,
p=0,028)

Kesimpulan : Uji antibodi SARS COV-2 dengan metode ICT tidak dapat mengganti
metode ECLIA

Kata kunci : COVID-19, antibodi, SARS COV-2, ECLIA, ICT, IgG, IgM
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ABSTRACT

THE CONCORDANCE OF SARS COV-2 ANTIBODY TEST BETWEEN
ELECTROCHEMILUMINESCENCE IMMUNOASSAY (ECLIA) AND
IMMUNOCHROMATOGRAPHIC TEST (ICT) METHODS

Introduction :

RT-PCR used in current laboratory diagnostics have a limited sensitivity, especially in
advanced stages of the disease. Serological test aids the COVID-19 diagnosis by detecting
antibodies of SARS CoV-2 infection. By using a blood sample, the test employing the
ECLIA and ICT methods qualitatively identifies SARS COV-2 antibodies. The ECLIA
method offers a high degree of accuracy, but it is complex and needs special lab
equipments. ICT method are excellent for point-of-care testing. However, a lot of recently
developed ICTs for SARS CoV-2 do not fulfill the necessary requirements for sensitivity
and specificity. The aim of this study is to evaluate the concordance of SARS COV-2
antibody test between ECLIA and ICT methods.

Methods : This was an observational analytical study with a cross-sectional design. The
study population was COVID-19 patients who treated at special isolation room in Dr.
Soetomo General Hospital Surabaya between June and December 2020. Each patient was
tested for SARS COV-2 antibodies on the third day of hospitalization with ICT and
ECLIA methods. Sampling was done consecutively. The collected data was cleaned,
coded, tabulated and inputted into the computer. The concordance of SARS CoV-2
antibody test results in ECLIA and ICT methods was done by Cohen's Kappa (k)

Results : A total of 56 patients was recruited, 32 male and 44 patients had comorbidities.
The results of the ECLIA test were 44 reactive and 12 were non-reactive, while the ICT
test results were 42 reactive and 14 were non-reactive. Of all the 42 reactive ICT obtained,
11 IgM; 8 IgG; and 23 IgM-IgG were found. There was no concordance between the
results of ICT and ECLIA methods (k= 0.200; p = 0.33). There was a weak concordance
between the results of ICT IgM and ECLIA (k= 0.267; p = 0.028)

Conclusion : ICT method of SARS COV-2 antibody testing cannot replace the ECLIA
method

Keywords : COVID-19, antibody, SARS COV-2 , ECLIA, ICT, IgG, IgM
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RINGKASAN

Uji serologis untuk SARS COV-2 merupakan uji cepat, pelengkap RT-PCR, dan
alat diagnostik penting untuk mengakses keberadaan dan profil Ig terhadap virus, baik
secara individu maupun pada tingkat populasi. Uji serologi ini umumnya mendeteksi
antibodi IgM dan IgG yang diproduksi sebagai respon terhadap infeksi SARS CoV-2.
Antibodi IgM muncul setelah 3-5 hari onset gejala dan mencapai pucak pada minggu ke
2-3 onset gejala kemudian hilang setelah 3 minggu, sedangkan IgG muncul setelah hari
ke 8 onset gejala dan mencapai puncak pada minggu ke 3-4 hingga minggu ke 7-8 dan
menurun sampai 4 bulan. Metode ECLIA dan ICT mendeteksi antibodi SARS COV-2
secara kualitatif menggunakan sampel darah. Keterbatasan metode ICT yaitu subjektifitas
pembacaan hasil dan performanya masih bervariasi, sedangkan metode ECLIA yaitu
pengerjaannya rumit, mahal, dan kondisi sampel dibawah deteksi alat. Penelitian ini
bertujuan menganalisis uji antibodi SARS COV-2 dengan metode ECLIA, menganalisis
uji antibodi SARS COV-2 dengan metode ICT, dan menganalisis kesesuaian hasil uji
antibodi SARS COV-2 pada kedua metode tersebut.

Jenis penelitian ini adalah observasional dengan cross sectional dilakukan sejak
Maret sampai Oktober 2021. Sebanyak 56 pasien COVID-19 yang memenuhi kriteria
inklusi diuji antibodi SARS CoV-2 dengan metode ECLIA menggunakan Roche elecsys
assay pada Cobas E411 analyzer (Roche Diagnostics) dan metode ICT menggunakan R/
GHA COVID-19 rapid diagnostic test. Data yang terkumpul dilakukan pembersihan,
pengkodean, tabulasi dan dimasukan ke dalam komputer. Uji kesesuaian hasil
pemeriksaan antibodi SARS COV-2 pada metode ECLIA dan ICT menggunakan Cohen's
Kappa (x).

Total 56 pasien pada penelitian ini sebanyak 32 pasien berjenis kelamin laki-laki.
Sebagian besar pasien memiliki komorbid dengan jenis komorbid terbanyak yaitu
hipertensi dan DM. Hasil reaktif pada uji ECLIA dan ICT masing-masing didapatkan 44
pasien dan 42 pasien. Dari 42 pasien dengan hasil ICT reaktif didapatkan hasil sebanyak
11 pasien IgM(+), 8 pasien IgG(+), dan 23 pasien IgG(+) dan IgM(+). Nilai rata-rata COI
pada hasil alat ECLIA reaktif 26,02+24,286 dan non reaktif 0,27+0,302. Tidak terdapat
kesesuaian yang bermakna dari hasil uji antibodi SARS COV-2 dengan metode ECLIA
dan ICT (4=0,200; p>0,133). Terdapat kesesuaian lemah antara hasil ICT IgM dengan
ECLIA (4=0,267; p=0,028). Tidak terdapat kesesuaian yang bermakna antara hasil ICT
IgG dengan ECLIA (4k=0,201; p=0,083).

Hasil uji statistik pada penelitian ini didapatkan karakteristik pasien berjenis
kelamin laki-laki, usia diatas 50 tahun, dan memiliki komorbid. Hasil uji antibodi SARS
COV-2 pada alat ECLIA didapatkan 78,6% reaktif dan 21,4% non reaktif, sedangkan
pada alat ICT didapatkan 75% reaktif dan 25% non reaktif. Penelitian ini, tidak
didapatkan kesesuaian yang bermakna dari hasil uji antibodi SARS COV-2 dengan
metode ECLIA dan ICT. Penyebab ketidaksesuaian hasil penelitian ini kemungkinan
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akibat perbedaan teknis kedua metode, batas deteksi alat yang tinggi, dan konsentrasi
antibodi yang rendah pada infeksi awal dan dalam kasus yang lebih ringan yang dapat
berkontribusi pada hasil negatif palsu dengan alat ICT. Konsentrasi antibodi rendah dapat
ditemukan pada awal infeksi, kasus lebih ringan, dan kondisi imunosupresif. Uji serologis
berbasis protein N lebih imunogenik dan sensitif terutama pada awal infeksi. Alat ECLIA
dari Roche elecsys assay Cobas E411 analyzer (Roche Diagnostics) mendeteksi total
antibodi menggunakan protein N. Alat ICT RI-GHA COVID-19 Rapid Diagnostic Test
mendeteksi IgM dan IgG, dan masih dalam tahap pengembangan. Uji antibodi SARS
COV-2 dengan metode ICT tidak dapat mengganti ECLIA. Diperlukan pengumpulan
sampel lebih dari satu kali sehingga dapat mempelajari kinetika respon antibodi, data
klinis yang tersedia sehingga dapat menganalisis kinerja diagnostik alat berdasarkan
tingkat keparahan penyakit, dan data jenis protein yang digunakan pada alat ICT sehingga
dapat menganalisis kinerja diagnostik alat berdasarkan jenis protein yang digunakan.
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SUMMARY

The serological testing for SARS COV-2 is a rapid test, complementary to RT-
PCR, and a crucial diagnostic technique to determine the virus presentation and Ig profile
against the virus, both at the individual and population level. IgM and IgG antibodies
which are generated in response to SARS-CoV-2 infection are oftenly detected with this
serological test. [gM antibodies appear within 3—5 days after the onset of the symptom:s,
peak within 2-3 weeks after the onset of the symptoms, and disappear after 3 weeks. IgG
appears after the 8" day of the symptom’s onset and peaks at 3-4 weeks to 7-8 weeks and
decreases within 4 months. By using the blood samples, the ECLIA and ICT methods
qualitatively identify SARS COV-2 antibodies. The limitations of the ICT method are the
subjectivity of the results interpretation and the inconsistency of this method, while the
ECLIA method is complicated, expensive, and the samples are still underdetection. This
study aims to analyze the SARS COV-2 antibody test with the ECLIA method, analyze
the SARS COV-2 antibody test with the ICT method, and analyze the suitability of the
SARS COV-2 antibody test results in both methods.

This study was conducted with an observational method and cross sectional
design between March and October 2021. A total of 56 COVID-19 patients who met the
inclusion criterias were tested for SARS CoV-2 antibodies with ECLIA method using the
Roche elecsys assay in Cobas E411 analyzer (Roche Diagnostics) and ICT method using
RI GHA COVID-19 rapid diagnostic test . The collected data was cleaned, coded,
tabulated and inputted into the computer. The concordanceof SARS CoV-2 antibody test
results in ECLIA and ICT methods was done by Cohen's Kappa (k).

A total of 56 patients were recruited in this study with 32 patients were male. The
majority of the patients had comorbidities, with the most prevalent comorbidities were
hypertension and diabetes mellitus. Reactive results were found in 44 patients with
ECLIA method and 42 patients with ICT method. Of all the 42 patients with reactive ICT
results, 11 patients were I[gM(+), 8 patients were [gG(+), and 23 patients were [gG(+) and
IgM(+). The average value of COI on the results of the reactive and non-reactive ECLIA
method were 26.024+24,286 and 0.27+£0.302, respectively. There was no significant
concordancebetween the results of the SARS COV-2 antibody tests with ECLIA and ICT
methods (k = 0.200; p> 0.133). There was a weak concordancebetween ICT IgM and
ECLIA results (k= 0.267; p=0.028) . There was no significant concordancebetween ICT
IgG and ECLIA results (k= 0.201; p = 0.083).

According to statistical analyses, the patient characteristics were men older than
50 years old complicated with comorbidities. Based on the ECLIA testing method, the
SARS COV-2 antibody test were 78.6% reactive and 21.46% non-reactive. Based on the
ICT testing method, the results were 75% reactive and 25% non-reactive. In this study,
there was no significant concordancebetween the results of SARS COV-2 antibody test
with ECLIA and ICT methods. The technical discrepancies between the two approaches,
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the high detection limit of the device, and the low antibody concentration in the early
infection and milder cases, may lead to false-negative findings with ICT. Low antibody
concentrations can be found in early infection, milder cases, and immunosuppressive
conditions. N protein-based serological assays are more immunogenic and sensitive,
especially in early infection. The ECLIA tool from the Roche elecsys assay Cobas E411
analyzer (Roche Diagnostics) detects the total antibodies by using the N protein. The ICT
RI-GHA COVID-19 Rapid Diagnostic Test tool detects IgM and IgG, but it is currently
in developmental stage. The ICT method of SARS COV-2 antibody testing cannot replace
the ECLIA method. It is necessary to collect more than one sample in order to explore the
kinetic response of the antibody, available clinical data in order to analyze the diagnostic
effectiveness of the tool based on the severity of the disease, and the type of protein used
in the ICT tool in order to analyze the diagnostic effectiveness of the tool based on the
type of protein used.
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