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RINGKASAN 

 

PROFIL RESPON IMUN SELULER SPESIFIK DAN KARAKTERISTIK 
MOLEKULER KOINFEKSI HUMAN IMMUNODEFICIENCY VIRUS - 1 

(HIV-1) DENGAN SEVERE ACUTE RESPIRATORY SYNDROME 2 
(SARS-CoV-2) 

 Coronavirus Disease 2019 (COVID-19) yang disebabkan oleh virus SARS-
CoV-2 telah ditetapkan sebagai Pandemi sejak 11 Maret 2020 oleh World Health 
Organization (WHO). WHO dan Centers of Disease Control and Prevention 
(CDC) telah mengeluarkan peringatan kesehatan dan pedoman pencegahan bagi 
orang-orang yang berisiko tinggi mengalami gangguan kesehatan dan kematian 
akibat COVID-19. Komorbiditas penyakit kronis, terutama multimorbiditas, turut 
menjadi faktor pendorong kematian COVID-19. Faktor komorbid tersebut antara 
lain : asma, penyakit paru-paru kronis, diabetes, penyakit kardiovaskular, penyakit 
ginjal kronis, obesitas, penyakit hati kronis, penyakit autoimun dan 
imunokompremais (HIV/AIDS). Kekhawatiran atas peningkatan risiko penyakit 
yang parah akibat paparan SARS-CoV-2 pada Orang Dengan HIV/AIDS (ODHA) 
didasarkan pada teori bahwa ODHA lebih mungkin mengalami penekanan sistem 
imun. Infeksi HIV-1 dikaitkan dengan respon imun humoral dan abnormalitas sel 
T limfosit yang mengakibatkan peningkatan kerentanan terhadap berbagai infeksi 
oportunistik, (Chang et al, 2013). Hal ini dapat terjadi sebaliknya, pada ODHA 
yang mendapat terapi obat antiretroviral (ARV) dimungkinkan memperoleh 
manfaat dari ARV yaitu adanya proteksi sistem imun sehingga memberikan 
perlindungan terhadap infeksi SARS-CoV-2 atau derajat keparahan penyakit yang 
lebih ringan bila dibandingkan dengan individu yang tidak mendapat terapi obat 
ARV (Hu et al, 2020). 
 Sejauh ini belum ada penelitian yang secara khusus menganalisis respon 
imun dan karakteristik virus pada pasien koinfeksi HIV-1 dan SARS-CoV-2. Selain 
itu, juga tidak diketahui apakah ODHA yang secara klinis dan virologis stabil akan 
mengalami risiko lebih besar untuk komplikasi COVID-19 dibandingkan populasi 
tanpa infeksi HIV-1. Kerentanan terhadap infeksi SARS-CoV-2 yang parah dan 
risiko kematian di antara ODHA sebagian besar tidak diketahui. Mengingat urgensi 
pandemi COVID-19 dan informasi yang berubah dengan cepat tentang penyakit 
tersebut, diperlukan kewaspadaan yang tinggi terhadap perjalanan penularan 
COVID-19 di antara ODHA.  

 Virus HIV-1 dan SARS-CoV-2 keduanya memiliki karakteristik yang unik. 
Pada masing-masing virus tersebut, telah banyak dilakukan analisis molekuler guna 
mengetahui asal usul, subtipe/varian beserta struktur protein pembentuknya. 
Namun, masih sangat sedikit informasi mengenai bagaimana karakteristik 
molekuler koinfeksi kedua virus tersebut, baik dari analisis struktur protein, dan 
tingkat homologi sekuen genom HIV-1 dan SARS-CoV-2. Dalam penelitian ini 
dilakukan analisis karakteristik molekuler dan parameter respons imun spesifik 
koinfeksi HIV-1 dengan SARS-CoV-2. 
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 Pengambilan sampel darah dan swab nasofaring-orofaring pada komunitas 
ODHA di Surabaya dilakukan mulai bulan November 2020 sampai dengan April 
2021 dan didapatkan sejumlah 74 sampel ODHA. Analisis sampel dilakukan di 
laboratorium Professor Nidom Foundation, Surabaya. Karakterisasi molekuler 
virus HIV-1 dan SARS-CoV-2 dimulai dengan analisis qRT-PCR untuk 
mengetahui adanya infeksi SARS-CoV-2. Sampel positif SARS-CoV-2 dilanjutkan 
ke analisis PCR kualitatif untuk mendeteksi gen pol dan env HIV-1, kemudian 
dilakukan sekuensing untuk mengetahui subtipe HIV dan tingkat homologi dengan 
virus SARS-CoV-2. Analisis parameter imun dilakukan dengan metode ELISA 
untuk mengetahui kadar sitokin pada masing-masing sampel uji. Sampel uji terdiri 
dari 5 bagian : sampel A1 adalah penderita koinfeksi HIV-1 dan SARS-CoV-2 yang 
tidak diterapi dengan ARV, sampel A2 dan A3 merupakan penderita koinfeksi 
HIV-1 dan SARS-CoV-2 yang diterapi dengan ARV, sampel B penderita single 
infection HIV-1, dan sampel C penderita single infection SARS-CoV-2. 

Hasil penelitian menunjukkan bahwa prevalensi koinfeksi HIV-1 dengan 
SARS-CoV-2 di Kota Surabaya pada bulan November 2020 sampai dengan April 
2021 adalah sebesar 4%. Subtipe HIV-1 yang didapatkan dari penderita koinfeksi 
HIV-1 dengan SARS-CoV2 adalah CRF01_AE yang merupakan subtipe dominan 
HIV-1 yang bersirkulasi di Indonesia. Analisis karakteristik molekuler sampel 
koinfeksi menunjukkan adanya  kekerabatan paling dekat dengan sekuen pengkode 
protein spike pada SARS-CoV-2, yaitu pada sampel A1 dan A2. Selain itu, sampel 
ini juga terbukti mempertahankan secondary structure berupa beta sheet yang 
merupakan binding site atau situs pengikatan dari protein spike SARS-CoV-2 pada 
hasil pemodelan homologi protein 3D.  

 Hasil analisis parameter imun dengan menggunakan metode ELISA 
menunjukkan konsistensi peningkatan kadar sitokin pada sampel koinfeksi HIV-1 
dengan SARS-CoV-2. Peningkatan sitokin pro-inflamasi yang ditandai dengan 
meningkatnya kadar TNF-α (nilai tertinggi pada sampel A1 yaitu 406.364 pg/ml), 
dan beberapa sitokin lainnya yaitu IL-2 (360.111 pg/ml), IL-6 (98.013 pg/ml), IFN-
γ (55.5172 pg/ml) dan sitokin anti-inflamasi IL-10 (120.913 pg/ml). Selain itu juga 
dilakukan pengukuran jumlah sel T limfosit CD4 absolut pada sampel A1, A2 dan 
A3, dimana sampel A1 memiliki jumlah sel T limfosit CD4 absolut terendah yaitu 
90 sel/µl, diikuti dengan sampel A2 sebesar 343 sel/µl dan sampel A3 sebesar 469 
sel/µl.  

Kesimpulan yang dapat diambil dari penelitian ini bahwa prevalensi kasus 
koinfeksi HIV-1 dengan SARS-CoV-2 di kota Surabaya adalah sebesar 4% 
(populasi sampel 74). Berdasarkan analisis filogenetik terhadap sekuens HIV-1 
diketahui bahwa sampel A1 dan A2 merupakan subtipe HIV-1 CRF01_AE dan 
memiliki kekerabatan paling dekat dengan SARS-CoV-2 (berdasarkan nilai TM-
score very high dan superimpose struktur protein). Hasil analisis parameter imun 
menunjukan adanya konsistensi peningkatan kadar sitokin pro-inflamasi dan anti-
inflamasi pada seluruh sampel koinfeksi (A1, A2, dan A3). Fenomena peningkatan 
kadar sitokin (TNF-α, IL-6, IFN-γ) pada koinfeksi HIV-1 dengan SARS-CoV2 
dapat dijadikan sebagai biomarker prognosis progresifitas penyakit. Pemberian 
terapi ARV pada penderita HIV-1 dapat memberikan proteksi terhadap 
progresifitas penyakit yang disebabkan oleh koinfeksi SARS-CoV-2. Analisis 
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repurposing ARV menunjukkan bahwa dari 5 ARV yang diuji, zidovudine 
merupakan obat paling potensial karena memiliki binding affinity yang paling 
mendekati -7 kcal/mol. Selain itu, berdasarkan hasil molecular docking 
menunjukkan bahwa bentuk prodrug tenofovir yaitu, tenofovir disoproxil fumarate 
harus dimetabolisme sebelum berinteraksi dengan protein target agar promoiety 
terlepas dari gugus drug-nya yaitu tenofovir disoproxil untuk dapat berikatan 
dengan lebih stabil dengan Mpro. 

 Studi ini memiliki beberapa keterbatan, salah satu diantaranya adalah 
jumlah subyek studi yang terbatas sehingga hasil hanya didasarkan pada tiga sampel 
yang memenuhi kriteria studi. Diperlukan studi observasional dengan jumlah 
subyek yang lebih besar dan penelitian lebih lanjut untuk memverifikasi hasil yang 
peneliti peroleh. Dalam studi ini, karakteristik respons imun koinfeksi HIV-1 
dengan SARS-CoV-2 pada berbagai tingkat keparahan penyakit tidak terwakili 
karena keterbatasan waktu dan jumlah subyek yang sesuai dengan kriteria 
penelitian. 
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SUMMARY 

 

PROFILE OF SPECIFIC CELLULAR IMMUNE RESPONSE AND 
MOLECULAR CHARACTERISTICS CO-INFECTION OF HUMAN 
IMMUNODEFICIENCY VIRUS - 1 (HIV-1) AND SEVERE ACUTE 

RESPIRATORY SYNDROME 2 (SARS-CoV-2) 

 

Coronavirus Disease 2019 (COVID-19) caused by the SARS-CoV-2 virus 
has been designated as a Pandemic since March 11, 2020 by the World Health 
Organization (WHO). WHO and the Centers for Disease Control and Prevention 
(CDC) have issued health warnings and prevention guidelines for people who are 
at high risk of experiencing health problems and death from COVID-19. Chronic 
disease comorbidities, especially multimorbidities, are a driving factor to COVID-
19 deaths. These comorbid factors include: asthma, pneumonia, diabetes, 
cardiovascular disease, chronic kidney disease, obesity, chronic liver disease, 
autoimmune and immunocompromised diseases (HIV/AIDS). Concerns over the 
increased risk of severe disease due to SARS-CoV-2 exposure in people living with 
HIV/AIDS (PLWHA) are based on the theory that people living with HIV are more 
likely to experience suppressed immune systems. HIV-1 infection is associated with 
a humoral immune response and T lymphocyte abnormalities that result in 
increased susceptibility to various opportunistic infections (Chang et al, 2013). This 
can happen the other way around, it is possible for PLWHA who receive 
antiretroviral drug therapy (ARV) to benefit from ARVs, namely the protection of 
the immune system so as to provide protection against SARS-CoV-2 infection or a 
milder degree of disease severity when compared to individuals who do not receive 
ARV drug therapy (Hu et al, 2020).  

So far, there is no studies that have specifically analyzed the immune 
response and viral characteristics in HIV-1 and SARS-CoV-2 coinfected patients. 
In addition, it is also not known whether PLWHA who are clinically and 
virologically stable are at greater risk for complications of COVID-19 than the 
population without HIV-1 infection. The susceptibility to severe SARS-CoV-2 
infection and the risk of death among PLWHA are largely unknown. Given the 
urgency of the COVID-19 pandemic and rapidly changing information about the 
disease, high vigilance is needed against the course of COVID-19 transmission 
among PLWHA. 

The HIV-1 and SARS-CoV-2 viruses both have unique characteristics. In 
each of these viruses, many molecular analyzes have been carried out to determine 
the origin, subtype/variant and the structure of the protein that forms it. However, 
there is still very little information about the molecular characteristics of the 
coinfection of the two viruses, both from the analysis of protein structure, and the 
level of homology of the HIV-1 and SARS-CoV-2 genome sequences. In this study, 
analysis of the molecular characteristics and parameters of the specific immune 
response of HIV-1 coinfection with SARS-CoV-2 was carried out.  
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Blood sampling and nasopharyngeal-oropharyngeal swabs in the PLWHA 
community in Surabaya were carried out from November 2020 to April 2021 and 
obtained a total of 74 samples of PLWHA. Sample analysis was carried out in the 
laboratory of the Professor Nidom Foundation, Surabaya. Molecular 
characterization of the HIV-1 and SARS-CoV-2 viruses began with qRT-PCR 
analysis to determine the presence of SARS-CoV-2 infection. Positive samples of 
SARS-CoV-2 were continued for qualitative PCR analysis to detect HIV-1 pol and 
env genes, then sequencing was carried out to determine the HIV subtype and level 
of homology with the SARS-CoV-2 virus. Analysis of immune parameters was 
carried out using the ELISA method to determine the levels of cytokines in each 
test sample. The test sample consisted of 5 parts: sample A1 was HIV-1 and SARS-
CoV-2 coinfected patients who were not treated with ARVs, samples A2 and A3 
were HIV-1 and SARS-CoV-2 coinfected patients who were treated with ARVs, 
sample B patients with single infection with HIV-1, and sample C with single 
infection with SARS-CoV-2.  

The results showed that the prevalence of HIV-1 coinfection with SARS-
CoV-2 in the city of Surabaya from November 2020 to April 2021 was 4%. The 
HIV-1 subtype obtained from HIV-1 coinfected patients with SARS-CoV2 is 
CRF01_AE which is the dominant subtype of circulating HIV-1 in Indonesia. 
Analysis of the molecular characteristics of the coinfected samples showed that 
there was the closest relationship to the spike protein coding sequence in SARS-
CoV-2, namely in samples A1 and A2. In addition, this sample was also shown to 
maintain a secondary structure in the form of a beta sheet which is the binding site 
of the SARS-CoV-2 spike protein in the 3D protein homology modeling results.  

The results of the analysis of immune parameters using the ELISA method 
showed a consistent increase in cytokine levels in samples of HIV-1 coinfection 
with SARS-CoV-2. The increase in pro-inflammatory cytokines was characterized 
by increased levels of TNF- (the highest value in sample A1 was 406.364 pg/ml), 
and several other cytokines, namely IL-2 (360.111 pg/ml), IL-6 (98.013 pg/ml) , 
IFN-γ (55.5172 pg/ml) and the anti-inflammatory cytokine IL-10 (120.913 pg/ml). 
In addition, absolute CD4 T-cell counts were measured in samples A1, A2 and A3, 
where sample A1 had the lowest absolute CD4 T-cell count of 90 cells/µl, followed 
by sample A2 of 343 cells/µl and sample A3 of 469 cell/µl. 

The conclusion that can be drawn from this study is that the prevalence of 
HIV-1 coinfection with SARS-CoV-2 in the city of Surabaya is 4% (sample 
population 74). Based on the phylogenetic analysis of the HIV-1 sequence, it was 
found that samples A1 and A2 were HIV-1 subtypes CRF01_AE and had the closest 
kinship with SARS-CoV-2 (based on very high TM-score values and superimposed 
protein structure). The results of the analysis of immune parameters showed that 
there was a consistent increase in the levels of pro-inflammatory and anti-
inflammatory cytokines in all coinfected samples (A1, A2, and A3). The 
phenomenon of increased levels of cytokines (TNF-α, IL-6, IFN-γ) in HIV-1 
coinfection with SARS-CoV2 can be used as a biomarker for the prognosis of 
disease progression. Giving ARV therapy to HIV-1 patients can provide protection 
against disease progression caused by SARS-CoV-2 coinfection. The analysis of 
repurposing ARVs showed that of the 5 ARVs tested, zidovudine was the most 
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potent drug because it had a binding affinity closest to -7 kcal/mol. In addition, 
based on molecular docking results, it was shown that the prodrug form of 
tenofovir, namely, tenofovir disoproxil fumarate must be metabolized before 
interacting with the target protein so that the promoiety is separated from its drug 
group, namely tenofovir disoproxil to bind more stably to Mpro. This study has 
several limitations, one of which is the limited number of study subjects so that the 
results are only based on three samples that meet the study criteria. Observational 
studies with a larger number of subjects are needed and further research is needed 
to verify the results obtained by the researchers. In this study, the characteristics of 
the immune response of HIV-1 coinfection with SARS-CoV-2 at various disease 
severity levels were not represented due to time constraints and the number of 
subjects who met the study criteria. 
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ABSTRACT 

PROFILE OF SPECIFIC CELLULAR IMMUNE RESPONSE AND 
MOLECULAR CHARACTERISTICS CO-INFECTION OF HUMAN 
IMMUNODEFICIENCY VIRUS - 1 (HIV-1) AND SEVERE ACUTE 

RESPIRATORY SYNDROME 2 (SARS-CoV-2) 

Irine Normalina 

Chronic disease comorbidities are also a driving factor for COVID-19 
deaths, one of them HIV/AIDS is characterized by an abnormality of the immune 
system. Analysis of immune parameters is needed to find out how the immune system 
responds to HIV-1 and SARS-CoV-2 co-infection. In addition, analysis of the molecular 
characteristics of the HIV and SARS-CoV-2 virus is also needed to determine whether 
there is a tendency for susceptibility of certain HIV subtypes that are more sensitive 
response to SARS-CoV-2 infection. Immune response analysis using ELISA method with 
TNF-, IFN-, IL-2, IL-6, and IL-10 test parameters. Examination of the number of 
CD4+ lymphocytes was also carried out for samples coinfected with HIV-1 and SARS-
CoV-2. Molecular analysis of HIV-1 and SARS-CoV-2 coinfected samples using 
qualitative and quantitative PCR, followed by sequencing, then processed in silico 
sequences for modeling the 3D structure of HIV-1 and SARS-CoV-2 proteins. A total of 
74 blood samples and nasopharyngeal-oropharyngeal swabs of HIV-1 patients were 
analyzed to detect the SARS-CoV-2 virus. The results of the analysis obtained as many as 
3 (4%) positive samples of SARS-CoV-2. Analysis of immune parameters showed that the 
increase in levels of pro-inflammatory and anti-inflammatory cytokines exceeding the 
normal threshold was found in A1 sample which was an individual with HIV-1 and SARS-
CoV-2 coinfection without ARV therapy. An increase in cytokine levels also occurred in 
A1 and A2 samples, both of which were coinfected individuals with HIV-1 and SARS-
CoV-2 who were treated with ARV, but the cytokine levels in both samples were still below 
A1 sample. Molecular analysis showed that the HIV-1 virus found was a subtype of 
CRF01_AE and had the closest sequence homology to the SARS-CoV-2 spike protein. 
Molecular docking analysis of the combination of ARV used by the two samples coinfected 
with HIV-1 and SARS-CoV-2 with Mpro SARS-CoV-2 showed that zidovudine was the 
ARV with the strongest binding affinity compared to the other four ARV.  

Keywords : coinfection, HIV-1, SARS-CoV-2, cytokine 
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