
 

DAFTAR PUSTAKA 

Adivitiya et al. (2021) ‘Mucociliary respiratory epithelium integrity in molecular 

defense and susceptibility to pulmonary viral infections’, Biology, 10(2), pp. 1–37. 

Available at: https://doi.org/10.3390/biology10020095. 

Ahn, J.H. et al. (2021) ‘Nasal ciliated cells are primary targets for SARS-CoV-2 

replication in the early stage of COVID-19’, Journal of Clinical Investigation, 131(13). 

Available at: https://doi.org/10.1172/JCI148517. 

Akamatsu, M.A. et al. (2021) ‘Off balance: Interferons in COVID-19 lung infections’, 

EBioMedicine, 73, p. 103642. Available at: 

https://doi.org/10.1016/j.ebiom.2021.103642. 

Al-aaraji, H.M.H. et al. (2023) ‘The relationship of IL-4 , IL-10 , and IFN- γ levels 

with infection by COVID-19 in Karbala city , Iraq .’, Journal Of Survey in Fisheries 

Sciences, 10(1S), pp. 4196–4203. 

Al-swiahb, J.N. and Motiwala, M.A. (2021) ‘Upper respiratory tract and 

otolaryngological manifestations of coronavirus disease 2019 ( COVID-19 ): A 

systemic review’, SAGE Open Medicine, 20, p. 9. Available at: 

https://doi.org/10.1177/20503121211016965. 

Aleebrahim-Dehkordi, E. et al. (2022) ‘T helper type (Th1/Th2) responses to SARS- 

CoV-2 and influenza A (H1N1) virus: From cytokines produced to immune responses’, 

Transplant Immunology, 70(June 2021). Available at: 

https://doi.org/10.1016/j.trim.2021.101495. 

Ali, M.S. et al. (2005) ‘Mucin gene expression in nasal polyps’, Acta Oto- 

Laryngologica, 125, pp. 618–624. Available at: 

https://doi.org/10.1080/00016480510027538. 

Allan, G.M. and Bruce, A. (2014) ‘Prevention and treatment of the common cold in 

adults’, Journal Canadian Medical Association, 186(3), pp. 1–9. 

Alspach, E., Lussier, D.M. and Schreiber, R.D. (2019) ‘Interferon γ and its important 

roles in promoting and inhibiting spontaneous and therapeutic cancer immunity’, Cold 

Spring Harbor Perspectives in Biology, 11(3). Available at: 

https://doi.org/10.1101/cshperspect.a028480. 

Ana Carolina, G. et al. (2020) ‘IFN-γ is an independent risk factor associated with 

mortality in patients with moderate and severe COVID-19 infection’, Virus Research, 

289(January), p. 198171. Available at: 

https://doi.org/https://doi.org/10.1016/j.virusres.2020.198171 Received. 

Arnaldez, F.I. et al. (2020) ‘The Society for Immunotherapy of Cancer perspective on 

regulation of interleukin-6 signaling in COVID-19-related systemic inflammatory 

response’, Journal for ImmunoTherapy of Cancer, 8(1), pp. 1–12. Available at: 

https://doi.org/10.1136/jitc-2020-000930. 



 

Barat, D.K.S. (2021) View Peta Covid19 sumbar. 

Bhardwaj, A. et al. (2021) ‘COVID-19: Immunology, Immunopathogenesis and 

Potential Therapies’, International Reviews of Immunology, 27 Februar, pp. 1–36. 

Available at: https://doi.org/10.1080/08830185.2021.1883600. 

Bhatt, T. et al. (2021) ‘A Review of Coronavirus Disease-2019 (COVID-19)’, Indian 

Journal Pediatric, 924(April), pp. 25–42. Available at: https://doi.org/10.1007/978-3- 

030-60188-1_2. 

Bose, M., Mitra, B. and Mukherjee, P. (2021) ‘Mucin signature as a potential tool to 

predict susceptibility to COVID-19’, Physiological Reports, 9(1), p. 14701. Available 

at: https://doi.org/10.14814/phy2.14701. 

Bot, A. et al. (2000) ‘Local IL-4 expression in the lung reduces pulmonary influenza- 

virus- specific secondary cytotoxic T cell responses’, Virology, 269(1), pp. 66–77. 

Available at: https://doi.org/10.1006/viro.2000.0187. 

Busse, P.J. et al. (2005) ‘Chronic exposure to TNF-α increases airway mucus gene 

expression in vivo’, Journal of Allergy and Clinical Immunology, 116(6), pp. 1256– 

1263. Available at: https://doi.org/10.1016/j.jaci.2005.08.059. 

Butowt, R. and von Bartheld, C.S. (2020) ‘Anosmia in COVID-19: Underlying 

mechanisms and assessment of an olfactory route to brain infection’, Sage Journals, 

27(6), pp. 582–597. Available at: https://doi.org/10.1177/1073858420956905. 

Las Casas Lima, M.H. de, Cavalcante, A.L.B. and Leão, S.C. (2022) 

‘Pathophysiological relationship between COVID-19 and olfactory dysfunction: A 

systematic review’, Brazilian Journal of Otorhinolaryngology, 88(5), pp. 794–801. 

Available at: https://doi.org/10.1016/j.bjorl.2021.04.001. 

Çatl, T., Atilla, H. and Miller, E.K. (2019) ‘Acute Viral Rhinitis’, in All Around the 

Nose: Basic Science, Diseases and Surgical Management, pp. 199–202. Available at: 

https://doi.org/https://doi.org/10.1007/978-3-030-21217-9_23. 

Cevik, M. et al. (2020) ‘Virology, transmission, and pathogenesis of SARS-CoV-2’, 

The BMJ, 371, pp. 1–6. Available at: https://doi.org/10.1136/bmj.m3862. 

Chatterjee, M., van Putten, J.P.M. and Strijbis, K. (2020) ‘Defensive properties of 

mucin glycoproteins during respiratory infections—relevance for sars-cov-2’, mBio, 

11(6), pp. 1–12. Available at: https://doi.org/10.1128/mBio.02374-20. 

Chen, C. et al. (2022) ‘Global Prevalence of Post-Coronavirus Disease 2019 (COVID- 

19) Condition or Long COVID: A Meta-Analysis and Systematic Review’, The 

Journal of infectious diseases, 226(9), pp. 1593–1607. Available at: 

https://doi.org/10.1093/infdis/jiac136. 

Chen, S. and Shufen, W. (2023) ‘The immune mechanism of the nasal epithelium in 

COVID-19–related olfactory dysfunction’, Frontiers in Immunology, 14(July), pp. 1– 

12. Available at: https://doi.org/10.3389/fimmu.2023.1045009. 



 

Cheung, C.Y. et al. (2005) ‘Cytokine Responses in Severe Acute Respiratory 

Syndrome Coronavirus-Infected Macrophages In Vitro: Possible Relevance to 

Pathogenesis’, Journal of Virology, 79(12), pp. 7819–7826. Available at: 

https://doi.org/10.1128/jvi.79.12.7819-7826.2005. 

Chien-Ting Wu, Peter V. Lidsky, Yinghong Xiao, ..., Carlos Milla, Raul Andino, P.K.J. 

and Correspondence (2023) ‘SARS-Cov-2 replication in airway ephitelia requires 

motile cilia and micrpvillar reprogamming’, cell, 186(January), pp. 112-13-. 

Choreño-Parra, J.A. et al. (2021) ‘Clinical and Immunological Factors That 

Distinguish COVID-19 From Pandemic Influenza A(H1N1)’, Frontiers in 

Immunology, 12(April), pp. 1–19. Available at: 

https://doi.org/10.3389/fimmu.2021.593595. 

Chua, R.L. et al. (2020) ‘COVID-19 severity correlates with airway epithelium– 

immune cell interactions identified by single-cell analysis’, Nature Biotechnology, 

38(8), pp. 970–979. Available at: https://doi.org/10.1038/s41587-020-0602-4. 

Cohn, L. et al. (1997) ‘Induction of airway mucus production by T helper 2 (Th2) cells: 

A critical role for interleukin 4 in cell recruitment but not mucus production’, Journal 

of Experimental Medicine, 186(10), pp. 1737–1747. Available at: 

https://doi.org/10.1084/jem.186.10.1737. 

Cordeiro, P.A.S. et al. (2022) ‘The role of IFN-γ production during retroviral 

infections: an important cytokine involved in chronic inflammation and pathogenesis’, 

Revista do Instituto de Medicina Tropical de Sao Paulo, 64(May), pp. 1–9. Available 

at: https://doi.org/10.1590/S1678-9946202264064. 

Czubak, J. et al. (2021) ‘Comparison of the clinical differences between COVID-19, 

SARS, influenza, and the common cold: A systematic literature review’, Advances in 

Clinical and Experimental Medicine, 30(1), pp. 109–114. Available at: 

https://doi.org/10.17219/ACEM/129573. 

Dabbagh, K. et al. (1999) ‘IL-4 induces mucin gene expression and goblet cell 

metaplasia in vitro and in vivo.’, Journal of immunology (Baltimore, Md. : 1950), 

162(10), pp. 6233–7. 

Egholm, C. et al. (2019) ‘The regulatory effects of interleukin-4 receptor signaling on 

neutrophils in type 2 immune responses’, Frontiers in Immunology, 10(OCT), pp. 1– 

14. Available at: https://doi.org/10.3389/fimmu.2019.02507. 

El-anwar, M.W. et al. (2021) ‘Analysis of Ear , Nose and Throat Manifestations in 

COVID-19 Patients’, Int Arch Otorhinolaryngol, 25(3), pp. e343–e348. Available at: 

https://doi.org/10.1055/s-0041-1730456. 

Fara, A. et al. (2020) ‘Cytokine storm and COVID-19: a chronicle of pro-inflammatory 

cytokines: Cytokine storm: The elements of rage!’, Open Biology, 10(9). Available at: 

https://doi.org/10.1098/rsob.200160. 



 

Fathima, T., Brundha, M.P. and Ezhilarasan, D. (2020) ‘Role of Interferon Gamma in 

COVID-19 Prevention - A Review’, International Journal of Current Research and 

Review, 12(21), pp. 10–15. 

Fokkens, W.J. et al. (2020) ‘European Position Paper on Rhinosinusitis and Nasal 

Polyps 2020. Rhinology.’, 58(Februari), pp. 53–59. 

Garay, R. (2004) ‘Mechanisms of vasomotor rhinitis’, Allergy: European Journal of 

Allergy and Clinical Immunology, Supplement, 59(76), pp. 4–10. Available at: 

https://doi.org/10.1111/j.0108-1675.2004.00388.x. 

Van Gerven, L., Steelant, B. and Hellings, P.W. (2018) ‘Nasal hyperreactivity in 

rhinitis: A diagnostic and therapeutic challenge’, Allergy: European Journal of Allergy 

and Clinical Immunology, 73(9), pp. 1784–1791. Available at: 

https://doi.org/10.1111/all.13453. 

Gohy, S. et al. (2020) Key role of the epithelium in chronic upper airways diseases, 

Clinical and Experimental Allergy. Available at: https://doi.org/10.1111/cea.13539. 

Gray, T., Koo, J.S. and Nettesheim, P. (2001) ‘Regulation of mucous differentiation 

and mucin gene expression in the tracheobronchial epithelium’, Toxicology, 160(1–3), 

pp. 35–46. Available at: https://doi.org/10.1016/S0300-483X(00)00455-8. 

Guo, Q.D. and Chun, Q.Z. (2007) ‘The expression of MUC5AC and MUC5B mucin 

genes in the mucosa of chronic rhinosinusitis and nasal polyposis’, American Journal 

of Rhinology, 21(3), pp. 359–366. Available at: 

https://doi.org/10.2500/ajr.2007.21.3037. 

Hadjadja, J. et al. (2020) ‘Impaired type I interferon activity and inflamatory response 

in severe COVID-19 patients’, science, 369(80), pp. 718–724. 

Han, H. et al. (2020) ‘Profiling serum cytokines in COVID-19 patients reveals IL-6 

and IL-10 are disease severity predictors’, Emerging Microbes and Infections, 9(1), pp. 

1123–1130. Available at: https://doi.org/10.1080/22221751.2020.1770129. 

Heikkinen, T. and Järvinen, A. (2003) ‘The Common Cold’, Lancer, 361(January), pp. 

51–59. 

Heller, N.M. et al. (2004) ‘Interferon-γ inhibits STAT6 signal transduction and gene 

expression in human airway epithelial cells’, American Journal of Respiratory Cell and 

Molecular Biology, 31(5), pp. 573–582. Available at: 

https://doi.org/10.1165/rcmb.2004-0195OC. 

Hewson, C.A. et al. (2010) ‘Rhinovirus induces MUC5AC in a human infection model 

and in vitro via NF-κB and EGFR pathways’, European Respiratory Journal, 36(6), 

pp. 1425–1435. Available at: https://doi.org/10.1183/09031936.00026910. 

Hoffmans, R. et al. (2018) ‘Acute and chronic rhinosinusitis and allergic rhinitis in 

relation to comorbidity, ethnicity and environment’, PLoS ONE, 13(2), pp. 1–14. 

Available at: https://doi.org/10.1371/journal.pone.0192330. 



 

Irfandy, D., Budiman, B.J. and Huryati, E. (2019) ‘Relationship between deviations of 

nasal septum and mucociliary transport time using saccharin test’, 

Otorinolaringologia, (March), pp. 30–35. Available at: 

https://doi.org/10.23736/S0392-6621.18.02180-X. 

Islam, M.M. et al. (2023) ‘Reduced IFN-γ levels along with changes in hematologic 

and immunologic parameters are key to COVID-19 severity in Bangladeshi patients’, 

Experimental Hematology, 118, pp. 53-64.e1. Available at: 

https://doi.org/10.1016/j.exphem.2022.11.006. 

Ivashkiv, L.B. (2018) ‘IFNγ: signalling, epigenetics and roles in immunity, 

metabolism, disease and cancer immunotherapy’, Nature Reviews Immunology, 18(9), 

pp. 545–558. Available at: https://doi.org/10.1038/s41577-018-0029-z. 

Iwashita, J. et al. (2013) ‘Regulation of MUC5AC mucin production by the cell 

attachment dependent pathway involving integrin B1 in NCI-H292 human lung 

epithelial cells’, Advances in Biological Chemistry, 3, pp. 1–10. Available at: 

https://doi.org/10.4236/abc.2013.31001. 

Jelodar, R.S. et al. (2020) ‘Role of IL-4 in cytokine storm syndrome due to covid-19 

infection’, Journal of Cellular and Molecular Anesthesia, 5(4), pp. 278–279. Available 

at: https://doi.org/10.22037/jcma.v5i4.32344. 

Jiao, J. et al. (2015) ‘Role of IFN- c , IL-13 , and IL-17 on mucociliary differentiation 

of nasal epithelial cells in chronic rhinosinusitis with nasal polyps Experimental 

Allergy’, pp. 449–460. Available at: https://doi.org/10.1111/cea.12644. 

Jin, Y. et al. (2020) ‘Virology, epidemiology, pathogenesis, and control of covid-19’, 

Viruses, 12(4), pp. 1–17. Available at: https://doi.org/10.3390/v12040372. 

Khan, M.A. et al. (2021) ‘Cytokine storm and mucus hypersecretion in COVID-19: 

Review of mechanisms’, Journal of Inflammation Research, 14, pp. 175–189. 

Available at: https://doi.org/10.2147/JIR.S271292. 

Khongsiri, W. et al. (2024) ‘Associations between clinical data, vaccination status, 

antibody responses, and post-COVID-19 symptoms in Thais infected with SARS-CoV- 

2 Delta and Omicron variants: a 1-year follow-up study’, BMC infectious diseases, 

24(1), p. 1116. Available at: https://doi.org/10.1186/s12879-024-09999-2. 

Kim, D.H., Chu, H.S., et al. (2004) ‘Up-regulation of MUC5AC and MUC5B Mucin 

Genes in Chronic Rhinosinusitis’, Archives of Otolaryngology–Head & Neck Surgery, 

130(6), pp. 747–752. Available at: https://doi.org/10.1001/ARCHOTOL.130.6.747. 

Kim, D.H., Ho-suk, C., et al. (2004) ‘Up-regulation of of MUC5AC and MUC5B 

Mucin Genes in Chronic Rhinosinusitis’, American Medical Association, 130(June), 

pp. 747–752. 

Kim, K.C. (2012) ‘Role of ephitelial mucins during airway infection’, Pulmonal 

Pharmacology    Ther,    25(6),    pp.    415–419.    Available    at: 



 

https://doi.org/10.1016/j.pupt.2011.12.003.Role. 

Klemens, C. et al. (2007) ‘Mediators and cytokines in allergic and viral-triggered 

rhinitis’, Allergy and Asthma Proceedings, 28(4), pp. 434–441. Available at: 

https://doi.org/10.2500/aap.2007.28.3017. 

Klopfenstein, T. et al. (2020) ‘Features of anosmia in COVID-19’, Medecine et 

Maladies Infectieuses, 50(5), pp. 436–439. Available at: 

https://doi.org/10.1016/j.medmal.2020.04.006. 

Kumar, S.S. et al. (2021) ‘Mucus targeting as a plausible approach to improve lung 

function in COVID-19 patients’, Medical Hypotheses, 156(September), p. 110680. 

Available at: https://doi.org/10.1016/j.mehy.2021.110680. 

Kursat, A. et al. (2020) ‘Immune response to SARS-CoV-2 and mechanisms of 

immunopathological changes in COVID-19’, European Journal of Allergy and 

Clinical Immunology, 75(April), pp. 1564–1581. Available at: 

https://doi.org/10.1111/all.14364. 

Lechien, J.R. et al. (2020) ‘Olfactory and gustatory dysfunctions as a clinical 

presentation of mild-to-moderate forms of the coronavirus disease (COVID-19): a 

multicenter European study’, European Archives of Oto-Rhino-Laryngology, 277(8), 

pp. 2251–2261. Available at: https://doi.org/10.1007/s00405-020-05965-1. 

Lee, S. et al. (2022) ‘SARS-CoV-2 Induces Expression of Cytokine and MUC5AC/5B 

in Human Nasal Epithelial Cell through ACE 2 Receptor’, BioMed Research 

International, 2022, p. 9. Available at: https://doi.org/10.1155/2022/2743046. 

Li, X. et al. (2020) ‘Molecular immune pathogenesis and diagnosis of COVID-19’, 

Journal of Pharmaceutical Analysis, 10(2), pp. 102–108. Available at: 

https://doi.org/10.1016/j.jpha.2020.03.001. 

Li, Y. and Tang, X.X. (2021) ‘Abnormal Airway Mucus Secretion Induced by Virus 

Infection’, Frontiers in Immunology, 12(September), pp. 1–11. Available at: 

https://doi.org/10.3389/fimmu.2021.701443. 

Lin, L. et al. (2020) ‘Long-term infection of SARS-CoV-2 changed the body’s immune 

status’, Clinical Immunology, 218(January), p. 108524. 

Liu, Y. et al. (2020) ‘Mucus production stimulated by IFN-AhR signaling triggers 

hypoxia of COVID-19’, Cell Research, 30(12), pp. 1078–1087. Available at: 

https://doi.org/10.1038/s41422-020-00435-z. 

Liva, G.A., Karatzanis, A.D. and Prokopakis, E.P. (2021) ‘Review of rhinitis: 

Classification, types, pathophysiology’, Journal of Clinical Medicine, 10(14), p. 3183. 

Available at: https://doi.org/10.3390/jcm10143183. 

Lovato, A. and de Filippis, C. (2020) ‘Clinical Presentation of COVID-19: A 

Systematic Review Focusing on Upper Airway Symptoms’, Ear, Nose and Throat 

Journal, 99(9), pp. 569–576. Available at: 



 

https://doi.org/10.1177/0145561320920762. 

Lu, W. et al. (2021) ‘Elevated MUC1 and MUC5AC mucin protein levels in airway 

mucus of critical ill COVID-19 patients’, Journal of Medical Virology, 93(2), pp. 582– 

584. Available at: https://doi.org/10.1002/jmv.26406. 

M, P. and D, V. (2009) Basic and Clinical Immunology Second Ed, Elsevier .Inc. 

Mak, T. and Saunders, M. (2006) ‘Cytokines and Cytokine Receptors’, The Immune 

Response, pp. 463–516. Available at: https://doi.org/10.1016/b978-012088451- 

3/50019-3. 

Mason, R.J. (2020) ‘Pathogenesis of COVID-19 from a cell biology perspective’, 

European Respiratory Journal, 55, p. 2000607. Available at: 

https://doi.org/10.1183/13993003.00607-2020. 

Mastrangelo, A., Bonato, M. and Cinque, P. (2021) ‘Smell and taste disorders in 

COVID-19: From pathogenesis to clinical features and outcomes’, Neuroscience 

Letters, 748(January), p. 135694. 

Merza, M.Y. et al. (2021) ‘Analysis of cytokines in SARS-CoV-2 or COVID-19 

patients in Erbil city, Kurdistan Region of Iraq’, PLoS ONE, 16(4 April), pp. 1–7. 

Available at: https://doi.org/10.1371/journal.pone.0250330. 

Mette, D. et al. (2020) ‘Dupilumab shows long-term safety and efficacy in patients 

with moderate to severe atopic dermatitis enrolled in a phase 3 open-label extension 

study’, Journal America Academy Dermatology, 82(2), pp. 377–388. 

Meyerholz, D.K. and Reznikov, L.R. (2021) ‘Influence of SARS-CoV-2 on airway 

mucus production: A review and proposed model’, Veterinary Pathology, 20(10), pp. 

1–8. Available at: https://doi.org/10.1177/03009858211058837. 

Mittal, N. et al. (2021) COVID-19 : Diagnosis and Management. 

Moh’d Al-Rawashdeh, B. et al. (2020) ‘Association of IL-4 Polymorphisms with 

Allergic Rhinitis in Jordanian Population’, Medicina (Kaunas, Lithuania), 56(4), pp. 

1–9. Available at: https://doi.org/10.3390/medicina56040179. 

Mohamadian, M. et al. (2021) ‘COVID-19: Virology, biology and novel laboratory 

diagnosis’, Journal of Gene Medicine, 23(2), p. e3303. Available at: 

https://doi.org/10.1002/jgm.3303. 

Moran, T.M. et al. (1996) ‘Interleukin-4 causes delayed virus clearance in influenza 

virus-infected mice’, Journal of Virology, 70(8), pp. 5230–5235. Available at: 

https://doi.org/10.1128/jvi.70.8.5230-5235.1996. 

Mutiawati, E. et al. (2021) ‘Anosmia and dysgeusia in SARS-CoV-2 infection: 

Incidence and effects on COVID-19 severity and mortality, and the possible 

pathobiology mechanisms - a systematic review and meta-analysis’, F1000Research, 

pp. 13–15. Available at: https://doi.org/10.12688/f1000research.28393.1. 



 

Naclerio, R.M., Bachert, C. and Baraniuk, J.N. (2010) ‘Pathophysiology of nasal 

congestion’, International Journal of General Medicine, 3, pp. 47–57. Available at: 

https://doi.org/10.2147/ijgm.s8088. 

Najafloo, R. et al. (2021) ‘Mechanism of anosmia caused by symptoms of COVID-19 

and emerging treatments’, ACS Chemical Neuroscience, 12, pp. 3795–3802. Available 

at: https://doi.org/10.1021/acschemneuro.1c00477. 

Nguyen, V.T. and Benveniste, E.N. (2000) ‘IL-4-Activated STAT-6 Inhibits IFN-γ- 

Induced CD40 Gene Expression in Macrophages/Microglia’, The Journal of 

Immunology, 165(11), pp. 6235–6243. Available at: 

https://doi.org/10.4049/jimmunol.165.11.6235. 

Önerci, T.M. (2013) ‘Nasal physiology and pathophysiology of nasal disorders’, Nasal 

Physiology and Pathophysiology of Nasal Disorders, pp. 1–616. Available at: 

https://doi.org/10.1007/978-3-642-37250-6. 

Oyanagi, T. et al. (2017) ‘Suppression of MUC5AC expression in human bronchial 

epithelial cells by interferon-γ’, Allergology International, 66(1), pp. 75–82. Available 

at: https://doi.org/10.1016/j.alit.2016.05.005. 

Pathinayake, P.S., Awatade, N.T. and Wark, P.A.B. (2023) ‘Type 2 Immunity and Its 

Impact on COVID-19 Infection in the Airways’, Viruses, 15(2), pp. 1–14. Available 

at: https://doi.org/10.3390/v15020402. 

Porta-Etessam, J. et al. (2021) ‘COVID-19 anosmia and gustatory symptoms as a 

prognosis factor: a subanalysis of the HOPE COVID-19 (Health Outcome Predictive 

Evaluation for COVID-19) registry’, Infection, 49(4), pp. 677–684. Available at: 

https://doi.org/10.1007/s15010-021-01587-9. 

Pozharskaya, T. (2014) ‘Interferon gamma causes olfactory dysfunction without 

concomitant neuroepithelial damage Tatyana’, Int Forum Allergy Rhinol., 3(11), pp. 

1–10. Available at: https://doi.org/10.1002/alr.21226.Interferon. 

Renu, K. et al. (2020) ‘The role of Interleukin-4 in COVID-19 associated male 

infertility – A hypothesis’, Journal of Reproductive Immunology, 142, p. 103213. 

Reuben, M. et al. (2020) ‘An autocrine Vitamin D-driven Th1 shutdown program can 

be exploited for COVID-19’, BioRxiv, July 19, p. 210161. 

Ridley, C. and Thornton, D.J. (2018) ‘Mucins: The frontline defence of the lung’, 

Biochemical Society Transactions, 46(5), pp. 1099–1106. Available at: 

https://doi.org/10.1042/BST20170402. 

Robinot, R. et al. (2021) ‘SARS-CoV-2 infection induces the dedifferentiation of 

multiciliated cells and impairs mucociliary clearance’, Nature Communications, 12(1), 

pp. 1–16. Available at: https://doi.org/10.1038/s41467-021-24521-x. 

Rothan, H.A. and Byrareddy, S.N. (2020) ‘The epidemiology and pathogenesis of 

coronavirus disease (COVID-19) outbreak’, Journal of Autoimmunity, 109(February), 



 

p. 102433. Available at: https://doi.org/10.1016/j.jaut.2020.102433. 

Sałkowska, A. et al. (2020) ‘Sars-cov-2 proteins induce ifng in th1 lymphocytes 

generated from cd4+ cells from healthy, unexposed polish donors’, Vaccines, 8(4), pp. 

1–10. Available at: https://doi.org/10.3390/vaccines8040673. 

Sanico, A.M. et al. (1997) ‘Dose-dependent effects of capsaicin nasal challenge: In 

vivo evidence of human airway neurogenic inflammation’, Journal of Allergy and 

Clinical Immunology, 100(5), pp. 632–641. Available at: 

https://doi.org/10.1016/S0091-6749(97)70167-2. 

Santos, J. de M.B. dos et al. (2021) ‘In Nasal Mucosal Secretions, Distinct IFN and 

IgA Responses Are Found in Severe and Mild SARS-CoV-2 Infection’, Frontiers in 

Immunology, 12(February), pp. 1–11. Available at: 

https://doi.org/10.3389/fimmu.2021.595343. 

Saravia, J., Chapman, N.M. and Chi, H. (2019) ‘Helper T cell differentiation’, Cellular 

and Molecular Immunology, 16(7), pp. 634–643. Available at: 

https://doi.org/10.1038/s41423-019-0220-6. 

Sherwani, S. and Khan, M.W.A. (2020) ‘Cytokine response in SARS-CoV-2 infection 

in the Elderly’, Journal of Inflammation Research, 13, pp. 737–747. Available at: 

https://doi.org/10.2147/JIR.S276091. 

Shumna, Т.Y. et al. (2019) ‘Characteristics of interleukin-4 gene (C-589T, rs2243250) 

polymorphism in children with bronchial asthma and allergic rhinitis with isolated or 

allergic rhinitis-induced comorbid malocclusion’, Zaporozhye Medical Journal, 21(6). 

Available at: https://doi.org/10.14739/2310-1210.2019.6.186484. 

Silva, R. et al. (2023) ‘Thrombophilia and Immune-Related Genetic Markers in Long 

COVID’, Viruses, 15, p. 885. 

Smet, A. et al. (2021) ‘A dynamic mucin mRNA signature associates with COVID-19 

disease presentation and severity’, JCI Insight, 6(19). Available at: 

https://doi.org/10.1172/jci.insight.151777. 

Sobotka, Tom et al. (2020) ‘Age , gender and COVID-19 infections Age , gender and 

COVID-19 infections’, medRxiv, 05(24), pp. 1–16. 

Symmes, B.A. et al. (2018) ‘Role of mucins in lung homeostasis : regulated expression 

and biosynthesis in health and disease’, Biochemical Society Transactions, pp. 1–13. 

Takeyama, K. et al. (2000) ‘Oxidative Stress Causes Mucin Synthesis Via 

Transactivation of Epidermal Growth Factor Receptor: Role of Neutrophils’, The 

Journal of Immunology, 164, pp. 1546–1552. 

Talepoor, A.G. et al. (2023) ‘Th-1, Th-2, Th-9, Th-17, Th-22 type cytokine 

concentrations of critical COVID-19 patients after treatment with Remdesivir’, 

Immunobiology, p. 152378. Available at: https://doi.org/10.1016/j.imbio.2023.152378. 



 

Tantilipikorn, P. (2014) ‘The relationship between allergic rhinitis and viral infections’, 

Current Opinion in Otolaryngology and Head and Neck Surgery, 22(3), pp. 249–252. 

Available at: https://doi.org/10.1097/MOO.0000000000000049. 

Tay, M.Z. et al. (2020) ‘The trinity of COVID-19: immunity, inflammation and 

intervention’, Nature Reviews Immunology, 20(6), pp. 363–374. Available at: 

https://doi.org/10.1038/s41577-020-0311-8. 

Thomas, D.C., Baddireddy, S.M. and Kohli, D. (2020) ‘Anosmia: A review in the 

context of coronavirus disease 2019 and orofacial pain’, Journal of the American 

Dental Association, 151(9), pp. 696–700. Available at: 

https://doi.org/10.1016/j.adaj.2020.06.039. 

Todorović-Raković, N. and Whitfield, J.R. (2021) ‘Between immunomodulation and 

immunotolerance: The role of IFNγ in SARS-CoV-2 disease’, Cytokine, 146, p. 

155637. Available at: https://doi.org/10.1016/J.CYTO.2021.155637. 

Trifonova, I. et al. (2023) ‘Patterns of cytokine and chemokine expression in peripheral 

blood of patients with COVID-19 associated with disease severity’, International 

Journal of Immunopathology and Pharmacology, 37, p. 039463202311636. Available 

at: https://doi.org/10.1177/03946320231163681. 

Vaz de Paula, C.B. et al. (2020) ‘IL-4/IL-13 remodeling pathway of COVID-19 lung 

injury’, Scientific Reports, 10(1), pp. 4–11. Available at: 

https://doi.org/10.1038/s41598-020-75659-5. 

Walker, F.C., Sridhar, P.R. and Baldridge, M.T. (2021) ‘Differential roles of 

interferons in innate responses to mucosal viral infections’, Trends in Immunology, 

42(11), pp. 1009–1023. Available at: https://doi.org/10.1016/j.it.2021.09.003. 

Wang, Xiaoyun et al. (2017) ‘Lyn regulates mucus secretion and MUC5AC via the 

STAT6 signaling pathway during allergic airway inflammation’, Scientific Reports, 

7(August 2015), pp. 1–13. Available at: https://doi.org/10.1038/srep42675. 

Wang, Y. et al. (2021) ‘Impact of cellular composition on SARS-CoV-2 infection 

biology and pathogenesis in primary human airway epithelial cells’, p. PA3699. 

Available at: https://doi.org/10.1183/13993003.congress-2021.pa3699. 

Welsh, R.M. and Selin, L.K. (2002) ‘No one is naive: The significance of heterologous 

T-cell immunity’, Nature Reviews Immunology, 2(6), pp. 417–426. Available at: 

https://doi.org/10.1038/nri820. 

WHO (2021a) ‘COVID-19 weekly epidemiological update’, World Health 

Organization, (58), pp. 1–23. 

WHO (2021b) Update on coronavirus disease in Indonesia, Situation Report – 205. 

WHO (2021c) World Health Statistic 2021. 

Wilson,  K.F.,  Spector,  M.E.  and  Orlandi,  R.R.  (2011)  ‘Types  of  Rhinitis’, 



 

Otolaryngologic Clinics of North America, 44(3), 

pp. 549–559. Available at: 

https://doi.org/10.1016/j.otc.2011.03.016. 

Wu, Y.C., Chen, C.S. and Chan, Y.J. (2020) ‘The 

outbreak of COVID-19: An overview’, Journal of 

the Chinese Medical Association, 83(3), pp. 217–

220. Available at: 

https://doi.org/10.1097/JCMA.0000000000000270. 

Xia, Y. et al. (2017) ‘IL-4-induced caveolin-1-

containing lipid rafts aggregation contributes to 

MUC5AC synthesis in bronchial epithelial cells’, 

Respiratory Research, 18(174), pp. 1–11. Available 

at: https://doi.org/10.1186/s12931-017-0657-z. 

Yao, A., Wilson, J.A. and Ball, S.L. (2018) 

‘Autonomic nervous system dysfunction and 

sinonasal symptoms’, Allergy & Rhinology, 9, p. 

215265671876423. Available at: 

https://doi.org/10.1177/2152656718764233. 

Yin, W. et al. (2021) ‘Analysis of pathological changes in the 

epithelium in COVID- 

19 patient airways’, ERJ Open

 Research, 7(2). Available at: 

https://doi.org/10.1183/23120541.00690-2020. 

Yuki, K., Fujiogi, M. and Koutsogiannaki, S. (2020) 

‘COVID-19 pathophysiology: A review’, Clinical 

Immunology, 215(April), p. 108427. Available at: 

https://doi.org/10.1016/j.clim.2020.108427. 

Zhang, Xiaonan et al. (2020) ‘Viral and host factors 

related to the clinical outcome of COVID-19’, 

Nature, 583(7816), pp. 437–440. Available at: 

https://doi.org/10.1038/s41586-020-2355-0. 

Zhang, Y. et al. (2014) ‘The human Cathelicidin 

LL-37 induces MUC5AC mucin production by 

airway epithelial cells via TACE-TGF-α-EGFR 

pathway’, Experimental Lung Research,

 40(7), pp. 333–342.

 Available at: 

https://doi.org/10.3109/01902148.2014.926434. 

Zhu, L. et al. (2011) ‘Cumulated Ca 2+ spike 

duration underlies Ca 2+ oscillation frequency-

regulated NFκB transcriptional activity’, Journal of 

Cell Science, 124(15), 

pp. 2591–2601. Available at: 

https://doi.org/10.1242/jcs.082727. 


	DAFTAR PUSTAKA

