Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Abbas, A. K., & Lichtman, A. H. (2020). Basic immunology: Functions and
disorders of the immune system. Philadelphia, PA: Elsevier Saunders.

Adams, R. L., & Bird, R. J. (2009). Review article: Coagulation cascade and therapeutics
update: relevance to nephrology. Part 1: Overview of coagulation, thrombophilias and
history of anticoagulants. Nephrology  (Carlton, Vic.), 14(5), 462-470.
https://doi.org/10.1111/j.1440-1797.2009.01128.x

Adamczak, M., Chudek, J., & Wiegcek, A. (2009). Adiponectin in patients with
chronic kidney disease. Seminars in Dialysis, 22(4), 391-395.
https://doi.org/10.1111/1.1525-139X.2009.00587.x

Adams, R. L., & Bird, R. J. (2009). Review article: Coagulation cascade and
therapeutics update: relevance to nephrology. Part 1: Overview of coagulation,

thrombophilias and history of anticoagulants. Nephrology (Carlton,
Vic.), 14(5), 462—470. https://doi.org/10.1111/j.1440-1797.2009.01128.x

Ahmed, M.F., Ahmed, A.O., Ahmed, A.M., El-Hameed, A.R.A. (2022).
Assessment of Immune Response to the COVID-19 Vaccination in Egyptian

Patients Undergoing Maintenance Hemodialysis. Egypt J Hosp Med.
2022;88: 3457-3463. doi:10.21608/EJTHM.2022.248784

Alexiewicz, J. M., Gaciong, Z., Klinger, M., Linker-Israeli, M., Pitts, T. O., &
Massry, S. G. (1990a). Evidence of impaired T cell function in hemodialysis
patients: Potential role for secondary hyperparathyroidism. American Journal
of Nephrology, 10(6), 495-501. https://doi.org/10.1159/000168175

Alexiewicz, J. M., Klinger, M., Pitts, T. O., Gaciong, Z., Linker-Israeli, M., &
Massry, S. G. (1990b). Parathyroid hormone inhibits B cell proliferation:

implications in chronic renal failure. Journal of the American Society of
Nephrology : JASN, 1(3), 236-244. https://doi.org/10.1681/ASN.V13236

Alexiewicz, J. M., Smogorzewski, M., Akmal, M., Klin, M., & Massry, S. G.
(1996). Nifedipine reverses the abnormalities in [Ca2+](i) and proliferation of
B cells from dialysis patients. Kidney International, 50(4), 1249-1254.
https://doi.org/10.1038/ki.1996.434

Almueilo, S. (2017). Evaluation of response to hepatitis B vaccination in chronic
hemodialysis patients. Saudi Journal of Medicine and Medical Sciences, 5(3),
218. https://doi.org/10.4103/1658-631x.213302

Amiri, F., Virdis, A., Fritsch Neves, M., Iglarz, M., Seidah, N. G., Touyz, R. M.,
Reudelhuber, T. L., & Schiffrin, E. L. (2004). Endothelium-restricted
overexpression of human endothelin-1 causes vascular remodeling and
endothelial dysfunction. Circulation, 110(15), 2233-2240.
https://doi.org/10.1161/01.CIR.0000144462.08345.B9

136



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Anderegg, M. A., Liu, M., Saganas, C., Montani, M., Vogt, B., Huynh-Do, U., &
Fuster, D. G. (2021). De novo vasculitis after mRNA-1273 (Moderna)
vaccination. Kidney international, S0085-2538(21)00554-8. Advance online
publication. https://doi.org/10.1016/j.kint.2021.05.016

Anders, H. J., Andersen, K., & Stecher, B. (2013). The intestinal microbiota, a
leaky gut, and abnormal immunity in kidney disease. Kidney International,
83(6), 1010-1016. https://doi.org/10.1038/ki.2012.440

Angel, C. J. L., Pham, E. A., Du, H., Vallania, F., Fram, B. J., Perez, K., Nguyen,
T., Rosenberg-Hasson, Y., Ahmed, A., Dekker, C. L., Grant, P. M., Khatri, P.,
Maecker, H. T., Glenn, J. S., Davis, M. M., & Furman, D. (2021). Signatures
of immune dysfunction in HIV and HCV infection share features with chronic
inflammation in aging and persist after viral reduction or elimination.
Proceedings of the National Academy of Sciences, 118(14).
https://doi.org/10.1073/pnas.2022928118

Angers, S., & Moon, R. T. (2009). Proximal events in Wnt signal transduction.
Nature  Reviews  Molecular ~ Cell  Biology, 10(7), 468-477.
https://doi.org/10.1038/nrm2717

Ankersmit, H. J., Deicher, R., Moser, B., Teufel, 1., Roth, G., Gerlitz, S., Itescu, S.,
Wolner, E., Boltz-Nitulescu, G., & Kovarik, J. (2001). Impaired T cell
proliferation, increased soluble death-inducing receptors and activation-
induced T cell death in patients undergoing haemodialysis. Clinical and
Experimental Immunology, 125(1), 142—148. https://doi.org/10.1046/.1365-
2249.2001.01590.x

Astorri, E., Lucchesi, D., Pitzalis, C., & Bombardieri, M. (2016). Spontancous and
Inducible Animal Models of Sjogren’s Syndrome. In Sjogren’s Syndrome:

Novel Insights in Pathogenic, Clinical and Therapeutic Aspects. Elsevier Inc.
https://doi.org/10.1016/B978-0-12-803604-4.00007-1

Bachelet, T., Bourdenx, J. P., Martinez, C., Mucha, S., Martin-Dupont, P., Perier,
V., & Pommereau, A. (2021). Humoral response after SARS-CoV-2 mRNA
vaccines in dialysis patients: Integrating anti-SARS-CoV-2 Spike-Protein-
RBD antibody monitoring to manage dialysis centers in pandemic times. PLoS
ONE, 16(10 October), 1-11. https://doi.org/10.1371/journal.pone.0257646

Bachmann, M. F., Mohsen, M. O., Zha, L., Vogel, M., & Speiser, D. E. (2021).
SARS-CoV-2 structural features may explain limited neutralizing-antibody
responses. Npj Vaccines, 6(1), 1-5. https://doi.org/10.1038/s41541-020-
00264-6

Bai, S., Dhrolia, M., Qureshi, H., Qureshi, R., Nasir, K., & Ahmad, A. (2022).
Comparison of COVID-19 Inactivated Virus Vaccine Immunogenicity
Between Healthy Individuals and Patients on Hemodialysis: A Single-Center
Study From Pakistan. Cureus, 14(4), e24153.
https://doi.org/10.7759/cureus.24153

137



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Banaszkiewicz, A., & Radzikowski, A. (2013). Efficacy, effectiveness,
immunogenicity—Are not the same in vaccinology. World Journal of
Gastroenterology, 19(41), 7217-7218.
https://doi.org/https://doi.org/10.3748/wjg.v19.141.7217

Bao, L., Deng, W., Huang, B., Gao, H., Liu, J., Ren, L., Wei, Q., Yu, P., Xu, Y.,
Qi, F.,Qu, Y., LiF., Lv,Q., Wang, W., Xue, J., Gong, S., Liu, M., Wang, G.,
Wang, S., Song, Z., ... Qin, C. (2020). The pathogenicity of SARS-CoV-2 in
hACE2 transgenic mice. Nature, 583(7818), 830-833.
https://doi.org/10.1038/s41586-020-2312-y

Bates, T. A., McBride, S. K., Leier, H. C., Guzman, G., Lyski, Z. L., Schoen, D.,
Winders, B., Lee, J. Y., Lee, D. X., Messer, W. B., Curlin, M. E., & Tafesse,
F. G. (2022). Vaccination before or after SARS-CoV-2 infection leads to
robust humoral response and antibodies that effectively neutralize
variants. Science immunology, 7(68), eabn8014.
https://doi.org/10.1126/sciimmunol.abn8014

Betjes, M. G. H., Langerak, A. W., Van Der Spek, A., De Wit, E. A., & Litjens, N.
H. R. (2011). Premature aging of circulating T cells in patients with end-stage
renal disease. Kidney International, 80(2), 208-217.
https://doi.org/10.1038/ki.2011.110

Betjes, M. G., & Litjens, N. H. (2014). Chronic Kidney Disease and Premature
Ageing of the Adaptive Immune Response. Current Urology Reports, 16(1),
471. https://doi.org/10.1007/s11934-014-0471-9

Bettelli, E., Carrier, Y., Gao, W., Korn, T., Strom, T. B., Oukka, M., Weiner, H. L.,
& Kuchroo, V. K. (2006). Reciprocal developmental pathways for the
generation of pathogenic effector TH17 and regulatory T cells. Nature,
441(7090), 235-238. https://doi.org/10.1038/nature04753

Birben, E., Sahiner, U. M., Sackesen, C., Erzurum, S., & Kalayci, O. (2012).
Oxidative stress and antioxidant defense. World Allergy Organization Journal,
5(1), 9-19. https://doi.org/10.1097/WOX.0b013e3182439613

Boffa, M. C., & Karmochkine, M. (1998). Thrombomodulin: an overview and
potential implications in vascular disorders. Lupus, 7 Suppl 2, S120-S125.
https://doi.org/10.1177/096120339800700227Bonomini, M., Dottori, S.,
Amoroso, L., Arduini, A., & Sirolli, V. (2004). Increased platelet
phosphatidylserine exposure and caspase activation in chronic uremia. Journal
of  Thrombosis  and  Haemostasis:  JTH,  2(8), 1275-1281.
https://doi.org/10.1111/j.1538-7836.2004.00837.x

138



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Bos, R., Rutten, L., van der Lubbe, J. E. M., Bakkers, M. J. G., Hardenberg, G.,
Wegmann, F., Zuijdgeest, D., de Wilde, A. H., Koornneef, A., Verwilligen,
A., van Manen, D., Kwaks, T., Vogels, R., Dalebout, T. J., Myeni, S. K.,
Kikkert, M., Snijder, E. J., Li, Z., Barouch, D. H., ... Schuitemaker, H. (2020).
Ad26 vector-based COVID-19 vaccine encoding a prefusion-stabilized
SARS-CoV-2 Spike immunogen induces potent humoral and cellular immune
responses. Npj Vaccines, 5(1), 1-11. https://doi.org/10.1038/s41541-020-
00243-x

Bosch, B. J., Zee, R. Van Der, Haan, C. a M. De, & Rottier, P. J. M. (2003). The
Coronavirus Spike Protein Is a Class I Virus Fusion Protein : Structural and
Functional Characterization of the Fusion Core Complex. Journal of Virology,
77(16), 8801-8811. https://doi.org/10.1128/JV1.77.16.8801

Bourguignon, A., Arnold, D. M., Warkentin, T. E., Smith, J. W., Pannu, T., Shrum,
J. M., Al Magrashi, Z. A. A., Shroff, A., Lessard, M.-C., Blais, N., Kelton, J.
G., & Nazy, L. (2021). Adjunct Immune Globulin for Vaccine-Induced
Thrombotic Thrombocytopenia. The New England Journal of Medicine.
https://doi.org/10.1056/NEJMo0a2107051

Bouts, A. H. M., Davin, J. C., Krediet, R. T., Van Der Weel, M. B., Schroder, C.
H., Monnens, L., Nauta, J., & Out, T. A. (2000). Immunoglobulins in chronic
renal failure of childhood: Effects of dialysis modalities. Kidney International,
58(2), 629-637. https://doi.org/10.1046/j.1523-1755.2000.00209.x

BPOM. (2021). Fact Sheet for Health Care Providers Emergency Use
Authorization  (Eua) of Bamlanivimab  Authorized  Use. 1-12.
https://www.cdc.gov/growthcharts/clinical _charts.htm,

Brinkkoetter, P. T., Marinaki, S., Gottmann, U., Fleckenstein, S., Stump, C., Van
Der Woude, F. J., Braun, C., & Yard, B. A. (2005). Altered CD46-mediated T
cell co-stimulation in haemodialysis patients. Clinical and Experimental
Immunology, 139(3), 534-541. https://doi.org/10.1111/5.1365-
2249.2005.02705.x

Brochot, E., Demey, B., Touzé, A., Belouzard, S., Dubuisson, J., Schmit, J. L.,
Duverlie, G., Francois, C., Castelain, S., & Helle, F. (2020). Anti-spike, Anti-
nucleocapsid and Neutralizing Antibodies in SARS-CoV-2 Inpatients and
Asymptomatic Individuals. Frontiers in Microbiology, 11(October), 1-8.
https://doi.org/10.3389/fmicb.2020.584251

Brooks, D. G., Teyton, L., Oldstone, M. B. A., & McGavern, D. B. (2005). Intrinsic
functional dysregulation of CD4 T cells occurs rapidly following persistent
viral  infection. Journal of  Virology, 79(16), 10514-10527.
https://doi.org/10.1128/JV1.79.16.10514-10527.2005

139



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Broseta, J.J., Rodriguez-Espinosa, D., Rodriguez, N., Mosquera, M.M., Marcos,
M.A., et al., (2021). Humoral and Cellular Responses to mRNA-1273 and
BNT162b2 SARS-CoV-2 Vaccines Administered to Hemodialysis Patients.
Am J Kidney Dis, 78(4), 571-581

Brunini, T. M. C., Mendes-Ribeiro, A. C., Ellory, J. C., & Mann, G. E. (2007).
Platelet nitric oxide synthesis in uremia and malnutrition: A role for L-
arginine supplementation in vascular protection? Cardiovascular Research,
73(2), 359-367. https://doi.org/10.1016/j.cardiores.2006.09.019

Castle S. C. (2000). Impact of age-related immune dysfunction on risk of
infections. Zeitschrift fur Gerontologie und Geriatrie, 33(5), 341-349.
https://doi.org/10.1007/s003910070030

Centre for Disease Control. (2009). Vaccine Immunogenicity, Efficacy, and
Effectiveness.  Communicable  Disease  Control  Manual, 1-2.
http://www.bccdc.ca/resource-
gallery/Documents/Guidelines%20and%20Forms/Guidelines%20and%20M
anuals/Epid/CD%20Manual/Chapter%202%20-
%20Imms/Vaccinelmmunogenicity.pdf

Center for Disease Control and Prevention. (2020). Antibody Testing Interim
Guidelines, Interim Guidelines for COVID-19 Antibody Testing in Clinical
and Public Health Settings. https://www.cdc.gov/coronavirus/2019-
ncov/lab/resources/antibody-tests-guidelines.html

Chauveau, P., Chadefaux, B., Coudé¢, M., Aupetit, J., Hannedouche, T., Kamoun,
P., & Jungers, P. (1992). Increased plasma homocysteine concentration in

patients with chronic renal failure. Mineral and electrolyte metabolism, 18(2-
5), 196—198. https://europepmc.org/article/med/1465057

Checa, J., & Aran, J. M. (2020). Reactive Oxygen Species: Drivers of Physiological
and Pathological Processes. Journal of inflammation research, 13, 1057—
1073. https://doi.org/10.2147/JIR.S275595

Chervu, 1., Kiersztejn, M., Alexiewicz, J. M., Fadda, G. Z., Smogorzewski, M., &
Massry, S. G. (1992). Impaired phagocytosis in chronic renal failure is
mediated by secondary hyperparathyroidism. Kidney International, 41(6),
1501-1505. https://doi.org/10.1038/ki.1992.219

Cheung, W. W., Paik, K. H., & Mak, R. H. (2010). Inflammation and cachexia in
chronic kidney disease. Pediatric ~Nephrology, 25(4), 711-724.
https://doi.org/10.1007/s00467-009-1427-z

Chmielewski, M., Bryl, E., Marzec, L., Aleksandrowicz, E., Witkowski, J. M., &
Rutkowski, B. (2005). Expression of scavenger receptor CD36 in chronic renal
failure patients. Artificial Organs, 29(8), 608-614.
https://doi.org/10.1111/j.1525-1594.2005.29097 x

140



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Chou, R., Dana, T., Buckley, D. 1., Selph, S., Fu, R., & Totten, A. M. (2020).
Epidemiology of and Risk Factors for Coronavirus Infection in Health Care
Workers: A Living Rapid Review. Annals of Internal Medicine, 173(2), 120—
136. https://doi.org/10.7326/M20-1632

Cohen, G., & Horl, W. H. (2012). Immune dysfunction in Uremia-An update.
Toxins, 4(11), 962-990. https://doi.org/10.3390/toxins4110962

Cianciolo, G., De Pascalis, A., Di Lullo, L., Ronco, C., Zannini, C., & La Manna,
G. (2017). Folic acid and homocysteine in chronic kidney disease and

cardiovascular disease progression: which comes first? Cardiorenal
medicine, 7(4), 255-266. https://doi.org/10.1159/000471813

Couchoud. (2020). Low incidence of SARS-CoV-2, risk factors of mortality and
the course of illness in the French national cohort of dialysis patients. Kidney
International, 98(6), 1519-1529.
https://doi.org/https://doi.org/10.1016/j.kint.2020.07.042

Cohen G. (2020). Immune dysfunction in uremia 2020. Toxins, 12(7), 439.
https://doi.org/10.3390/toxins 12070439

D'Apolito, M., Du, X., Pisanelli, D., Pettoello-Mantovani, M., Campanozzi, A.,
Giacco, F., Maffione, A. B., Colia, A. L., Brownlee, M., & Giardino, . (2015).
Urea-induced ROS cause endothelial dysfunction in chronic renal
failure. Atherosclerosis, 239(2), 393-400.
https://doi.org/10.1016/j.atherosclerosis.2015.01.034

Dai, L., & Gao, G. F. (2021). Viral targets for vaccines against COVID-19. Nature
Reviews Immunology, 21(2), 73-82. https://doi.org/10.1038/s41577-020-
00480-0

Descamps-Latscha, B., Herbelin, A., Nguyen, A. T., Roux-Lombard, P., Zingraff,
J., Moynot, A., Verger, C., Dahmane, D., de Groote, D., & Jungers, P. (1995).
Balance between IL-1 beta, TNF-alpha, and their specific inhibitors in chronic
renal failure and maintenance dialysis. Relationships with activation markers
of T cells, B cells, and monocytes. Journal of immunology (Baltimore, Md. :
1950), 154(2), 882—-892. https://www.jimmunol.org/content/154/2/882.long

Dheir, H., Tocoglu, A., Toptan, H., Pinar, M., Demirci, T., Koroglu, M., Yaylaci, S., Genc,
A. B., Genc, A. C,, Firat, N., Karabay, O., & Sipahi, S. (2022). Short and mid-term
SARS-CoV-2 antibody response after inactivated COVID-19 vaccine in hemodialysis
and kidney transplant patients. Journal of Medical Virology, January, 1-8.
https://doi.org/10.1002/jmv.27714

Diaz, A., Belefia, A., & Zueco, J. (2020). The role of age and gender in perceived
vulnerability to infectious diseases. International journal of environmental
research and public health, 17(2), 485.
https://doi.org/10.3390/ijerph 17020485

141



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Di Rosa, M., Malaguarnera, M., Nicoletti, F., & Malaguarnera, L. (2011). Vitamin
D3: a helpful immuno-modulator. Immunology, 134(2), 123-139.
https://doi.org/10.1111/.1365-2567.2011.03482.x

Dorgalaleh, A., Mahmudi, M., Tabibian, S., Khatib, Z. K., Tamaddon, G. H.,
Moghaddam, E. S., Bamedi, T., Alizadeh, S., & Moradi, E. (2013). Anemia
and thrombocytopenia in acute and chronic renal failure. International Journal
of Hematology-Oncology and Stem Cell Research, 7(4), 34-39.

Doualla, M., Nkeck, J. R., Halle, M. P., Kamdem, F., Agouak, A. I., Essouma, M.,
Lobe, Y. B., & Ashuntantang, G. (2020). Assessment of the efficacy of
hemodialysis on uric acid clearance in a sub-Saharan African population at
the end stage kidney disease. BMC Nephrology, 21(1), 1-8.
https://doi.org/10.1186/s12882-020-02037-8

Elecsys. (2020). Elecsys Anti-SARS-CoV-2 S, Immunoassay for The Quantitative
Determination of Antibodies to The SARS-CoV-2 Spike Protein, Roche.
https://diagnostics.roche.com/content/dam/diagnostics/Blueprint/en/pdf/cps/
Elecsys-Anti-SARS-CoV-2-S-factsheet-SEPT-2020-2.pdf

Eleftheriadis, T., Antoniadi, G., Liakopoulos, V., Kartsios, C., & Stefanidis, I.
(2007). Disturbances of acquired immunity in hemodialysis patients. Seminars
in Dialysis, 20(5), 440-451. https://doi.org/10.1111/j.1525-
139X.2007.00283.x

Eschbach, J. W, Egrie, J. C., Downing, M. R., Browne, J. K., & Adamson, J. W.
(1987). Correction of the Anemia of End-Stage Renal Disease with
Recombinant Human Erythropoietin. New England Journal of Medicine,
316(2), 73-78. https://doi.org/10.1056/nejm198701083160203

Fabrizi, F., Lunghi, G., Finazzi, S., Colucci, P., Pagano, A., Ponticelli, C., &
Locatelli, F. (2001). Decreased serum aminotransferase activity in patients
with chronic renal failure: Impact on the detection of viral hepatitis. American
Journal of Kidney Diseases, 38(5), 1009-1015.
https://doi.org/10.1053/ajkd.2001.28590

Fadlyana, E., Rusmil, K., Tarigan, R., Rahmadi, A. R., Prodjosoewojo, S., Sofiatin,
Y., Khrisna, C. V., Sari, R. M., Setyaningsih, L., Surachman, F., Bachtiar, N.
S., Sukandar, H., Megantara, 1., Murad, C., Pangesti, K., Setiawaty, V.,
Sudigdoadi, S., Hu, Y., Gao, Q., & Kartasasmita, C. B. (2021). A phase III,
observer-blind, randomized, placebo-controlled study of the efficacy, safety,
and immunogenicity of SARS-CoV-2 inactivated vaccine in healthy adults
aged 18-59 years: An interim analysis in Indonesia. Vaccine, 39(44), 6520—
6528. https://doi.org/10.1016/j.vaccine.2021.09.052

Fan, C., Ye, X., Ku, Z., Kong, L., Liu, Q., Xu, C., Cong, Y., & Huang, Z. (2017).
Beta-Propiolactone Inactivation of Coxsackievirus A16 Induces Structural

Alteration and Surface Modification of Viral Capsids. Journal of Virology,
91(8), 1-13. https://doi.org/10.1128/jvi.00038-17

142



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Fang, L., Karakiulakis, G., & Roth, M. (2020). Are patients with hypertension and
diabetes mellitus at increased risk for COVID-19 infection. Lancet Respir
Med, 8(4), e21. https://doi.org/https://doi.org/10.1016/S2213-2600(20)30116-
8

Farinde, A. (2019). Lab Values, Normal Adult: Laboratory Reference Ranges in
Healthy Adults. Medscape. https://emedicine.medscape.com/article/2172316-
overview#al

Favaloro, E. J. (2021). Laboratory testing for suspected COVID-19 vaccine—
induced (immune) thrombotic thrombocytopenia. International Journal of
Laboratory Hematology. https://doi.org/10.1111/ij1h.13629

FDA. (2007). Toxicity grading scale for healthy adult and adolescent volunteers
enrolled in preventive vaccine clinical trials. Center for Biologics Evaluation
Research. Retrieved 17 May 2021, from
https://www.fda.gov/media/73679/download.

FDA. (2020). GenScript cPass™ SARS-CoV-2 Neutralization Antibody Detection
Kit, pp. 0-18. Available at: https://www.genscript.com/cpass-sars-cov-2-
neutralization-antibody-detection-Kit.html.

FDA. (2021). Elecsys Anti-SARS-CoV-2 S, pp. 1-9. Available at:
https://www.fda.gov/media/144037/download.

Fernandez-Fresnedo, G., Ramos, M. A., Gonzalez-Pardo, M. C., De Francisco, A.
L. M., Lopez-Hoyos, M., & Arias, M. (2000). B lymphopenia in uraemia is
related to an accelerated in vitro apoptosis and dysregulation of Bcl-2.
Nephrology Dialysis Transplantation, 15(4), 502-510.
https://doi.org/10.1093/ndt/15.4.502

Ferrario, C. M., Jessup, J., Chappell, M. C., Averill, D. B., Brosnihan, K. B.,
Tallant, E. A., Diz, D. 1., & Gallagher, P. E. (2005). Effect of angiotensin-
converting enzyme inhibition and angiotensin II receptor blockers on cardiac
angiotensin-converting enzyme 2. Circulation, 111(20), 2605-2610.
https://doi.org/10.1161/CIRCULATIONAHA.104.510461

Fish E. N. (2008). The X-files in immunity: sex-based differences predispose
immune  responses. Nature  reviews.  Immunology, 8(9),  737-744.
https://doi.org/10.1038/nri2394

Food and Drug Administration. (2021). Recommendations for Investigational
COVID-19 Convalescent Plasma. 1-9.

Francis, A., Baigent, C., Ikizler, T., Cockwell, P., & Jha, V. (2021). The urgent need
to vaccinate dialysis patients against severe acute respiratory syndrome
coronavirus 2: a call to action. Kidney International, 99(4), 791-793.
https://doi.org/10.1016/j.kint.2021.02.003

143



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang
Menjalani
Hemodialisis

Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

UNIVERSITAS ’ ) . ) . . . .
GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Francoz, C., Durand, F., Kahn, J. A., Genyk, Y. S., & Nadim, M. K. (2019).
Hepatorenal syndrome. Clinical Journal of the American Society of
Nephrology, 14(5), 774—781. https://doi.org/10.2215/CIN.12451018

Fu, C. M., Tsai, K. F., Kuo, W. H., Wu, C. H,, Yu, C. 1., You, H. L., & Lee, C. T.
(2022). The Waxing, Waning, and Predictors of Humoral Responses to Vector-
Based SARS-CoV-2 Vaccine in Hemodialysis Patients. Vaccines, 10(9), 1537.
https://doi.org/10.3390/vaccines10091537

Fuchshuber, A., Kithnemund, O., Keuth, B., Liitticken, R., Michalk, D., &
Querfeld, U. (1996). Pneumococcal vaccine in children and young adults with
chronic renal disease. Nephrology Dialysis Transplantation, 11(3), 468—473.
https://doi.org/10.1093/oxfordjournals.ndt.a027313

Fucci, A., Giacobbe, S., Guerriero, 1., Suzumoto, Y., D’Andrea, E. L., Scrima, M.,
Nolli, M. L., Iervolino, A., Chiuchiolo, L. A., Salvatore, E., Renzulli, R., La
Peccerella, L., Marra, G., Liuzzi, M., Santoro, D., Zulli, E., Gentile, R.,
Clemente, G., & Capasso, G. (2022). The DiaCoVAD study in South Italy:
immune response to Sars-CoV-2 vaccination in dialysis patients. Kidney and
Blood Pressure Research. https://doi.org/10.1159/000524034

Gaciong, Z., Alexiewicz, J. M., & Massry, S. G. (1991). Impaired in vivo antibody
production in CRF rats: Role of secondary hyperparathyroidism. Kidney
International, 40(5), 862—867. https://doi.org/10.1038/ki.1991.286

Gickler, A., Rohn, H., Lisman, T., Benko, T., Witzke, O., Kribben, A., & Saner, F.
H. (2019). Evaluation of hemostasis in patients with end-stage renal disease.
PLOS ONE, 14(2), €0212237. https://doi.org/10.1371/journal.pone.0212237

Gafter, U., Bessler, H., Malachi, T., Zevin, D., Djaldetti, M., & Levi, J. (1987).
Platelet count and thrombopoietic activity in patients with chronic renal
failure. Nephron, 45(3), 207-210

Gao, F., Zheng, K. I, Fan, Y. C., Targher, G., Byrne, C. D., & Zheng, M. H. (2020).
ACE2: A Linkage for the Interplay Between COVID-19 and Decompensated
Cirrhosis. The American Journal of Gastroenterology, 115(9), 1544.
https://doi.org/10.14309/ajg.0000000000000780

Gasim, G. 1., Bella, A., & Adam, L. (2015). Immune response to hepatitis B vaccine
among patients on hemodialysis. World journal of hepatology, 7(2), 270-275.
https://doi.org/10.4254/wjh.v7.i12.270

Gattinoni, L., Klebanoff, C. A., & Restifo, N. P. (2012). Paths to stemness: Building
the ultimate antitumour T cell. Nature Reviews Cancer, 12(10), 671-684.
https://doi.org/10.1038/nrc3322

Geara, A. S., Castellanos, M. R., Bassil, C., Schuller-Levis, G., Park, E., Smith, M.,
Goldman, M., & Elsayegh, S. (2010). Effects of parathyroid hormone on

immune function. Clinical & developmental immunology, 2010, 418695.
https://doi.org/10.1155/2010/418695

144



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Geisen, U. M., Berner, D. K., Tran, F., Siimbiil, M., Vullriede, L., Ciripoi, M., Reid,
H. M., Schaffarzyk, A., Longardt, A. C., Franzenburg, J., Hoff, P., Schirmer,
J. H., Zeuner, R., Friedrichs, A., Steinbach, A., Knies, C., ... Hoyer, B. F.
(2021). Immunogenicity and safety of anti- - mRNA vaccines in patients with
chronic inflammatory conditions and immunosuppressive therapy in a

monocentric cohort. Annals of the Rheumatic Diseases, 0, 1-6.
https://doi.org/10.1136/annrheumdis-2021-220272

Genscript. (2020). GenScript cPass™ SARS-CoV-2 Neutralization Antibody
Detection Kit. 0—18. https://www.fda.gov/media/143583/download

Gerez, L., Madar, L., Shkolnik, T., Kristal, B., Arad, G., Reshef, A., Steinberger,
A., Ketzinel, M., Sayar, D., Shasha, S., & Kaempfer, R. (1991). Regulation of
interleukin-2 and interferon-y gene expression in renal failure. Kidney
International, 40(2), 266-272. https://doi.org/10.1038/ki.1991.209

Ghaffari, A., Meurant, R., & Ardakani, A. (2020). COVID-19 serological tests: how
well do they actually perform? Diagnostics, 10(7), 1-14.
https://doi.org/10.3390/diagnostics 10070453

Ghosh, M., Rodriguez-Garcia, M., & Wira, C. R. (2014). The immune system in
menopause: pros and cons of hormone therapy. The Journal of steroid

biochemistry and molecular biology, 142, 171-175.
https://doi.org/10.1016/§.jsbmb.2013.09.003

Gil, A., Plaza-Diaz, J., & Mesa, M. D. (2018). Vitamin D: Classic and novel
actions. Annals of Nutrition and Metabolism, 72(2), 87-95.
https://doi.org/10.1159/000486536

Giot, M., Robert, T., Brunet, P., Resseguier, N., & Lano, G. (2021). Vaccination
against COVID-19 in a haemodialysis centre: what is the risk of bleeding
complications? Clinical Kidney Journal. https://doi.org/10.1093/ckj/sfab059

Girndt, M., Koéhler, H., Schiedhelm-Weick, E., Meyer Zum Biischenfelde, K. H.,
& Fleischer, B. (1993). T cell activation defect in hemodialysis patients:
Evidence for a role of the B7/CD28 pathway. Kidney International, 44(2),
359-365. https://doi.org/10.1038/ki.1993.252

Greinacher, A., Thiele, T., Warkentin, T. E., Weisser, K., Kyrle, P. A., & Eichinger,
S. (2021). Thrombotic Thrombocytopenia after ChAdOx1 nCov-19
Vaccination. The New England Journal of Medicine, NEJMoa2104840.
https://doi.org/10.1056/NEJMo0a2104840

Grupper, A., Sharon, N., Finn, T., Cohen, R., Israel, M., Agbaria, A., Rechavi, Y.,
Schwartz, 1. F., Schwartz, D., Lellouch, Y., & Shashar, M. (2021). Humoral
Response to the Pfizer BNTI162b2 Vaccine in Patients Undergoing
Maintenance Hemodialysis. Clinical Journal of the American Society of
Nephrology, 16, CIN.03500321. https://doi.org/10.2215/cjn.03500321

145



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Gundlapalli, A. V., Salerno, R. M., Brooks, J. T., Averhoff, F., Petersen, L. R.,
McDonald, L. C., lademarco, M. F., Carroll, Y. 1., Gorwitz, R., Lin-Gibson,
S., Wang, L., & Pinto, L. A. (2021). SARS-CoV-2 serologic assay needs for
the next phase of the US COVID-19 pandemic response. Open Forum
Infectious Diseases, 8(1). https://doi.org/10.1093/0fid/ofaa555

Gulati, K., Guhathakurta, S., Joshi, J., Rai, N., Ray, A. (2016) Cytokines and their
role in health and disease: A brief overview. MOJ Immunol 4(2):00121.
https://doi.org/10.15406/moji.2016.04.00121

Guo, Y. R., Cao, Q. D., Hong, Z. S., Tan, Y. Y., Chen, S. D., Jin, H. J., Tan, K. S.,
Wang, D. Y., & Yan, Y. (2020). The origin, transmission and clinical therapies
on coronavirus disease 2019 (COVID-19) outbreak - an update on the
status. Military Medical Research, 7(1), 11. https://doi.org/10.1186/s40779-
020-00240-0

Haddiya, I. (2020). Current knowledge of vaccinations in chronic kidney disease
patients. International Journal of Nephrology and Renovascular Disease, 13,
179-185. https://doi.org/10.2147/TINRD.S231142

Hamming, ., Timens, W., Bulthuis, M. L. C., Lely, A. T., Navis, G. J., & van Goor,
H. (2004). Tissue distribution of ACE2 protein, the functional receptor for
SARS coronavirus. A first step in understanding SARS pathogenesis. Journal
of Pathology, 203(2), 631-637. https://doi.org/10.1002/path.1570

Hans, G. A., & Besser, M. W. (2016). The place of viscoelastic testing in clinical
practice.  British  Journal  of  Haematology, 173(1), 37-48.
https://doi.org/10.1111/bjh.13930

Haralambieva, 1. H., Salk, H. M., Lambert, N. D., Ovsyannikova, 1. G., Kennedy,
R. B., Warner, N. D., Pankratz, V. S., & Poland, G. A. (2014). Associations
between race, sex and immune response variations to rubella vaccination in
two independent cohorts. Vaccine, 32(17), 1946-1953.
https://doi.org/10.1016/j.vaccine.2014.01.090

Himmelfarb, J. (2005). Relevance of oxidative pathways in the pathophysiology of
chronic  kidney disease. Cardiology  Clinics, 23(3), 319-330.
https://doi.org/10.1016/j.ccl.2005.03.005

Hodgson, S. H., Mansatta, K., Mallett, G., Harris, V., Emary, K., & Pollard, A. J.
(2021). What defines an efficacious COVID-19 vaccine? A review of the
challenges assessing the clinical efficacy of vaccines against SARS-CoV-2.
The Lancet. Infectious Diseases, 21(2), e26—35.
https://doi.org/https://doi.org/10.1016/S1473-3099(20)30773-8

HogenEsch, H. (2002). Mechanisms of stimulation of the immune response by
aluminum adjuvants. Vaccine, 20(SUPPL. 3), 34-39.
https://doi.org/10.1016/S0264-410X(02)00169-X

146



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Hoshino, S., Teramura, M., Takahashi, M., Motoji, T., Oshimi, K., Mizoguchi, H.,
& Ueda, M. (1989). Expression and characterization of erythropoietin

receptors on normal human bone marrow cells. The International Journal of
Cell Cloning, 7(3), 156—167. https://doi.org/10.1002/stem.5530070303

Huang, A., Zhang, B., Yan, W., Wang, B., Wei, H., Zhang, F., Wu, L., Fan, K., &
Guo, Y. (2014). Myeloid-derived suppressor cells regulate immune response
in patients with chronic hepatitis B virus infection through PD-1-induced IL-
10. Journal of Immunology (Baltimore, Md.: 1950), 193(11), 5461-5469.
https://doi.org/10.4049/jimmunol.1400849

Huang, M.-J., Wei, R., Wang, Y., Su, T., Di, P., Li, Q., Yang, X., Li, P., & Chen,
X. (2017). Blood coagulation system in patients with chronic kidney disease:
A prospective observational study. BMJ Open, 7(5), 014294,
https://doi.org/10.1136/bmjopen-2016-014294

Huang, C., Wang, Y., Li, X., Ren, L., Zhao, J., Hu, Y., Zhang, L., Fan, G., Xu, J.,
Gu, X., Cheng, Z., Yu, T., Xia, J., Wei, Y., Wu, W., Xie, X., Yin, W., Li, H.,
Liu, M., ... Cao, B. (2020). Clinical features of patients infected with 2019
novel coronavirus in Wuhan, China. The Lancet, 395(10223), 497-506.
https://doi.org/https://doi.org/10.1016/S0140-6736(20)30183-5

Hulko, M., Haug, U., Gauss, J., Boschetti-de-Fierro, A., Beck, W., & Krause, B.
(2018). Requirements and Pitfalls of Dialyzer Sieving Coefficients
Comparisons. Artificial Organs, 42(12), 1164-1173.
https://doi.org/10.1111/aor.13278

Hussain, A., Bhowmik, B. and Cristina, N. (2020) ‘COVID-19 and diabetes:
Knowledge in progress’, Diabetes Research and Clinical Practice, 162, p.
108142. doi: https://doi.org/10.1016/j.diabres.2020.108142.

Huynh, A., Kelton, J. G., Arnold, D. M., Daka, M., & Nazy, 1. (2021). Antibody
epitopes in vaccine-induced immune thrombotic thrombocytopenia. Nature,
1-7. https://doi.org/10.1038/s41586-021-03744-4

Idriss, H. T., & Naismith, J. H. (2000). TNFa and the TNF receptor superfamily:
Structure-function relationship(s). Microscopy Research and Technique,
50(3), 184-195. https://doi.org/10.1002/1097-
0029(20000801)50:3<184::AID-JEMT2>3.0.CO;2-H

IRR. (2018). The 11th report of Indonesian renal registry, Perhimpunan Nefrologi
Indonesia. Retrieved 17 May 2021, from
https://www.indonesianrenalregistry.org/data/IRR%202018.pdf.

Irazabal, M. V., & Torres, V. E. (2020). Reactive Oxygen Species and Redox
Signaling in Chronic Kidney Disease. Cells, 9(6), 1342.
https://doi.org/10.3390/cells9061342

147



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

ISTH. (2021). Vaccine-Induced Thrombotic Thrombocytopenia (VITT) Diagnostic
Flow Chart. International Society on Thrombosis and Haemostasis.
https://cdn.ymaws.com/www.isth.org/resource/resmgr/news/ISTH_VITT Fl
ow_Chart_Final.pdf

Jankowski, J., van der Giet, M., Jankowski, V., Schmidt, S., Hemeier, M., Mahn,
B., Giebing, G., Tolle, M., Luftmann, H., Schliiter, H., Zidek, W., & Tepel, M.
(2003). Increased plasma phenylacetic acid in patients with end-stage renal
failure inhibits iNOS expression. Journal of Clinical Investigation, 112(2),
256-264. https://doi.org/10.1172/JCI1200315524

Jarjour, N. N., Masopust, D., & Jameson, S. C. (2021). T Cell Memory
Understanding COVID-19. Immunity, 54(1), 14-18.
https://doi.org/10.1016/j.immuni.2020.12.009

Jia, H. P., Look, D. C., Shi, L., Hickey, M., Pewe, L., Netland, J., Farzan, M.,
Wohlford-Lenane, C., Perlman, S., & McCray, P. B. (2005). ACE2 Receptor
Expression and Severe Acute Respiratory Syndrome Coronavirus Infection
Depend on Differentiation of Human Airway Epithelia. Journal of Virology,
79(23), 14614-14621. https://doi.org/10.1128/jvi.79.23.14614-14621.2005

Jimenez, R., Carracedo, J., Santamaria, R., Soriano, S., Maduefio, J. A., Ramirez,
R., Rodriguez, M., Martin-Malo, A., & Aljama, P. (2005). Replicative
senescence in patients with chronic kidney failure. Kidney International,
68(SUPPL. 99), 11-15. https://doi.org/10.1111/j.1523-1755.2005.09903.x

Johansen, K. L., Chertow, G. M., Foley, R. N., Gilbertson, D. T., Herzog, C. A.,
Ishani, A., Israni, A. K., Ku, E., Kurella Tamura, M., Li, S., Li, S., Liu, J.,
Obrador, G. T., O’Hare, A. M., Peng, Y., Powe, N. R., Roetker, N. S., St. Peter,
W. L., Abbott, K. C., ... Wetmore, J. B. (2021). US Renal Data System 2020
Annual Data Report: Epidemiology of Kidney Disease in the United States.
American Journal of  Kidney  Diseases, 77(4), AT-AS.
https://doi.org/10.1053/j.ajkd.2021.01.002

Kaech, S. M., & Cui, W. (2012). Transcriptional control of effector and memory
CD8 + T cell differentiation. Immunology, 12(11), 749-761.
https://doi.org/https://doi.org/10.1038/nri3307

Kalantar-Zadeh, K., Kalantar-Zadeh, K., & Lee, G. H. (2006). The fascinating but
deceptive ferritin: to measure it or not to measure it in chronic kidney disease?
Clinical Journal of the American Society of Nephrology : CJASN, 1 Suppl 1,
9—18. https://doi.org/10.2215/CIN.01390406

Kalantar-Zadeh, K., Regidor, D. L., McAllister, C. J., Michael, B., & Warnock, D.
G. (2005). Time-dependent associations between iron and mortality in
hemodialysis patients. Journal of the American Society of Nephrology, 16(10),
3070-3080. https://doi.org/10.1681/ASN.2005040423

148



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Kalantar-Zadeh, K., Ficociello, L. H., Bazzanella, J., Mullon, C., & Anger, M. S.
(2021). Slipping through the pores: Hypoalbuminemia and albumin loss
during hemodialysis. International Journal of Nephrology and Renovascular
Disease, 14, 11-21. https://doi.org/10.2147/IJNRD.S291348

Kalousova, M., Dusilova-Sulkova, S., Zakiyanov, O., Kostirova, M., Safranek, R.,
Tesar, V., & Zima, T. (2015). Vitamin D binding protein is not involved in
vitamin D deficiency in patients with chronic kidney disease. BioMed
Research International, 2015, 1-8. https://doi.org/10.1155/2015/492365

Kant, S., Menez, S. P., Hanouneh, M., Fine, D. M., Crews, D. C., Brennan, D. C.,
Sperati, C. J., & Jaar, B. G. (2020). The COVID-19 nephrology compendium:
AKI, CKD, ESKD and transplantation. BMC Nephrology, 21(1), 1-13.
https://doi.org/10.1186/s12882-020-02112-0

Kaysen, G. A. (2003). Serum albumin concentration in dialysis patients: Why does
it remain resistant to therapy? Kidney International, Supplement, 64(87), 92—
98. https://doi.org/10.1046/j.1523-1755.64.s87.14.x

Kenda, J., Lovri¢, D., Skerget, M., & Milivojevi¢, N. (2021). Treatment of
ChAdOx1 nCoV-19 Vaccine-Induced Immune Thrombotic
Thrombocytopenia Related Acute Ischemic Stroke. Journal of Stroke and

Cerebrovascular Diseases, 30(11), 1-5.
https://doi.org/10.1016/j.jstrokecerebrovasdis.2021.106072

Kidney Disease Improving Global Outcomes. (2012). KDIGO 2012 Clinical
practice guideline for the evaluation and management of chronic kidney
disease. Retrieved 17 May 2021, from https://kdigo.org/wp-
content/uploads/2017/02/KDIGO 2012 CKD_ GL.pdf

Kim, K. W., Chung, B. H., Jeon, E. J., Kim, B. M., Choi, B. S., Park, C. W., Kim,
Y. S., Cho,S. G.,Cho, M. L., & Yang, C. W. (2012). B cell-associated immune
profiles in patients with end-stage renal disease (ESRD). Experimental &
molecular medicine, 44(8), 465-472.
https://doi.org/10.3858/emm.2012.44.8.053

Kirchhofer, D., Tschopp, T. B., Hadvary, P., & Baumgartner, H. R. (1994).
Endothelial cells stimulated with tumor necrosis factor-alpha express varying
amounts of tissue factor resulting in inhomogenous fibrin deposition in a native
blood flow system. Effects of thrombin inhibitors. The Journal of clinical
investigation, 93(5), 2073-2083. https://doi.org/10.1172/JCI1117202

Kojima, H., Gu, H., Nomura, S., Caldwell, C. C., Kobata, T., Carmeliet, P.,
Semenza, G. L., & Sitkovsky, M. V. (2002). Abnormal B lymphocyte
development and autoimmunity in hypoxia-inducible factor 1a-deficient

chimeric mice. Proceedings of the National Academy of Sciences of the United
States of America, 99(4), 2170-2174. https://doi.org/10.1073/pnas.052706699

149



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Kolb, T., Fischer, S., Miiller, L., Liibke, N., Hillebrandt, J., Andrée, M., Schmitz,
M., Schmidt, C., Kiigiikkdyli, S., Koster, L., Kittel, M., Weiland, L., Dreyling,
K. W., Hetzel, G., Adams, O., Schaal, H., Timm, J., & Stegbauer, J. (2021).
Impaired Immune Response to SARS-CoV-2 Vaccination in Dialysis Patients
and in Kidney Transplant Recipients. Kidney360, 2(9), 1491-1498.
https://doi.org/10.34067/KID.0003512021

Kontou, P. 1., Braliou, G. G., Dimou, N. L., Nikolopoulos, G., & Bagos, P. G.
(2020). Antibody Tests in Detecting SARS-CoV-2 Infection: A Meta-
Analysis. Diagnostics (Basel, Switzerland), 10(5), 319.
https://doi.org/10.3390/diagnostics 10050319

Krediet, R. T., Asghar, S. S., Koomen, G. C. M., Venneker, G. T., Struijk, D. G., &
Arisz, L. (1991). Effects of renal failure on complement C3d levels. Nephron,
59(1), 41-45. https://doi.org/10.1159/000186515

Kronbichler, A., Anders, H.-J., Fernandez-Juarez, G. M., Floege, J., Goumenos, D.,
Segelmark, M., Tesar, V., Turkmen, K., van Kooten, C., & Bruchfeld, A.
(2021). Recommendations for the use of COVID-19 vaccines in patients with
immune-mediated kidney diseases. Nephrology Dialysis Transplantation.
https://doi.org/10.1093/ndt/gfab064

Kumar, V., Abbas, A. K., & Aster, J. C. (2013). Robbins and Cotran pathologic
basis of disease (Ninth edition.). Philadelphia, PA: Elsevier/Saunders.

Kurts, C., Panzer, U., Anders, H. J., & Rees, A. J. (2013). The immune system and
kidney disease: Basic concepts and clinical implications. Nature Reviews
Immunology, 13(10), 738—753. https://doi.org/10.1038/nri3523

Kuster, G. M., Pfister, O., Burkard, T., Zhou, Q., Twerenbold, R., Haaf, P., Widmer,
A. F., & Osswald, S. (2020). SARS-CoV2: Should inhibitors of the renin-
angiotensin system be withdrawn in patients with COVID-19? European
Heart Journal, 41(19), 1801-1803. https://doi.org/10.1093/eurheartj/ehaa235

Lavin, M., Elder, P. T., O’Keeffe, D., Enright, H., Ryan, E., Kelly, A., El Hassadi,
E., McNicholl, F. P., Benson, G., Le, G. N., Byrne, M., Ryan, K., O’Connell,
N. M., & O’Donnell, J. S. (2021). Vaccine-induced immune thrombotic
thrombocytopenia (VITT) — a novel clinico-pathological entity with
heterogeneous clinical presentations. British Journal of Haematology, 195(1),
76—84. https://doi.org/10.1111/bjh.17613

Le Bert, N., Tan, A. T., Kunasegaran, K., Tham, C. Y. L., Hafezi, M., Chia, A.,
Chng, M. H. Y., Lin, M., Tan, N., Linster, M., Chia, W. N., Chen, M. L. C,,
Wang, L. F., Ooi, E. E., Kalimuddin, S., Tambyah, P. A., Low, J. G. H., Tan,
Y. J., & Bertoletti, A. (2020). SARS-CoV-2-specific T cell immunity in cases
of COVID-19 and SARS, and uninfected controls. Nature, 584(7821), 457—
462. https://doi.org/10.1038/s41586-020-2550-z

150



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Lee, B. T., Ahmed, F. A., Hamm, L. L., Teran, F. J., Chen, C. S., Liu, Y., Shah, K.,
Rifai, N., Batuman, V., Simon, E. E., He, J., & Chen, J. (2015). Association of
C-reactive protein, tumor necrosis factor-alpha, and interleukin-6 with chronic
kidney disease. BMC nephrology, 16, 77. https://doi.org/10.1186/s12882-015-

0068-7
Lemire, J. M. (1992). Immunomodulatory role of 1,25-dihydroxyvitamin D3.
Journal of Cellular Biochemistry, 49(1), 26-31.

https://doi.org/10.1002/jcb.240490106

Li, W., Moore, M. J., Vasilieva, N., Sui, J., Wong, S. K., Berne, M. A,
Somasundaran, M., Sullivan, J. L., Luzuriaga, K., Greenough, T. C., Choe, H.,
& Farzan, M. (2003). Angiotensin-converting enzyme 2 is a functional
receptor for the SARS coronavirus. Nature, 426(6965), 450-454.
https://doi.org/https://doi.org/10.1038/nature02145

Li, H., Zhai, N., Wang, Z., Song, H., Yang, Y., Cui, A., Li, T., Wang, G., Niu, J.,
Crispe, I. N,, Su, L., & Tu, Z. (2018). Regulatory NK cells mediated between
immunosuppressive monocytes and dysfunctional T cells in chronic HBV
infection. Gut, 67(11), 2035-2044. https://doi.org/10.1136/gutjnl-2017-
314098

Li, T.Y., Yang, Y., Zhou, G., & Tu, Z.K. (2019). Immune suppression in chronic
hepatitis B infection associated liver disease: A review. World Journal of
Gastroenterology, 25(27), 3527-3537.
https://doi.org/10.3748/wjg.v25.127.3527

Lin, J., Tang, W., Liu, W., Yu, F., Wu, Y., Fang, X., Zhou, M., Hao, W., & Hu, W.
(2020). Decreased B1 and B2 Lymphocytes Are Associated With Mortality in
Elderly Patients With Chronic Kidney Diseases. Frontiers in Medicine,
7(March), 1-8. https://doi.org/10.3389/fmed.2020.00075

Lisowska, K. (2015). The role of erythropoietin and its receptor in the immune,
central nervous and cardiovascular systems. [International Journal of
Hematology Research, 1(2), 42-51. https://doi.org/10.17554/j.issn.2409-
3548.2015.01.14.

Litjens, N. H. R., Van Druningen, C. J., & Betjes, M. G. H. (2006). Progressive loss
of renal function is associated with activation and depletion of naive T
lymphocytes. Clinical Immunology, 118(1), 83-91.
https://doi.org/10.1016/j.clim.2005.09.007

Liu, Y., Pelekanakis, K., & Woolkalis, M. J. (2004). Thrombin and tumor necrosis
factor alpha synergistically stimulate tissue factor expression in human
endothelial cells: regulation through c-Fos and c-Jun. The Journal of biological
chemistry, 279(34), 36142-36147. https://doi.org/10.1074/jbc.M405039200

151



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Liu, Y., Sawalha, A. H., & Lu, Q. (2021). COVID-19 and autoimmune diseases.
Current Opinion in Rheumatology, 33(2), 155-162.
https://doi.org/10.1097/BOR.0000000000000776

Locatelli, F., Canaud, B., Eckardt, K. U., Stenvinkel, P., Wanner, C., & Zoccali, C.
(2003). Oxidative stress in end-stage renal disease: An emerging treat to
patient outcome. Nephrology Dialysis Transplantation, 18(7), 1272—1280.
https://doi.org/10.1093/ndt/gfg074

Lopes, E. P, Sette, L. H. B. C,, Sette, J. B. C., Luna, C. F., Andrade, A. M., Moraes,
M., Sette, P. C. A., Menezes, R., Cavalcanti, R. L., & Conceigdo, S. C. (2009).
Serum alanine aminotransferase levels, hematocrit rate and body weight
correlations before and after hemodialysis session. Clinics, 64(10), 941-945.
https://doi.org/10.1590/S1807-59322009001000002

Lugli, E., Zanon, V., Mavilio, D., & Roberto, A. (2017). FACS Analysis of Memory
T Lymphocytes. Methods in Molecular Biology, 1514, 31-47.
https://doi.org/https://doi.org/10.1007/978-1-4939-6548-9 3

Lutz, J., Menke, J., Sollinger, D., Schinzel, H., & Thiirmel, K. (2014). Haemostasis
in chronic kidney disease. Nephrology, Dialysis, Transplantation: Official
Publication of the European Dialysis and Transplant Association - European
Renal Association, 29(1), 29—40. https://doi.org/10.1093/ndt/gft209

Mahanty, S., Prigent, A., & Garraud, O. (2015). Immunogenicity of infectious
pathogens and vaccine antigens. BMC [Immunology, 16(1), 1-6.
https://doi.org/10.1186/s12865-015-0095-y

Mahnke, Y. D., Brodie, T. M., Sallusto, F., Roederer, M., & Lugli, E. (2013). The
who’s who of T-cell differentiation: Human memory T-cell subsets. European
Journal of Immunology, 43(11), 2797-2809.
https://doi.org/10.1002/¢j1.201343751

Manolagas, S. C., Hustmyer, F. G., & yu, X. P. (1989). 1,25-Dihydroxyvitamin D3
and the Immune System. Proceedings of the Society for Experimental Biology
and Medicine, 191(3), 238-245. https://doi.org/10.3181/00379727-191-42915

Mastalerz-Migas, A., Steciwko, A., & Brydak, L. B. (2013). Immune response to
influenza vaccine in hemodialysis patients with chronic renal
failure. Advances in experimental medicine and biology, 756, 285-290.
https://doi.org/10.1007/978-94-007-4549-0 35

Mastalerz-Migas, A., Gwiazda, E., & Brydak, L. B. (2013). Effectiveness of
influenza vaccine in patients on hemodialysis - A review. Medical Science
Monitor, 19, 1013—1018. https://doi.org/10.12659/MSM.889671

Matsunami, M., Suzuki, T., Terao, T., Kuji, H., & Matsue, K. (2022). Immune
response to SARS-CoV-2 vaccination among renal replacement therapy

patients with CKD: a single-center study. Clinical and experimental
nephrology, 26(3), 305-307. https://doi.org/10.1007/s10157-021-02156-y

152



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Mattiuzzo, G., Bentley, E. M., Hassall, M., & Routley, S. (2020). Establishment of
the WHO International Standard and Reference Panel for anti-SARS-CoV-2
antibody. World Health Organization, December, 9-10.
https://www.who.int/publications/m/item/WHO-BS-2020.2403

McAndrews, K. M., Dowlatshahi, D. P., Dai, J., Becker, L. M., Hensel, J.,
Snowden, L. M., Leveille, J. M., Brunner, M. R., Holden, K. W., Hopkins, N.
S., Harris, A. M., Kumpati, J., Whitt, M. A_, Jack Lee, J., Ostrosky-Zeichner,
L. L., Papanna, R., LeBleu, V. S., Allison, J. P., & Kalluri, R. (2020).
Heterogeneous antibodies against SARS-CoV-2 spike receptor binding
domain and nucleocapsid with implications for COVID-19 immunity. JCI
Insight, 5(18), 1-14. https://doi.org/10.1172/JCL.INSIGHT.142386

McKinnon K. M. (2018). Flow cytometry: an overview. Current Protocols in
Immunology, 120, 5.1.1-5.1.11.
https://doi.org/https://doi.org/10.1002/cpim.40

Meier, P., Dayer, E., Ronco, P., & Blanc, E. (2005). Dysregulation of IL-2/IL-2R
system alters proliferation of early activated CD4+ T cell subset in patients
with  end-stage renal failure. Clinical  nephrology, 63(1), 8-21.
https://doi.org/10.5414/cnp63008

Meier, P., Dayer, E., Blanc, E., & Wauters, J. P. (2002). Early T cell activation
correlates with expression of apoptosis markers in patients with end-stage
renal disease. Journal of the American Society of Nephrology, 13(1),204-212.
https://doi.org/10.1681/asn.v131204

Meuer, S. C., Hauer, M., Kurz, P., Meyer zum Buschenfelde, K. H., & Kohler, H.
(1987). Selective blockade of the antigen-receptor-mediated pathway of T cell

activation in patients with impaired primary immune responses. Journal of
Clinical Investigation, 80(3), 743—749. https://doi.org/10.1172/ICI113129

Meyer, B., Drosten, C., & Miiller, M. A. (2014). Serological assays for emerging
coronaviruses Challenges and pitfalls. Virus Research, 194, 175-183.
https://doi.org/https://doi.org/10.1016/j.virusres.2014.03.018

Mihai, S., Codrici, E., Popescu, I. D., Enciu, A. M., Albulescu, L., Necula, L. G.,
Mambet, C., Anton, G., & Tanase, C. (2018). Inflammation-related
mechanisms in chronic kidney disease prediction, progression, and outcome.
Journal of immunology research, 2018, 2180373.
https://doi.org/10.1155/2018/2180373

Miozzari, M., & Wahl, C. (2001). D-Dimers in Hemodialysis Patients. 278-279

Mitra, S., Stein, G. E., Bhupalam, S., & Havlichek, D. H. (2016). Immunogenicity
of 13-valent conjugate pneumococcal vaccine in patients 50 years and older
with end-stage renal disease and on dialysis. Clinical and Vaccine
Immunology, 23(11), 884—887. https://doi.org/10.1128/CVI.00153-16

153



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Miyaoka, T., Mochizuki, T., Takei, T., Tsuchiya, K., & Nitta, K. (2014). Serum
uric acid levels and long-term outcomes in chronic kidney disease. Heart and
Vessels, 29(4), 504-512. https://doi.org/10.1007/s00380-013-0396-0

Montero, F., Martinez-Barrio, J., Serrano-Benavente, B., Gonzalez, T., Rivera, J.,
Molina Collada, J., Castrejon, 1., & Alvaro-Gracia, J. (2020). Coronavirus
disease 2019 (COVID-19) in autoimmune and inflammatory conditions:
clinical characteristics of poor outcomes. Rheumatology International, 40(10),
1593—-1598. https://doi.org/10.1007/s00296-020-04676-4

Moon, S. J., Lee, S. H.,, Byun, Y. H., Yun, G. Y., Kim, S. K., Seong, B. L., Kim, A.
R., Sun Park, E., Kim, H. J., Lee, J. E., Ha, S. K., Lee, J. M., & Park, H. C.
(2012). Risk factors affecting seroconversion after influenza A/HINI
vaccination in  hemodialysis  patients. BMC  Nephrology, 13.
https://doi.org/10.1186/1471-2369-13-165

Moser, B., Roth, G., Brunner, M., Lilaj, T., Deicher, R., Wolner, E., Kovarik, J.,
Boltz-Nitulescu, G., Vychytil, A., & Ankersmit, H. J. (2003). Aberrant T cell
activation and heightened apoptotic turnover in end-stage renal failure
patients: A comparative evaluation between non-dialysis, haemodialysis, and
peritoneal dialysis. Biochemical and Biophysical Research Communications,

308(3), 581-585. https://doi.org/10.1016/S0006-291X(03)01389-5

Muir, K.-L., Kallam, A., Koepsell, S. A., & Gundabolu, K. (2021). Thrombotic
Thrombocytopenia after Ad26.COV2.S Vaccination. The New England
Journal of Medicine, NEJMc2105869.
https://doi.org/10.1056/NEJMc2105869

Munitz, A., Edry-Botzer, L., Itan, M., Tur-Kaspa, R., Dicker, D., Marcoviciu, D.,
Goren, M. G., Mor, M., Lev, S., Gottesman, T., Muhsen, K., Cohen, D., Stein,
M., Qimron, U., Freund, N. T., Wine, Y., & Gerlic, M. (2021). Rapid
seroconversion and persistent functional IgG antibodies in severe COVID-19
patients correlates with an IL-12p70 and IL-33 signature. Scientific Reports,
11(1), 1-14. https://doi.org/10.1038/s41598-021-83019-0

Murphy, K., Travers, P., Walport, M., & Janeway, C. (2008). Janeway's
immunobiology. New York: Garland Science.

Murt, A., Altiparmak, M. R., Yadigar, S., Yalin, S. F., Ozbey, D., Yildiz, Z.,
Kocazeybek, B., Pekpak, M., & Ataman, M. R. (2022). Antibody responses to
the SARS-CoV-2 vaccines in hemodialysis patients: Is inactivated vaccine
effective?. Therapeutic apheresis and dialysis . official peer-reviewed journal
of the International Society for Apheresis, the Japanese Society for Apheresis,
the Japanese  Society  for  Dialysis  Therapy, 26(4), 769-774.
https://doi.org/10.1111/1744-9987.13752

154



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

National Kidney Foundation (2002). K/DOQI clinical practice guidelines for
chronic kidney disease: evaluation, classification, and stratification. American
Jjournal of kidney diseases : the official journal of the National Kidney
Foundation, 39(2 Suppl 1), S1-S266.
https://pubmed.ncbi.nlm.nih.gov/11904577/

Nayak, K., Gottimukkala, K., Kumar, S., Reddy, E. S., Edara, V. V., Kauffman, R.,
Floyd, K., Mantus, G., Savargaonkar, D., Goel, P. K., Arora, S., Rahi, M.,
Davis, C. W., Linderman, S., Wrammert, J., Suthar, M. S., Ahmed, R., Sharma,
A., Murali-Krishna, K., & Chandele, A. (2021). Characterization of
neutralizing versus binding antibodies and memory B cells in COVID-19
recovered individuals from India. Virology, 558, 13-21.
https://doi.org/10.1016/j.virol.2021.02.002

Nemmar, A., Al-Salam, S., Beegam, S., Zaaba, N. E., Yasin, J., Hamadi, N., & Ali,
B. H. (2021). Cardiac Inflammation, Oxidative Stress, Nrf2 Expression, and
Coagulation Events in Mice with Experimental Chronic Kidney Disease.
Oxidative  Medicine and  Cellular  Longevity, 2021, 8845607.
https://doi.org/10.1155/2021/8845607

Ng, J. H., Hirsch, J. S., Wanchoo, R., Sachdeva, M., Sakhiya, V., Hong, S., Jhaveri,
K. D., Fishbane, S., Abate, M., Andrade, H. P., Barnett, R. L., Bellucci, A.,
Bhaskaran, M. C., Corona, A. G., Flores Chang, B. S., Finger, M., Gitman, M.,
Halinski, C., Hasan, S., ... Nair, V. V. (2020). Outcomes of patients with end-
stage kidney disease hospitalized with COVID-19. Kidney International,
98(6), 1530—-1539. https://doi.org/10.1016/j.kint.2020.07.030

Nongnuch, A., Ngampongpan, W., Srichatrapimuk, S., Wongsa, A., Thongpraphai,
S., Boonarkart, C., Sanmeema, N., Chittaganpitch, M., Auewarakul, P.,
Tassaneetrithep, B., Davenport, A., & Phuphuakrat, A. (2020). Immune
response to influenza vaccination in ESRD patients undergoing hemodialysis
VS. Hemodiafiltration. PLoS ONE, 15(2), 1-18.
https://doi.org/10.1371/journal.pone.0227719

Noor, M. T., & Manoria, P. (2017). Immune dysfunction in cirrhosis. Journal of
Clinical and Translational Hepatology, 5(1), 50-58.
https://doi.org/10.14218/JCTH.2016.00056

Nopsopon, T., Kittrakulrat, J., Takkavatakarn, K., Eiamsitrakoon, T., Kanjanabuch,
T., & Pongpirul, K. (2021). Covid-19 in end-stage renal disease patients with
renal replacement therapies: a systematic review and meta-analysis. MedRxiv,
2021.01.25.21250454.
http://medrxiv.org/content/early/2021/01/26/2021.01.25.21250454.abstract

Nunns, G. R., Moore, E. E., Chapman, M. P., Moore, H. B., Stettler, G. R., Peltz,
E., Burlew, C. C., Silliman, C. C., Banerjee, A., & Sauaia, A. (2017). The
Hypercoagulability Paradox of Chronic Kidney Disease: The Role of
Fibrinogen.  American  Journal of Surgery, 214(6), 1215-1218.
https://doi.org/10.1016/j.amjsurg.2017.08.039

155



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Obeagu, E. (2016). Erythropoietin and kidney diseases: A review. Journal of
Biological and Chemical Research, 33(2), 760-792.
https://www.researchgate.net/publication/311716177 Erythropoietin_and Ki
dney Diseases A Review

Oh, D. J,, Kim, H. R., Lee, M. K., & Woo, Y. S. (2013). Proflie of human (-
defensins 1,2 and proinflammatory cytokines (TNF-a, IL-6) in patients with
chronic kidney disease. Kidney and Blood Pressure Research, 37(6), 602—610.
https://doi.org/10.1159/000355740

Ophinni, Y., Hasibuan, A. S., Widhani, A., Maria, S., Koesnoe, S., Yunihastuti, E.,
Karjadi, T. H., Rengganis, 1., & Djauzi, S. (2020). COVID-19 Vaccines:
Current Status and Implication for Use in Indonesia. Acta Medica
Indonesiana, 52(4), 388—412.
http://www.actamedindones.org/index.php/ijim/article/view/1648/pdf

Oppenheimer, S. J. (2001). Iron-deficiency anemia: reexamining the nature and
magnitude of the public health problem. The Journal of Nutrition, 131(2),
616-635. https://doi.org/10.1093/jn/131.2.616S

Ori, Y., Korzets, A., Malachi, T., Gafter, U., & Breitbart, H. (1999). Impaired
lymphocyte calcium metabolism in end-stage renal disease: Enhanced influx,
decreased efflux, and reduced response to mitogen. Journal of Laboratory and
Clinical ~Medicine, 133(4), 391-400. https://doi.org/10.1016/S0022-
2143(99)90071-9

Pagana, K. D., Pagana, T. J., & Pagana, T. N. (2019). Mosby’s Diagnostic and
Laboratory Test Reference, St. Louis: Elsevier.

Paizis, G., Tikellis, C., Cooper, M. E., Schembri, J. M., Lew, R. A., Smith, A. L,
Shaw, T., Warner, F. J., Zuilli, A., Burrell, L. M., & Angus, P. W. (2005).
Chronic liver injury in rats and humans upregulates the novel enzyme
angiotensin  converting enzyme 2. Gut, 54(12), 1790-1796.
https://doi.org/10.1136/gut.2004.062398

Pallett, L. J., Gill, U. S., Quaglia, A., Sinclair, L. V., Jover-Cobos, M., Schurich,
A., Singh, K. P., Thomas, N., Das, A., Chen, A., Fusai, G., Bertoletti, A.,
Cantrell, D. A., Kennedy, P. T., Davies, N. A., Haniffa, M., & Maini, M. K.
(2015). Metabolic regulation of hepatitis B immunopathology by myeloid-
derived  suppressor cells. Nature  Medicine, 21(6), 591-600.
https://doi.org/10.1038/nm.3856

Palta, S., Saroa, R., & Palta, A. (2014). Overview of the coagulation system. /ndian
journal of anaesthesia, 58(5), 515-523. https://doi.org/10.4103/0019-
5049.144643

156



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Park, J. S., Minn, D., Hong, S., Jeong, S., Kim, S., Lee, C. H., & Kim, B. (2022).
Immunogenicity of COVID-19 Vaccination in Patients With End-Stage Renal
Disease Undergoing Maintenance Hemodialysis: The Efficacy of a Mix-and-
Match Strategy. Journal of Korean medical science, 37(23), ¢180.
https://doi.org/10.3346/jkms.2022.37.¢180

Park, M. S., Martini, W. Z., Dubick, M. A., Salinas, J., Butenas, S., Kheirabadi, B.
S., Pusateri, A. E., Vos, J. A., Guymon, C. H., Wolf, S. E., Mann, K. G., &
Holcomb, J. B. (2009). Thromboelastography as a better indicator of
hypercoagulable state after injury than prothrombin time or activated partial
thromboplastin time. The Journal of Trauma, 67(2), 266—275; discussion 275-
276. https://doi.org/10.1097/TA.0b013e3181ac6flc

PERNEFRI. (2018). 11th Report Of Indonesian Renal Registry 2018. Indonesian
Renal Registry, 1-46. https://www.indonesianrenalregistry.org/data/IRR
2018.pdf

Pesanti, E. L. (2001). Immunologic defects and vaccination in patients with chronic
renal failure. Infectious Disease Clinics of North America, 15(3), 813—832.
https://doi.org/10.1016/s0891-5520(05)70174-4

Pishko, A. M., & Cuker, A. (2021). Thrombosis After Vaccination With Messenger
RNA-1273: Is This Vaccine-Induced Thrombosis and Thrombocytopenia or

Thrombosis With Thrombocytopenia Syndrome? Annals of Internal Medicine,
M21-2680. https://doi.org/10.7326/M21-2680

Popolo, A., Autore, G., Pinto, A., & Marzocco, S. (2013). Oxidative stress in
patients with cardiovascular disease and chronic renal failure. Free Radical
Research, 47(5), 346-356. https://doi.org/10.3109/10715762.2013.779373

Portolés, J., Martin, L., Broseta, J. J., & Cases, A. (2021). Anemia in Chronic
Kidney Disease: From Pathophysiology and Current Treatments, to Future
Agents. Frontiers in Medicine, 8(March), 1-14.
https://doi.org/10.3389/fmed.2021.642296

Postea, O., Krotz, F., Henger, A., Keller, C., & Weiss, N. (2006). Stereospecific
and redox-sensitive increase in monocyte adhesion to endothelial cells by
homocysteine. Arteriosclerosis, Thrombosis, and Vascular Biology, 26(3),
508-513. https://doi.org/10.1161/01.ATV.0000201039.21705.dc

Provvedini, D., Tsoukas, C., Deftos, L., & Manolagas, S. (1983). 1,25-
dihydroxyvitamin D3 receptors in human leukocytes. Science, 221(4616),
1181-1183. https://doi.org/https://doi.org/10.1126/science.6310748

Qin, C., Zhou, L., Hu, Z., Zhang, S., Yang, S., Tao, Y., Xie, C., Ma, K., Shang, K.,
Wang, W., & Tian, D.-S. (2020). Dysregulation of Immune Response in
Patients with COVID-19 in Wuhan, China. SSRN Electronic Journal.
https://doi.org/10.2139/ssrn.3541136

157



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Rabi, F. A., Al Zoubi, M. S., Al-Nasser, A. D., Kasasbeh, G. A., & Salameh, D. M.
(2020). Sars-cov-2 and coronavirus disease 2019: What we know so far.
Pathogens, 9(3), 1-15. https://doi.org/10.3390/pathogens9030231

Ramirez, R., Carracedo, J., Soriano, S., Jiménez, R., Martin-Malo, A., Rodriguez,
M., Blasco, M., & Aljama, P. (2005). Stress-induced premature senescence in
mononuclear cells from patients on long-term hemodialysis. American
Journal of Kidney Diseases, 45(2), 353-359.
https://doi.org/10.1053/j.ajkd.2004.10.022

Ramseyer, V. D., & Garvin, J. L. (2013). Tumor necrosis factor-a: regulation of
renal function and blood pressure. American journal of physiology. Renal
physiology, 304(10), F1231-F1242.
https://doi.org/10.1152/ajprenal.00557.2012

Raska, K., Jr, Raskova, J., Shea, S. M., Frankel, R. M., Wood, R. H., Lifter, J.,
Ghobrial, 1., Eisinger, R. P., & Homer, L. (1983). T Cell Subsets and Cellular
Immunity in End-Stage Renal Disease. The American Journal of Medicine,
75(5), 734—740. https://doi.org/https://doi.org/10.1016/0002-9343(83)90401-
1

Rathi, M., Jeloka, T., Prasad, N., Bansal, S., Agarwal, S. K., Bhalla, A. K., &
COVID-19 Working Group of Indian Society of Nephrology (2020). Chronic
Kidney Disease and Hypertension with Reference to COVID-19. Indian
Jjournal of nephrology, 30(3), 155—157. https://doi.org/10.4103/ijn.1IJN_168 20

Rawat, K., Kumari, P., & Saha, L. (2020). COVID-19 vaccine: A recent update in
pipeline vaccines, their design and development strategies. European Journal
of Pharmacology, 892(2021), 173751.
https://doi.org/https://doi.org/10.1016/j.ejphar.2020.173751

Ray, L., Nanda, S., Chatterjee, A., Sarangi, R., & Ganguly, S. (2015). A
comparative study of serum aminotransferases in chronic kidney disease with
and without end-stage renal disease: Need for new reference ranges.
International Journal of Applied and Basic Medical Research, 5(1), 31.
https://doi.org/10.4103/2229-516x.149232

Reddy, S., Chitturi, C., & Yee, J. (2019). Vaccination in Chronic Kidney Disease.
Advances in Chronic Kidney Disease, 26(1), 72-178.
https://doi.org/10.1053/j.ackd.2018.10.002

Rehermann, B. (2013). Pathogenesis of chronic viral hepatitis: Differential roles of
T cells and NK cells. Nature Medicine, 19(7), 859-868.
https://doi.org/10.1038/nm.3251

Remmerie, A., & Scott, C. L. (2018). Macrophages and lipid metabolism. Cellular
Immunology, 330(October 2017), 27-42.
https://doi.org/10.1016/j.cellimm.2018.01.020

158



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Saad, K., Elsayh, K. 1., Zahran, A. M., & Sobhy, K. M. (2014). Lymphocyte
populations and apoptosis of peripheral blood B and T lymphocytes in children
with end stage renal disease. Renal Failure, 36(4), 502-507.
https://doi.org/10.3109/0886022X.2013.875833

Saadat, S., Tehrani, Z. R., Logue, J., Newman, M., Frieman, M. B., Harris, A. D.,
& Sajadi, M. M. (2021). Binding and Neutralization Antibody Titers After a
Single Vaccine Dose in Health Care Workers Previously Infected With SARS-
CoV-2. JAMA, 325(14), 1467-1469.
https://doi.org/10.1001/JAMA.2021.3341

Sachse, A., & Wolf, G. (2007). Angiotensin II-induced reactive oxygen species and
the kidney. Journal of the American Society of Nephrology : JASN, 18(9),
2439-2446. https://doi.org/10.1681/ASN.2007020149

Sagheb, M. M., Fallahzadeh, M. A., Moaref, A., Fallahzadeh, M. H., & Dormanesh,
B. (2016). Comparison of hemoglobin levels before and after hemodialysis
and their effects on erythropoietin dosing and cost. Nephro-Urology Monthly,
8(4). https://doi.org/10.5812/numonthly.38495

Sakhi, H., Dahmane, D., Attias, P., Kofman, T., Bouvier, M., Lapidus, N., Fourati,
S., & Karoui, K. El. (2021). Kinetics of Anti — SARS-CoV-2 IgG Antibodies
in Hemodialysis Patients Six Months after Infection. 1033—-1036.

Sanche, S., Lin, Y. T., Xu, C., Romero-Severson, E., Hengartner, N., & Ke, R.
(2020). RESEARCH High Contagiousness and Rapid Spread of Severe Acute
Respiratory Syndrome Coronavirus 2. Emerging Infectious Diseases, 26(7),
1470-1477. https://doi.org/10.3201/e1d2607.200282

Sanders, J.-S. F., Bemelman, F. J., Messchendorp, A. L., Baan, C. C., van Baarle,
D., van Binnendijk, R., Diavatopoulos, D. A., Frolke, S. C., Geers, D.,
GeurtsvanKessel, C. H., den Hartog, G., van der Heiden, M., Imhof, C., Kho,
M. M. L., Koopmans, M. P. G., Malahe, S. R. K., Mattheussens, W. B., van
der Molen, R., van Mourik, D., ... Reinders, M. E. J. (2022). The RECOVAC
Immune-response Study: The Immunogenicity, Tolerability, and Safety of
COVID-19 Vaccination in Patients With Chronic Kidney Disease, on Dialysis,
or Living With a Kidney Transplant. Transplantation, 106(4), 821-834.
https://doi.org/10.1097/tp.0000000000003983

Sangli, S., Virani, A., Cheronis, N., Vannatter, B., Minich, C., Noronha, S.,
Bhagavatula, R., Speredelozzi, D., Sareen, M., & Kaplan, R. B. (2021).
Thrombosis With Thrombocytopenia After the Messenger RNA-1273
Vaccine. Annals of Internal Medicine, 1L21-0244. https://doi.org/10.7326/L21-
0244

Santos, C. X. C., Anjos, E. 1., & Augusto, O. (1999). Uric acid oxidation by
peroxynitrite: Multiple reactions, free radical formation, and amplification of
lipid oxidation. Archives of Biochemistry and Biophysics, 372(2), 285-294.
https://doi.org/10.1006/abbi.1999.1491

159



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Scharpé, J., Pectermans, W. E., Vanwalleghem, J., Maes, B., Bammens, B., Claes,
K., Osterhaus, A. D., Vanrenterghem, Y., & Evenepoel, P. (2009).
Immunogenicity of a Standard Trivalent Influenza Vaccine in Patients on
Long-term Hemodialysis: An Open-Label Trial. American Journal of Kidney
Diseases, 54(1), 77-85. https://doi.org/10.1053/j.ajkd.2008.11.032

Schmidt-Arras, D., & Rose-John, S. (2016). IL-6 pathway in the liver: From
physiopathology to therapy. Journal of hepatology, 64(6), 1403-1415.
https://doi.org/10.1016/j.jhep.2016.02.004

Schultz, N. H., Servoll, I. H., Michelsen, A. E., Munthe, L. A., Lund-Johansen, F.,
Ahlen, M. T., Wiedmann, M., Aamodt, A.-H., Skatter, T. H., Tjennfjord, G.
E., & Holme, P. A. (2021). Thrombosis and Thrombocytopenia after
ChAdOx1 nCoV-19 Vaccination. The New England Journal of Medicine,
NEJMo0a2104882. https://doi.org/10.1056/NEJMoa2104882

Scully, M., Singh, D., Lown, R., Poles, A., Solomon, T., Levi, M., Goldblatt, D.,
Kotoucek, P., Thomas, W., & Lester, W. (2021). Pathologic Antibodies to
Platelet Factor 4 after ChAdOx1 nCoV-19 Vaccination. The New England
Journal of Medicine, NEJMo0a2105385.
https://doi.org/10.1056/NEJMo0a2105385

See, 1., Su, J. R., Lale, A., Woo, E. J., Guh, A. Y., Shimabukuro, T. T., Streiff, M.
B., Rao, A. K., Wheeler, A. P., Beavers, S. F., Durbin, A. P., Edwards, K.,
Miller, E., Harrington, T. A., Mba-Jonas, A., Nair, N., Nguyen, D. T., Talaat,
K. R., Urrutia, V. C., ... Broder, K. R. (2021). US Case Reports of Cerebral
Venous Sinus Thrombosis With Thrombocytopenia After Ad26.COV2.S
Vaccination, March 2 to April 21, 2021. JAMA, 325(24), 2448-2456.
https://doi.org/10.1001/jama.2021.7517

Serdar, C.C., Cihan, M., Yucel, D., Serdar, M.A. (2020). Sample Sixe, Power and
Effect Size revisited: Simplified and Practical Approaches in Pre-Clinical,
Clinical and Laboratory Studies. Biochem Med, 31(1), page 1-27.
https://doi.org/10.11613/BM.2021.010502

Shah, M. M., & Mandiga, P. (2022). Physiology, Plasma Osmolality and Oncotic Pressure.
In StatPearls. StatPearls Publishing.Shankar, A., Syamala, S., Xiao, J., &
Muntner, P. (2012). Relationship between plasma Leptin level and chronic
kidney disease. International Journal of Nephrology, 2012(Nhanes Iii).
https://doi.org/10.1155/2012/269532

Sharif, M. R., Chitsazian, Z., Moosavian, M., Raygan, F., Nikoueinejad, H., Sharif,
A. R., & FEinollahi, B. (2015). Immune disorders in hemodialysis patients.
Iranian  Journal of Kidney Diseases, 9(2), 84-96, dilihat dari:
http://www.ijkd.org/index.php/ijkd/article/view/1661/752 pada 20 Juni 2021

Shimabukuro, T. (2021). Thrombosis with thrombocytopenia syndrome (TTS)
following Janssen COVID-19 vaccine. Centers for Disease Control and

Prevention. https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-
2021-04-23/03-COVID-Shimabukuro-508.pdf

160



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Shlipak, M. G., Fried, L. F., Crump, C., Bleyer, A. J., Manolio, T. A., Tracy, R. P.,
Furberg, C. D., & Psaty, B. M. (2003). Elevations of inflammatory and
procoagulant biomarkers in elderly persons with renal insufficiency.
Circulation, 107(1), 87-92.
https://doi.org/10.1161/01.cir.0000042700.48769.59

Sibal, L., C Agarwal, S., D Home, P., & H Boger, R. (2010). The Role of
Asymmetric Dimethylarginine (ADMA) in Endothelial Dysfunction and
Cardiovascular Disease. Current Cardiology Reviews, 6(2), 82-90.
https://doi.org/10.2174/157340310791162659

Simon, B., Rubey, H., Treipl, A., Gromann, M., Hemedi, B., Zehetmayer, S., &
Kirsch, B. (2021). Hemodialysis Patients Show a Highly Diminished Antibody
Response after COVID-19 mRNA Vaccination Compared to Healthy
Controls. MedRxiv, 1, 2021.03.26.21254259.
http://medrxiv.org/content/early/2021/03/26/2021.03.26.21254259.abstract

Speiser, D. E., & Bachmann, M. F. (2020). Covid-19: Mechanisms of vaccination
and immunity. Vaccines, 8(3), 1-22. https://doi.org/10.3390/vaccines8030404

Srivastava, A., Kaze, A. D., McMullan, C. J., Isakova, T., & Waikar, S. S. (2018).
Uric Acid and the Risks of Kidney Failure and Death in Individuals With
CKD. American Journal of Kidney Diseases, 71(3), 362-370.
https://doi.org/10.1053/j.ajkd.2017.08.017

Stachowski, J., Pollok, M., Burrichter, H., Spithaler, C., & Baldamus, C. A. (1993).
Signalling via the TCR/CD3 Antigen Receptor Complex in Uremia Is Limited
by the Receptors Number. Nephron, 64(3), 369-375.
https://doi.org/10.1159/000187356

Stauffer, M. E., & Fan, T. (2014). Prevalence of anemia in chronic kidney disease
in the United States. PLoS ONE, 9(1), 2-5.
https://doi.org/10.1371/journal.pone.0084943

Stenvinkel, P., Ketteler, M., Johnson, R. J., Lindholm, B., Pecoits-Filho, R., Riella,
M., Heimbiirger, O., Cederholm, T., & Girndt, M. (2005). IL-10, IL-6, and
TNF-a: Central factors in the altered cytokine network of uremia - The good,
the bad, and the wugly. Kidney International, 67(4), 1216-1233.
https://doi.org/10.1111/5.1523-1755.2005.00200.x

Stevens, C. E., Alter, H. J., Taylor, P. E., Zang, E. A., Harley, E. J., & Szmuness,
W. (1984). Hepatitis B vaccine in patients receiving hemodialysis.
Immunogenicity and efficacy. The New England Journal of Medicine, 311(8),
496-501. http://www.ncbi.nlm.nih.gov/pubmed/2052059

Stoop, J. N., van der Molen, R. G., Baan, C. C., van der Laan, L. J. W., Kuipers, E.
J., Kusters, J. G., & Janssen, H. L. A. (2005). Regulatory T cells contribute to
the impaired immune response in patients with chronic hepatitis B virus
infection. Hepatology (Baltimore, Md.), 41(4), 771-778.
https://doi.org/10.1002/hep.20649

161



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Su, H,, Lei, C. T., & Zhang, C. (2017). Interleukin-6 signaling pathway and its role
in kidney disease: An update. Frontiers in Immunology, 8(APR), 1-10.
https://doi.org/10.3389/fimmu.2017.00405

Syed-Ahmed, M., & Narayanan, M. (2019). Immune Dysfunction and Risk of
Infection in Chronic Kidney Disease. Advances in Chronic Kidney Disease,
26(1), 8-15. https://doi.org/https://doi.org/10.1053/j.ackd.2019.01.004

Taheri S. (2023). Efficacy and safety of booster vaccination against SARS-CoV-2
in dialysis and renal transplant patients: systematic review and meta-

analysis. International ~— urology — and  nephrology, 55(4),  791-802.
https://doi.org/10.1007/s11255-023-03471-x

Tan, C. W., Chia, W. N., Qin, X, Liu, P., Chen, M. I. C., Tiu, C., Hu, Z., Chen, V.
C. W, Young, B. E., Sia, W. R., Tan, Y. J,, Foo, R., Yi, Y., Lye, D. C,,
Anderson, D. E., & Wang, L. F. (2020). A SARS-CoV-2 surrogate virus
neutralization test based on antibody-mediated blockage of ACE2-spike
protein—protein interaction. Nature Biotechnology, 38(9), 1073-1078.
https://doi.org/10.1038/s41587-020-0631-z

Tao, J. H., Barbi, J., & Pan, F. (2015). Hypoxia-inducible factors in T lymphocyte
differentiation and function. A Review in the Theme: Cellular Responses to
Hypoxia. American journal of physiology. Cell physiology, 309(9), C580—
C589. https://doi.org/10.1152/ajpcell.00204.2015

Tattersall, J., Farrington, K., Gentile, G., Kooman, J., Macias Nuiiez, J. F., Nistor,
I., Van Biesen, W., Covic, A., & European Renal Best Practice Guidelines
Group and the European Union of Geriatric Medicine Societies (EUGMS)
collaborative group for the production of guidelines on the management of
older patients with CKD (2018). Is Kt/V useful in elderly dialysis patients?
Pro and Con arguments. Nephrology, dialysis, transplantation : official
publication of the European Dialysis and Transplant Association - European
Renal Association, 33(5), 742-750. https://doi.org/10.1093/ndt/gfy042

Tay, K.-H., & Lip, G. Y. H. (2008). What “drives” the link between the renin-
angiotensin-aldosterone system and the prothrombotic state in hypertension?
American Journal of  Hypertension, 21(12), 1278-1279.
https://doi.org/10.1038/ajh.2008.315

Tbahriti, H. F., Kaddous, A., Bouchenak, M., & Mekki, K. (2013). Effect of
different stages of chronic kidney disease and renal replacement therapies on
oxidant-antioxidant balance in uremic patients. Biochemistry Research
International, 2013. https://doi.org/10.1155/2013/358985

Teijaro, J. R., & Farber, D. L. (2021). COVID-19 vaccines: modes of immune
activation and future challenges. Nature Reviews Immunology, 21(4), 195—
197. https://doi.org/10.1038/s41577-021-00526-x

162



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Tillmann, F. P., Figiel, L., Ricken, J., Still, H., Korte, C., Plassmann, G., & von
Landenberg, P. (2021). Evolution of SARS-CoV-2-Neutralizing Antibodies
after Two Standard Dose Vaccinations, Risk Factors for Non-Response and
Effect of a Third Dose Booster Vaccination in Non-Responders on
Hemodialysis: A Prospective Multi-Centre Cohort Study. Journal of clinical
medicine, 10(21), 5113. https://doi.org/10.3390/jcm10215113

Toussaint, O., Dumont, P., Dierick, J. F., Pascal, T., Frippiat, C., Chainiaux, F.,
Sluse, F., Eliaers, F., & Remacle, J. (2000). Stress-induced premature
senescence. Essence of life, evolution, stress, and aging. Annals of the New
York Academy of Sciences, 908, 85-98. https://doi.org/10.1111/j.1749-
6632.2000.tb06638.x

Toussaint, O., Royer, V., Salmon, M., & Remacle, J. (2002). Stress-induced
premature senescence and tissue ageing. Biochemical Pharmacology, 64(5—
6), 1007-1009. https://doi.org/10.1016/S0006-2952(02)01170-X

TrehanPati, N., Kotillil, S., Hissar, S. S., Shrivastava, S., Khanam, A., Sukriti, S.,
Mishra, S. K., & Sarin, S. K. (2011). Circulating Tregs correlate with viral load
reduction in chronic HBV-treated patients with tenofovir disoproxil fumarate.
Journal of Clinical Immunology, 31(3), 509-520.
https://doi.org/10.1007/s10875-011-9509-7

Tsoukas, C., Provvedini, D., & Manolagas, S. (1984). 1,25-Dihydroxyvitamin D3:
A Novel Immunoregulatory Hormone. Science, 224(4656), 1438-1440.
https://doi.org/10.1126/science.6427926

Tyler, P. D., Yang, L. M., Snider, S. B., Lerner, A. B., Aird, W. C., & Shapiro, N.
I. (2021). New Uses for Thromboelastography and Other Forms of
Viscoelastic Monitoring in the Emergency Department: A Narrative Review.
Annals of Emergency Medicine, 77(3), 357-366.
https://doi.org/10.1016/j.annemergmed.2020.07.026

Udomkarnjananun, S., Takkavatakarn, K., Praditpornsilpa, K., Nader, C., Eiam-
Ong, S., Jaber, B. L., & Susantitaphong, P. (2020). Hepatitis B virus vaccine
immune response and mortality in dialysis patients: a meta-analysis. Journal
of Nephrology, 33(2), 343-354. https://doi.org/10.1007/s40620-019-00668-1

USRDS. (2020). Annual Data Report | USRDS. Retrieved 29 May 2021, from
https://adr.usrds.org/2020/.

Vaduganathan, M., Vardeny, O., Michel, T., McMurray, J., Pfeffer, M. A., &
Solomon, S. D. (2020). Renin-angiotensin system inhibitors in patients with
COVID-19. The New England Journal of Medicine, 382(17), 1653—-1659.
https://doi.org/https://doi.org/10.1056/NEJMsr2005760

163



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Valente, M. J., Rocha, S., Coimbra, S., Catarino, C., Rocha-Pereira, P., Bronze-da-
Rocha, E., ... Santos-Silva, A. (2019). Long pentraxin 3 as a broader
biomarker for multiple risk factors in end-stage renal disease: association with
all-cause  mortality.  Mediators of  Inflammation, 2019, 1-12.
https://doi.org/10.1155/2019/3295725

Vanholder, R., De Smet, R., Glorieux, G., Argilés, A., Baurmeister, U., Brunet, P.,
Clark, W., Cohen, G., De Deyn, P. P., Deppisch, R., Descamps-Latscha, B.,
Henle, T., Jorres, A., Lemke, H. D., Massy, Z. A., Passlick-Deetjen, J.,
Rodriguez, M., Stegmayr, B., Stenvinkel, P., ... Zidek, W. (2003). Review on
uremic toxins: Classification, concentration, and interindividual variability.
Kidney International, 63(5), 1934-1943. https://doi.org/10.1046/.1523-
1755.2003.00924 .x

Vanholder, R., Pletinck, A., Schepers, E., & Glorieux, G. (2018). Biochemical and
Clinical Impact of Organic Uremic Retention Solutes: A Comprehensive
Update. Toxins, 10(1), 33. https://doi.org/10.3390/toxins10010033

Van Praet, J., Reynders, M., De Bacquer, D., Viaene, L., Schoutteten, M. K.,
Caluwé, R., Doubel, P., Heylen, L., De Bel, A. V., Van Vlem, B., Steensels,
D., & De Vriese, A. S. (2021). Predictors and Dynamics of the Humoral and
Cellular Immune Response to SARS-CoV-2 mRNA Vaccines in Hemodialysis
Patients: A Multicenter Observational Study. Journal of the American Society
of Nephrology : JASN, 32(12), 3208-3220.
https://doi.org/10.1681/ASN.2021070908

Vashist S. K. (2020). In Vitro Diagnostic Assays for COVID-19 : Recent Advances
and Emerging Trends. Diagnostics, 10(4), 202.
https://doi.org/10.3390/diagnostics 10040202

Vaziri, N. (2012). CKD impairs barrier function and alters microbial flora of the
intestine a major link to inflammation and uremic toxicity. Current Opinion in
Nephrology and Hypertension, 21(6), 587-592.
https://doi.org/https://doi.org/10.1097/MNH.0b013e328358c8d5

Vecchio, L. D., Locatelli, F., & Carini, M. (2011). What We Know About
Oxidative Stress in Patients with Chronic Kidney Disease on Dialysis—
Clinical Effects, Potential Treatment, and Prevention. Seminars in Dialysis,
24(1), 56—64. https://doi.org/10.1111/j.1525-139X.2010.00819.x

Voysey, M., Clemens, S. A. C., Madhi, S. A., Weckx, L. Y., Folegatti, P. M., Aley,
P. K., Angus, B., Baillie, V. L., Barnabas, S. L., Bhorat, Q. E., Bibi, S., Briner,
C., Cicconi, P., Collins, A. M., Colin-Jones, R., Cutland, C. L., Darton, T. C.,
Dheda, K., Duncan, C. J. A., ... Zuidewind, P. (2021). Safety and efficacy of
the ChAdOx1 nCoV-19 vaccine (AZD1222) against SARS-CoV-2: an interim
analysis of four randomised controlled trials in Brazil, South Africa, and the
UK. The Lancet, 397(10269), 99-111. https://doi.org/10.1016/S0140-
6736(20)32661-1

164



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Ward, R. A., & McLeish, K. R. (1995). Polymorphonuclear leukocyte oxidative
burst is enhanced in patients with chronic renal insufficiency. Journal of the
American  Society  of  Nephrology : JASN, 5(9), 1697-1702.
https://doi.org/10.1681/ASN.V591697

Warnock, L. B., & Huang, D. (2022). Heparin. In StatPearls. StatPearls Publishing.

Weichhart, T., Kopecky, C., Kubicek, M., Haidinger, M., Déller, D., Katholnig, K.,
Suarna, C., Eller, P., Tolle, M., Gerner, C., Zlabinger, G. J., Van Der Giet, M.,
Horl, W. H., Stocker, R., & Sdemann, M. D. (2012). Serum amyloid A in
uremic HDL promotes inflammation. Journal of the American Society of
Nephrology, 23(5), 934-947. https://doi.org/10.1681/ASN.2011070668

Wherry, E. J., Ha, S.-J., Kaech, S. M., Haining, W. N., Sarkar, S., Kalia, V.,
Subramaniam, S., Blattman, J. N., Barber, D. L., & Ahmed, R. (2007).
Molecular signature of CD8+ T cell exhaustion during chronic viral infection.
Immunity, 27(4), 670-684. https://doi.org/10.1016/j.immuni.2007.09.006

WHO. (2016). Guidelines on clinical evaluation of wvaccines: regulatory
expectations POST ECBS version Page 2. World Health Organization,
October, 17-21.
https://www.who.int/biologicals/expert committee/Clinical changes IK fin
al.pdf%O0Ahttp://www.who.int/biologicals/expert committee/Clinical chang
es IK final.pdf

WHO. (2020). Hepatitis B Fact sheet. https://www.who.int/news-room/fact-
sheets/detail/hepatitis-b

WHO. (2020). COVID-19 vaccine development, Coronavirus Update 37. World
Health Organization, 28. www.who.int/epi-win

WHO (2020). Coronavirus (COVID-19) Dashboard. Covid19.who.int. Retrieved
29 May 2021, from https://covid19.who.int/.

Winearls, C. G., Pippard, M. J., Downing, M. R., Oliver, D. O., Reid, C., & Mary
Cotes, P. (1986). Effect of Human Erythropoietin Derived From Recombinant
Dna on the Anaemia of Patients Maintained By Chronic Haemodialysis. The
Lancet, 328(8517), 1175-1178. https://doi.org/10.1016/S0140-
6736(86)92192-6

Witko-Sarsat, V., Friedlander, M., Nguyen Khoa, T., Capeillére-Blandin, C.,
Nguyen, A. T., Canteloup, S., Dayer, J. M., Jungers, P., Driicke, T., &
Descamps-Latscha, B. (1998). Advanced oxidation protein products as novel
mediators of inflammation and monocyte activation in chronic renal failure.
Journal of Immunology (Baltimore, Md.: 1950), 161(5), 2524-2532.
http://www.ncbi.nlm.nih.gov/pubmed/9725252

165



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Wolf, P. L., Williams, D., Coplon, N., & Coulson, A. S. (1972). Low aspartate
transaminase activity in serum of patients undergoing chronic hemodialysis.
Clinical Chemistry, 18(6), 567-568.
https://doi.org/10.1093/clinchem/18.6.567

Wu, S., Yuan, H., Zhou, Y., Long, Z., Peng, Y., & Peng, F. (2020).
Thromboelastography-based assessment of coagulation function in patients
with chronic kidney disease and the risk factors of hypercoagulability. Nan
Fang Yi Ke Da Xue Xue Bao = Journal of Southern Medical University, 40(4),
556-561. https://doi.org/10.12122/j.issn.1673-4254.2020.04.17

Wu, Z., Hu, Y., Xu, M., Chen, Z., Yang, W., Jiang, Z., Li, M., Jin, H., Cui, G.,
Chen, P., Wang, L., Zhao, G., Ding, Y., Zhao, Y., & Yin, W. (2021). Safety,
tolerability, and immunogenicity of an inactivated SARS-CoV-2 vaccine
(CoronaVac) in healthy adults aged 60 years and older: a randomised, double-
blind, placebo-controlled, phase 1/2 clinical trial. The Lancet Infectious
Diseases, 3099(20), 1-9. https://doi.org/10.1016/S1473-3099(20)30987-7

Xiang, T.D., & Zheng, X. (2021). Interaction between hepatitis B virus and SARS-
CoV-2 infections. World Journal of Gastroenterology, 27(9), 782-793.
https://doi.org/10.3748/wjg.v27.i9.782

Xiao, L., Zhou, D., Tan, R. J., Fu, H., Zhou, L., Hou, F. F., & Liu, Y. (2016).
Sustained activation of Wnt/b-catenin signaling drives AKI to CKD
progression. Journal of the American Society of Nephrology, 27(6), 1727—
1740. https://doi.org/10.1681/ASN.2015040449

Yan, Y., Chang, L., & Wang, L. (2020). Laboratory testing of SARS-CoV, MERS-
CoV, and SARS-CoV-2 (2019-nCoV): Current status, challenges, and
countermeasures. Reviews in  Medical Virology, 30(3), 1-14.
https://doi.org/10.1002/rmv.2106

Yanagisawa, M., Kurihara, H., Kimura, S., Tomobe, Y., Kobayashi, M., Mitsui, Y.,
Yazaki, Y., Goto, K., & Masaki, T. (1988). A novel potent vasoconstrictor
peptide produced by vascular endothelial cells. In Nature (Vol. 332, Issue
6163, pp. 411-415). https://doi.org/10.1038/332411a0

Yanay, N. B., Freiman, S., Shapira, M., Wishahi, S., Hamze, M., Elhaj, M., Zaher,
M., & Armaly, Z. (2021). Experience with SARS-CoV-2 BNT162b2 mRNA
vaccine in dialysis patients. Kidney International, 99(6), 1496-1498.
https://doi.org/10.1016/j.kint.2021.04.006

Yang, B.O., Dong, Y., Chou, J.J. (2018). Structural and functional properties of
viral membrane proteins. Springer Nature Singapore, 147-181.
https://doi.org/10.1007/978-981-13-0532-0 6

Yang, Y., & Du, L. (2021). SARS-CoV-2 spike protein: a key target for eliciting
persistent neutralizing antibodies. Signal Transduction and Targeted Therapy,
6(1), 2020-2022. https://doi.org/10.1038/s41392-021-00523-5

166



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis

UNIVERSITAS Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Yoon, J. W., Gollapudi, S., Pahl, M. V., & Vaziri, N. D. (2006). Naive and central
memory T-cell lymphopenia in end-stage renal disease. Kidney International,
70(2), 371-376. https://doi.org/10.1038/sj.ki.5001550

Yoshikawa, T., Hill, T., Li, K., Peters, C. J., & Tseng, C.-T. K. (2009). Severe Acute
Respiratory Syndrome (SARS) Coronavirus-Induced Lung Epithelial
Cytokines Exacerbate SARS Pathogenesis by Modulating Intrinsic Functions
of Monocyte-Derived Macrophages and Dendritic Cells. Journal of Virology,
83(7), 3039-3048. https://doi.org/10.1128/jvi.01792-08

Yu, M., Kim, Y. J., & Kang, D. H. (2011). Indoxyl sulfate-induced endothelial
dysfunction in patients with chronic kidney disease via an induction of
oxidative stress. Clinical Journal of the American Society of Nephrology, 6(1),
30-39. https://doi.org/10.2215/CIN.05340610

Yuki, K., Fujiogi, M., & Koutsogiannaki, S. (2020). COVID-19 pathophysiology:
A review. Clinical immunology (Orlando, Fla.,), 215, 108427.
https://doi.org/10.1016/j.clim.2020.108427

Zhang, Y., Zeng, G., Pan, H., Li, C., Hu, Y., Chu, K., Han, W., Chen, Z., Tang,
R., Yin, W., Chen, X., Hu, Y., Liu, X., Jiang, C., Li, J., Yang, M., Song, Y.,
Wang, X., Gao, Q., & Zhu, F. (2021). Safety, tolerability, and
immunogenicity of an inactivated SARS-CoV-2 vaccine in healthy adults
aged 18-59 years: a randomised, double-blind, placebo-controlled, phase 1/2
clinical trial. The Lancet Infectious Diseases, 21(2), 181-192.
https://doi.org/10.1016/S1473-3099(20)30843-4

Zhong, D., Xiao, S., Debes, A. K., Egbert, E. R., Caturegli, P., Colantuoni, E., &
Milstone, A. M. (2021). Durability of Antibody Levels After Vaccination With
mRNA SARS-CoV-2 Vaccine in Individuals With or Without Prior
Infection. JAMA, 326(24), 2524-2526.
https://doi.org/10.1001/jama.2021.19996

Zhou, F., Yu, T., Du, R,, Fan, G,, Liu, Y., Liu, Z., Xiang, J., Wang, Y., Song, B.,
Gu, X., Guan, L., Wei, Y., Li, H., Wu, X., Xu, J., Tu, S., Zhang, Y., Chen, H.,
& Cao, B. (2020). Clinical course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China a retrospective cohort study.
Lancet (London, England), 395(10229), 1054-1062.
https://doi.org/https://doi.org/10.1016/S0140-6736(20)30566-3

Zhou, Y., Fu, B., Zheng, X., Wang, D., Zhao, C., qi, Y., Sun, R., Tian, Z., Xu, X.,
& Wei, H. (2020). Pathogenic T cells and inflammatory monocytes incite
inflammatory storm in severe COVID-19 patients. National Science Review,
nwaa041. https://doi.org/10.1093/nsr/nwaa041

Zhou, L., Chen, X., Lu, M., Wu, Q., Yuan, Q., Hu, C., Zhang, Y., Li, H., Hou, F.
F.,Nie, J., Liu, Y., & Hospital, N. (2019). Wnt B-catenin links oxidative stress
to podocyte injury and proteinuria. Kidney International, 95(4), 830-845.
https://doi.org/10.1016/j.kint.2018.10.032

167



Imunogenisitas dan Keamanan Vaksin COVID-19 pada Pasien Penyakit Ginjal Tahap Akhir yang

Menjalani

Hemodialisis
Metalia Puspitasari, Prof. Dr. dr. Nyoman Kertia, Sp.PD-KR.; dr. Jarir At Thobari, DPharm, Ph.D.; Prof.Dr.dr. HM. Bar

UNIVERSITAS ’ ) . ) . . . .
GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Zitt, E., Hafner-Giessauf, H., Wimmer, B., Herr, A., Horn, S., Friedl, C., Sprenger-
Mihr, H., Kramar, R., Rosenkranz, A. R., & Lhotta, K. (2017). Response to
active hepatitis B vaccination and mortality in incident dialysis patients.
Vaccine, 35(5), 814—820. https://doi.org/10.1016/j.vaccine.2016.12.032

168



