Korelasi Netrofil to Lymphocyte Ratio (NLR) dengan Serum Hepsidin pada Pendonor Darah Rutin |
Elsina Veronika Samori, Dr. dr. Teguh Triyono, M.Kes., Sp.PK, Subsp.K.V(K), Subsp.B.D.K.T(K) dan Prof. Dr. dr. Us

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Addo, O.Y., Mei, Z., Jefferds, M.E.D., Jenkins, M., Flores-Ayala, R., Williams,
A.M., Young, M.F., Luo, H., Ko, Y.A., Papassotiriou, I., Palmieri, M.,
Mesarina, K., Bhutta, Z., Suchdev, P.S., Brittenham, G.M. 2025.
Physiologically based serum ferritin thresholds for iron deficiency among
women and children from Africa, Asia, Europe, and central America: a
multinational comparative study. Lancet Glob. Heal., 13(5):e831-e842.

Addo, O.Y., Brittenham, G.M., Mei, Z., Jefferds, M.E.D., Flores-Ayala, R.C.,
Fliginger, D., Lipschitz, J., Qiu, A., Spitalnik, S.L., Hod, E.A. 2026.
Physiologically based serum hepcidin and ferritin thresholds identify similar
onsets of iron-deficient erythropoiesis in adult blood donors. Br. J.
Haematol. [Preprint].

Al-Naseem, A., Sallam, A., Choudhury, S., Thachil, J. 2021. Iron deficiency
without anaemia: A diagnosis that matters. Clin. Med. J. R. Coll. Physicians
London, 21(2):107-113.

Alfhili, M., Alazmi, S., Alsughayyir, J. 2025. Correlation of Neutrophil-
Lymphocyte Ratio and Critical IlIness in Adults on Vancomycin: A Cross-
Sectional Study. Int. J. Gen. Med., 18:4157-4167.

Almashjary, M.N., Barefah, A.S., Bahashwan, S., Ashankyty, 1., EIFayoumi, R.,
Alzahrani, M., Assagaf, D.M., Aljabri, R.S., Aljohani, A.Y., Muslim, R.,
Baawad, S.A., Bawazir, W.M., Alharthy, S.A. 2022. Reticulocyte
Hemoglobin-Equivalent Potentially Detects, Diagnoses and Discriminates
between Stages of Iron Deficiency with High Sensitivity and Specificity. J.
Clin. Med., 11(19):5675.

Anju, J., Abhishekh, B., Debdatta, B., Bobby, Z., Sharan, M. 2022. Assessment of
iron status in regular blood donors in a tertiary care hospital in Southern
India. Asian J. Transfus. Sci., 16(2):186-193.

Arunphong, K., Hantrakool, S., Koonyosying, P., Sriwichai, M.,
Shaengkhamnang, B., Leetrakool, N., Niprapan, P., Punnachet, T.,
Hantrakun, N., Piriyakhuntorn, P., Rattanathammethee, T., Chai-
Adisaksopha, C., Rattarittamrong, E., Tantiworawit, A., Norasetthada, L.,
Srichairatanakool, S. 2023. Serum Hepcidin Is an Early Predictor of Iron
Depletion in Non-Anemic Blood Donors. Blood, 142(Supplement 1):1093—
1093.

Atipo-Tsiba, F.O.G., Mouyabi, E.Q.G., Angounda, B.M., Mokono, S.O., Gokaba,
L.T.O., Dokekias, A.E. 2023. Prevalence of Iron Deficiency, Anemia, and
Associated Factors in a Blood Donor Population in Brazzaville, Congo.
Anemia, 2023:1-6.

Babar, S., Saboor, M. 2024. Erythroferrone in focus: emerging perspectives in
iron metabolism and hematopathologies. Blood Sci., 6(4):e00198.

Balcazar-Villarroel, M., Mancilla-Uribe, A., Navia-Leon, S., Carmine, F., Birditt,
K., Sandoval, C. 2024. Diagnostic Performance of Red Blood Cell Indices
in the Differential Diagnosis of Iron Deficiency Anemia and the
Thalassemia Trait in Chile: A Retrospective Study. Diagnostics,
14(21):2353.

68



Korelasi Netrofil to Lymphocyte Ratio (NLR) dengan Serum Hepsidin pada Pendonor Darah Rutin |
Elsina Veronika Samori, Dr. dr. Teguh Triyono, M.Kes., Sp.PK, Subsp.K.V(K), Subsp.B.D.K.'gg) dan Prof. Dr. dr. Us

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Barad, A., Xu, Y., Bender, E., Pressman, E.K., Gu, Z., O’Brien, K.O. 2025.
Differences in nonheme iron absorption between healthy adults of East
Asian or Northern European ancestry from the Iron Genes in East Asian and
Northern European Adults Study (FeGenes): A cross-sectional stable iron
isotope study. Am. J. Clin. Nutr., 121(2):417-426.

Borai, A., Livingstone, C., Alsobhi, E., Al sofyani, A., Balgoon, D., Farzal, A.,
Almohammadi, M., Al-Amri, A., Bahijri, S., Alrowaili, D., Bassiuni, W.,
Saleh, A., Alrowaili, N., Abdelaal, M. 2017. Changes in hematological
indices and lymphocyte subsets in response to whole blood donation in
healthy male donors. Scand. J. Clin. Lab. Invest., 77(2):143-148.

Buonacera, A., Stancanelli, B., Colaci, M., Malatino, L. 2022. Neutrophil to
Lymphocyte Ratio: An Emerging Marker of the Relationships between the
Immune System and Diseases. Int. J. Mol. Sci., 23(7).

Cacoub, P., Vandewalle, C., Peoc’h, K. 2019. Using transferrin saturation as a
diagnostic criterion for iron deficiency: A systematic review. Crit. Rev.
Clin. Lab. Sci., 56(8):526-532.

Camaschella, C. 2019. Iron deficiency. Blood, 133(1):30-39.

Cappellini, M.D., Musallam, K.M., Taher, A.T. 2020. Iron deficiency anaemia
revisited. J. Intern. Med., 287(2):153-170.

Cho, H.Y., Park, K.H., Oh, E., Lee, M.J., Choi, B.Y., Im, E.M. 2024. Plasma
acute phase proteins as potential predictors of intra-amniotic inflammation
and infection in preterm premature rupture of membranes. Innate Immun.
[Preprint].

Cognasse, F., Heestermans, M., Arthaud, C.-A., Eyraud, M.-A., Prier, A.,
Chiaroni, J., Danic, B., Tiberghien, P., in ’t Veld, E.H., Masser, B., Duchez,
A.-C., Hamzeh-Cognasse, H. 2025. Donor-reported stress type affects
inflammatory blood markers prior to donation. Transfus. Clin. Biol.,
32(3):315-320.

Coskun, A. 2024. Diagnosis Based on Population Data versus Personalized Data:
The Evolving Paradigm in Laboratory Medicine. Diagnostics, 14(19):2135.

Dahlan, M.S. 2016. Besar Sampel untuk Analisis Korelatif. In: Besar Sampel
dalam Penelit. Kedokt. dan Kesehat. 4th edn. Jakarta: Epidemiologi
Indonesia, 79-86.

Doig, K. 2020. Disorders of Iron Kinetics and Heme Metabolism. In: Rodak’s
Hematol. Clin. Princ. Appl. 6th edn. Missouri: Elsevier, 264-281.

Dong, T., Zhi, L., Bhayana, B., Wu, M.X. 2016. Cortisol-induced immune
suppression by a blockade of lymphocyte egress in traumatic brain injury. J.
Neuroinflammation, 13(1):197.

Dowsett, J., Didriksen, M., Larsen, M.H., Dinh, K.M., Kaspersen, K.A.,
Mikkelsen, S., Therner, L.W., Sgrensen, E., Erikstrup, C., Pedersen, O.B.,
Eugen-Olsen, J., Banasik, K., Ostrowski, S.R. 2021. Investigating the
inflammation marker neutrophil-to-lymphocyte ratio in Danish blood donors
with restless legs syndrome. PLoS One. Edited by C. Johnson,
16(11):e0259681.

Dutt, S., Rani, P., Gupta, R., Dewan, P., Kotru, M. 2024. The functional
connotations of iron deficiency-effect on neutrophil oxidative burst activity



Korelasi Netrofil to Lymphocyte Ratio (NLR) dengan Serum Hepsidin pada Pendonor Darah Rutin |
Elsina Veronika Samori, Dr. dr. Teguh Triyono, M.Kes., Sp.PK, Subsp.K.V(K), Subsp.B.D.K.17(5) dan Prof. Dr. dr. Us

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

in preschool children. Am J Blood Res, 14(4):22-31.

Elsayed, A.N., El Hendy, Y.A.A., Ehab, 1., Amr, G.E., Afifi, A.H.M., Edwar, M.,
Ragab, U. 2024. Role Of Serum Hepcidin as A Diagnostic and Prognostic
Marker For Sepsis among Critically ill Patients. Zagazig Univ. Med. J.,
30(5):1783-1792.

Enko, D. 2025. Physiology of Iron Metabolism. Clin. Lab., 71(03/2025).

Frost, J.N., Wideman, S.K., Preston, A.E., Teh, M.R., Ai, Z., Wang, L., Cross, A.,
White, N., Yazicioglu, Y., Bonadonna, M., Clarke, A.J., Armitage, A.E.,
Galy, B., Udalova, I.A., Drakesmith, H. 2022. Plasma iron controls
neutrophil production and function. Sci. Adv., 8(40):eabg5384.

Galesloot, T.E., Vermeulen, S.H., Geurts-Moespot, A.J., Klaver, S.M., Kroot, J.J.,
van Tienoven, D., Wetzels, J.F.M., Kiemeney, L.A.L.M., Sweep, F.C., den
Heijer, M., Swinkels, D.W. 2011. Serum hepcidin: reference ranges and
biochemical correlates in the general population. Blood, 117(25):e218—
e225.

Greer, J.P., Means, R.T., Arber, D.A., Glader, B., List, A.F. 2023. Iron Deficiency
and Related Disorders. In: Wintrobe’s Clin. Hematol. 15th edn.
Philadelphia, PA: Lippincott Williams & Wilkins, 628-655.

Hasoon, 1.G., Shani, W.S., Radi, A.M. 2020. The association of hepcidin with
some inflammatory markers in B-thalassemia major patients of Basrah
Province. EurAsian J. Biosci. Eurasia J Biosci, 14:7285-72809.

Hoffbrand, A.V., Steensma, D.P. 2019. Hypochromic anaemias. In: Hoffbrand'’s
Essent. Haematol. 8th edn. Hoboken, NJ: Wiley-Blackwell, 27—41.

lolascon, A., Andolfo, I., Russo, R., Sanchez, M., Busti, F., Swinkels, D., Aguilar
Martinez, P., Bou-Fakhredin, R., Muckenthaler, M.U., Unal, S., Porto, G.,
Ganz, T., Kattamis, A., De Franceschi, L., Cappellini, M.D., Munro, M.G.,
Taher, A. 2024. Recommendations for diagnosis, treatment, and prevention
of iron deficiency and iron deficiency anemia. HemaSphere, 8(7).

Iriani, A., Purnamasari, E., Wirawan, R. 2018. Nilai Rujukan Soluble Transferrin
Receptor (sTfR) {(Soluble Transferrin Receptor Refence Value (sTfR)}.
Indones. J. Clin. Pathol. Med. Lab., 21(3):211-214.

Karunarathne, P., Kulathilake, C., Wijesiriwardena, |., Hewageegana, A.,
Marasinghe, A. 2022. Evaluation of Iron Status by Reticulocyte
Haemoglobin Content (Chr) in Chronic Kidney Disease Patients on
Haemodialysis and Erythropoietin. Indian J. Hematol. Blood Transfus.,
38(2):359-365.

Kaur, Pandeep, Kaur, G., Kaur, Paramjit, Tahlan, A. 2021. Hepcidin as a
diagnostic marker of iron deficiency in blood donors. Transfus. Apher. Sci.,
60(3):103121.

Kautz, L., Jung, G., Valore, E. V, Rivella, S., Nemeth, E., Ganz, T. 2014.
Identification of erythroferrone as an erythroid regulator of iron metabolism.
Nat. Genet., 46(7):678-684.

Kementerian Kesehatan RI. 2024. Profil Kesehatan Indonesia 2023. Jakarta.

Kementrian Kesehatan RI. 2015. Peraturan Menteri Kesehatan Nomor 91 Tahun
2015 tentang Standar Pelayanan Transfusi Darah. Jakarta: Kementerian
Kesehatan RI. Available at:



Korelasi Netrofil to Lymphocyte Ratio (NLR) dengan Serum Hepsidin pada Pendonor Darah Rutin |
Elsina Veronika Samori, Dr. dr. Teguh Triyono, M.Kes., Sp.PK, Subsp.K.V(K), Subsp.B.D.K.17(E) dan Prof. Dr. dr. Us

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

https://peraturan.bpk.go.id/Details/116661/permenkes-no-91-tahun-2015
(Accessed: 12 January 2026).

Keohane, E.M., Otto, C.N., Walenga, J.M. 2024. Disorders of Iron Kinetics and
Heme Metabolism. In: Keohane, E.M. et al., editors, Rodak’s Hematol.
Clin. Princ. Appl. 7th edn. St. Louis, MO: Elsevier, 275-298.

Kilig, M., Ozpinar, A., Serteser, M., Kilercik, M., Serdar, M. 2022. The effect of
reticulocyte hemoglobin content on the diagnosis of iron deficiency anemia:
A meta-analysis study. J. Med. Biochem., 41(1):1-13.

Mahmood, Z., Davidsson, A., Olsson, E., Leanderson, P., Lundberg, A.K.,
Jonasson, L. 2020. The effect of acute exercise on interleukin-6 and
hypothalamic—pituitary—adrenal axis responses in patients with coronary
artery disease. Sci. Rep., 10(1):21390.

Mantadakis, E., Panagopoulou, P., Kontekaki, E., Bezirgiannidou, Z., Martinis, G.
2022. Iron Deficiency and Blood Donation: Links, Risks and Management.
J. Blood Med., 13:775-786.

Meulenbeld, A., Turkulainen, E. V., Li, W., Pothast, M.R., Qi, H., Allara, E., Di
Angelantonio, E., Swanevelder, R., Brits, T., Paalvast, Y., van den Hurk, K.,
Matlung, H.L., Swinkels, D.W., Russell, W.A., Arvas, M., Janssen, M.P.
2025. Blood donor populations reveal a clear association between ferritin
and change in haemoglobin levels. Br. J. Haematol., 207(3):1096-1103.

Nemeth, E., Ganz, T. 2023. Hepcidin and Iron in Health and Disease. Annu. Rev.
Med., 74(1):261-277.

Nkansah, C., Appiah, S.K., Osei-Boakye, F., Abbam, G., Banyeh, M., Andoh, G.,
Somuah, D., Nyamekye, M., Bani, S.B., Daud, S., Derigubah, C.A.,
Donkor, F.N., Quansah, Y., Ahmed, M., Appiah-Kubi, E., Owusu, C.A.A.,
Dramani, B., Selleh, P.K., Osei-Owusu, W., et al. 2026. Determinants of
iron deficiency among blood donors: a cross-sectional study in a teaching
hospital. Sci. Rep., 16(1):10740.

Noel, J.G., Ramser, S.W., Pitstick, L., Bonamer, J.P., Mackenzie, B., Seu, K.G.,
Kalfa, T.A., Cancelas, J.A., Gardner, J.C. 2022. M-CSF supports medullary
erythropoiesis and erythroid iron demand following burn injury through its
activity on homeostatic iron recycling. Sci. Rep., 12(1):1235.

Nowroozi, M. 2025. Iron deficiency and hepcidin by laboratory diagnosis. J.
Hematol. Allied Sci., 6:4.

Nuswantoro, A., Zakiyya, A., Tamba, C.H.F., Hartati, F.U., Bitha’atika, A.,
Azzahra, L., Aprillia, D. 2023. Evaluation of Haemoglobin, Total
Leukocytes, and Neutrophil/Lymphocyte Ratio as A Predictors of C-
Reactive Protein Levels in Patients with Pulmonary Tuberculosis from
Pontianak, West Kalimantan. Malaysian J. Med. Heal. Sci., 19:1-5.

Nwagha, T., Okoye, H. 2023. The Usefulness of The Ferrritin and Soluble
Transferrin Receptor/(Log) Ferritin Index in Identifying Iron Deficiency
Among Blood Donors. East Afr. Med. J., 100:5687-5696.

Palmer, L., Briggs, C., McFadden, S., Zini, G., Burthem, J., Rozenberg, G.,
Proytcheva, M., Machin, S.J. 2015. ICSH recommendations for the
standardization of nomenclature and grading of peripheral blood cell
morphological features. Int. J. Lab. Hematol., 37(3):287-303.



Korelasi Netrofil to Lymphocyte Ratio (NLR) dengan Serum Hepsidin pada Pendonor Darah Rutin |
Elsina Veronika Samori, Dr. dr. Teguh Triyono, M.Kes., Sp.PK, Subsp.K.V(K), Subsp.B.D.K.17(g) dan Prof. Dr. dr. Us

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Pasricha, S.-R., McQuilten, Z., Westerman, M., Keller, A., Nemeth, E., Ganz, T.,
Wood, E. 2011. Serum hepcidin as a diagnostic test of iron deficiency in
premenopausal female blood donors. Haematologica, 96(8):1099-1105.

Pasricha, S.-R., Tye-Din, J., Muckenthaler, M.U., Swinkels, D.W. 2021. Iron
deficiency. Lancet, 397(10270):233-248.

Pfeiffer, C.M., Looker, A.C. 2017. Laboratory methodologies for indicators of
iron status: strengths, limitations, and analytical challenges. Am. J. Clin.
Nutr., 106:1606S-1614S.

Pinto, J.P., Dias, V., Zoller, H., Porto, G., Carmo, H., Carvalho, F., De Sousa, M.
2010. Hepcidin messenger RNA expression in human lymphocytes.
Immunology, 130(2):217-230.

PMI DI1Y. 2024. Laporan Tahunan PMI DIY 2024. Yogyakarta.

Prenzel, F., Kaiser, T., Willenberg, A., vom Hove, M., Flemming, G., Fischer, L.,
Kratzsch, J., Kiess, W., Vogel, M. 2025. Reference intervals and percentiles
for soluble transferrin receptor and sTfR/log ferritin index in healthy
children and adolescents. Clin. Chem. Lab. Med., 63(1):184-192.

Putera, E.M., Widodo, W., Mardiana, N. 2020. C-reactive Protein and Hepcidin in
Non-Dialysis Chronic Kidney Disease. Indones. J. Trop. Infect. Dis.,
8(3):161.

Rahman, D.A.H.M.S., Noor, D.M., Chowdhury, D.T.T., Saha, D.M., Zahangir,
D.M. 2024. Evaluating The Diagnostic Value Of Red Cell Distribution
Width (RDW) In Identifying Iron Deficiency Anemia: A Retrospective
Analysis. IOSR J. Dent. Med. Sci., 23(10):18-24.

Ratts, R.B., Weng, N.P. 2012. Homeostasis of lymphocytes and monocytes in
frequent blood donors. Front. Immunol., 3(AUG):30456.

Rifai, N., Horvath, A.R., Wittwer, C.T. 2018. Biochemical Aspects of
Hematology. In: Rifai, N., Horvath, A.R., and Wittwer, C.T., editors, Tietz
Texth. Clin. Chem. Mol. Diagnostics. 6th edn. St. Louis, MO: Elsevier
Saunders.

Rigas, A.S., Pedersen, O.B., Magnussen, K., Erikstrup, C., Ullum, H. 2019. Iron
deficiency among blood donors: experience from the Danish Blood Donor
Study and from the Copenhagen ferritin monitoring scheme. Transfus. Med.,
29(S1):23-27.

Rivera, A.K.B., Latorre, A.A.E., Nakamura, K., Seino, K. 2023. Using complete
blood count parameters in the diagnosis of iron deficiency and iron
deficiency anemia in Filipino women. J. Rural Med., 18(2):2022-047.

Roemhild, K., von Maltzahn, F., Weiskirchen, R., Kniichel, R., von Stillfried, S.,
Lammers, T. 2021. Iron metabolism: pathophysiology and pharmacology.
Trends Pharmacol. Sci., 42(8):640-656.

Rusch, J.A., van der Westhuizen, D.J., Gill, R.S., Louw, V.J. 2023. Diagnosing
iron deficiency: Controversies and novel metrics. Best Pract. Res. Clin.
Anaesthesiol., 37(4):451-467.

Seldin, M.M., Peterson, J.M., Byerly, M.S., Wei, Z., Wong, G.W. 2012.
Myonectin (CTRP15), a novel myokine that links skeletal muscle to
systemic lipid homeostasis. J. Biol. Chem., 287(15):11968-11980.

Singh, R., kuMaR, M., kuMaR Singh, D., khaRbanDa, P., veRMa, S. 2023.



Korelasi Netrofil to Lymphocyte Ratio (NLR) dengan Serum Hepsidin pada Pendonor Darah Rutin |
Elsina Veronika Samori, Dr. dr. Teguh Triyono, M.Kes., Sp.PK, Subsp.K.V(K), Subsp.B.D.K.17(g) dan Prof. Dr. dr. Us

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Comparative Analysis of Red Cell Parameters of First-time and Repeat
Blood Donors: A Descriptive Study. J. Clin. Diagnostic Res., 17(5):5-07.

Sweegers, M.G., van Kraaij, M.G.J., van den Hurk, K. 2020. First do no harm:
iron loss in whole blood donors. ISBT Sci. Ser., 15(1):110-117.

Tahir, N., Zahra, F. 2023. Neutrophilia. In: Decis. Mak. Med. An Algorithmic
Approach Third Ed. StatPearls Publishing, 240-241.

Talawy, T.S., Bylappa, S.K., Ismail, M., Kandakurti, P.K., Gopakumar, A.,
Babker, A.M. 2023. Correlation of Erythroferrone and Hepcidin Hormones
with Iron Status Levels in Patients with Iron Deficiency. J. Appl. Hematol.,
14(1):28-34.

Vietinghoff, S. Von, Ley, K. 2008. Homeostatic Regulation of Blood Neutrophil
Counts. J. Immunol., 181(8):5183-5188.

Westgard QC. 2014. Biologic Variation Database, the 2014 Update - Westgard.

WHO. 2022. Global Status Report on Blood Safety 2021. Website. Geneva: World
Health Organization. Available at:
https://www.who.int/publications/i/item/9789240051683 (Accessed: 18
May 2026).

Xu, Y., Alfaro-Magallanes, V.M., Babitt, J.L. 2021. Physiological and
pathophysiological mechanisms of hepcidin regulation: clinical implications
for iron disorders. Br. J. Haematol., 193(5):882-893.

Yiannikourides, A., Latunde-Dada, G. 2019. A Short Review of Iron Metabolism
and Pathophysiology of Iron Disorders. Medicines, 6(3):85.




