
 

 

60 
 

DAFTAR PUSTAKA 
 

Ahmad, S., Wang, L., Yan, J., Hussain, M., Fatima, M., Islam, A., & Li, J. (2025). 
Nature’s dual arsenal: The converging pharmacotherapeutic properties of 
Morinda citrifolia (Noni) and Lumbricus rubellus (Red Earthworm). World Journal 
of Traditional Chinese Medicine. https://doi.org/10.4103/wjtcm.wjtcm_112_24 

Arnedo-Pena, A., Juan-Rivera, L., Romeu-Garcia, A., Garcia-Ferrer, D., Flores-
Perez, L., & Aguinagalde-Ontoso, E. (2020). Atopic dermatitis incidence and risk 
factors in young adults in Castellon (Spain): A prospective cohort study. 
Allergologia et Immunopathologia, 48(6), 694–700. 
https://doi.org/10.1016/j.aller.2020.01.004 

Bai, R., Li, S., & Zhang, L. (2025). Atopic dermatitis: Diagnosis, molecular 
pathogenesis, and therapeutics. Signal Transduction and Targeted Therapy, 
10(1), 45–62. https://doi.org/10.1038/s41392-024-02100-x 

Cayrol, C. (2022). Interleukin-33 (IL-33): A critical review of its biology and the 
mechanisms of its release as a nuclear alarmin. Cytokine & Growth Factor 
Reviews, 65, 1–15. https://doi.org/10.1016/j.cytogfr.2022.04.005 

Chan, L. S., Fugita, H., & Guttman-Yassky, E. (2019). The IL-33: Roles in allergic 
inflammation and therapeutic perspective. Frontiers in Immunology, 10, 2641. 
https://doi.org/10.3389/fimmu.2019.02641 

Christensen, M. O., Dahmen, J. M., & Thyssen, J. P. (2023). The skin barrier and the 
atopic march. Current Dermatology Reports, 12(4), 211–220. 
https://doi.org/10.1007/s13671-023-00401-4 

Criado, P. R., Miot, H. A., Bueno-Filho, R., Ianhez, M., Criado, R. F. J., & de Castro, 
C. C. S. (2024). Update on the pathogenesis of atopic dermatitis. Anais Brasileiros 
de Dermatologia, 99(6), 895–915. https://doi.org/10.1016/j.abd.2024.06.001 

Dai, X., Shirai, R., & Okumura, K. (2022). TSLP impairs epidermal barrier integrity 
via nuclear IL-33 as a cofactor of STAT3-claudin-1 axis. Journal of Investigative 
Dermatology, 142(10), 2630–2640. https://doi.org/10.1016/j.jid.2022.03.023 

Dewi, N. W. S., Mahendra, A. N., Putra, G. W. K., Jawi, I. M., Sukrama, D. M., & 
Kartini, N. L. (2017). Ethanolic extract of the powder of red earthworm (Lumbricus 
rubellus) obtained from several organic farmlands in Bali, Indonesia: Analysis of 
total phenolic content and antioxidant capacity. Bali Medical Journal, 6(3), S80–
S83. https://doi.org/10.15562/bmj.v6i3.731 

Durango, K. P., & Fuxench, Z. C. C. (2024). Global burden of atopic dermatitis: 
Examining disease prevalence across pediatric and adult populations world-wide. 
Dermatologic Clinics, 42(4), 519–525. https://doi.org/10.1016/j.det.2024.05.004 

Fishbein, A. B., Silverberg, J. I., Wilson, E. J., & Ong, P. Y. (2020). Update on atopic 
dermatitis: Diagnosis, severity assessment, and treatment selection. The Journal 
of Allergy and Clinical Immunology: In Practice, 8(1), 91–101. 
https://doi.org/10.1016/j.jaip.2019.06.044 

Flohr, C., & Hay, R. (2021). The epidemiology and pathogenesis of atopic dermatitis. 
In C. Griffiths, J. Barker, T. Bleiker, R. Chalmers, & D. Creamer (Eds.), Rook's 
Textbook of Dermatology (10th ed.). Wiley-Blackwell. 
https://doi.org/10.1002/9781119142867.ch37 

Foekh, N. P., Sukrama, I. D. M., & Lestari, A. A. W. (2019). The ability of earthworm 
Lumbricus rubellus extract in slowing down the activation of NFκB and TNF-α in 
lipopolysaccharide-induced Rattus norvegicus. Bali Medical Journal, 8(2), 439–
444 (and 521–526). https://doi.org/10.15562/bmj.v8i2.1405 

 

https://doi.org/10.1016/j.det.2024.05.004


 

 

61 
 

Griesenauer, B., & Paczesny, S. (2017). The ST2/IL-33 axis in immune cells during 
inflammatory diseases. Frontiers in Immunology, 8, 475. 
https://doi.org/10.3389/fimmu.2017.00475 

Guo, Q., Jin, Y., & Zhang, Y. (2024). NF-κB in biology and targeted therapy: New 
insights and translational implications. Signal Transduction and Targeted 
Therapy, 9(1), 53. https://doi.org/10.1038/s41392-024-01757-8 

Haddad, E. B., Cyr, S. L., Arima, K., McDonald, R. A., Levit, N. A., & Nestle, F. O. 
(2022). Current and emerging strategies to inhibit type 2 inflammation in atopic 
dermatitis. Dermatology and Therapy, 12(7), 1501–1533. 
https://doi.org/10.1007/s13555-022-00737-7 

He, P., Li, G., & Sun, Y. (2024). Interleukin-33/serum stimulation-2 pathway: 
Regulatory mechanisms and roles in immune and inflammatory diseases. 
Cytokine & Growth Factor Reviews, 75, 42–56. 
https://doi.org/10.1016/j.cytogfr.2023.12.001 

Imai, Y., Yasuda, K., Nagai, M., Kusakabe, M., Kubo, M., Nakanishi, K., & Yamanishi, 
K. (2019). IL-33–induced atopic dermatitis–like inflammation in mice is mediated 
by group 2 innate lymphoid cells in concert with basophils. Journal of Investigative 
Dermatology, 139(10), 2185–2194. https://doi.org/10.1016/j.jid.2019.04.016 

Jeskey, J., Seltmann, A., & Lio, P. A. (2024). Atopic dermatitis: A review of diagnosis 
and treatment. The Journal for Nurse Practitioners, 20(2), 104860. 
https://doi.org/10.1016/j.nurpra.2023.104860 

Kang, S., Amagai, M., Bruckner, A. L., Enk, A. H., Margolis, D. J., McMichael, A. J., 
& Orringer, J. S. (Eds.). (2019). Fitzpatrick's dermatology (9th ed.). McGraw-Hill 
Education. 

Katsarou, S., & Papadavid, E. (2023). The role of tight junctions in atopic dermatitis. 
Journal of Clinical Medicine, 12(4), 1538. https://doi.org/10.3390/jcm12041538 

Kwatra, S. G., Misery, L., Clibborn, C., & Steinhoff, M. (2022). Molecular and cellular 
mechanisms of itch and pain in atopic dermatitis and implications for novel 
therapeutics. Clinical & Translational Immunology, 11(5), e1390. 
https://doi.org/10.1002/cti2.1390 

Łacwik, J., Kusowska, A., & Majak, P. (2025). IL-31/33 axis in atopic dermatitis. 
International Journal of Molecular Sciences, 26(20), 10162. 
https://doi.org/10.3390/ijms262010162 

Langan, S. M., Irvine, A. D., & Weidinger, S. (2020). Atopic dermatitis. The Lancet, 
396(10247), 345–360. https://doi.org/10.1016/S0140-6736(20)31289-7 

Li, H., Zhang, Z., Zhang, H., Guo, Y., & Yao, Z. (2021). Update on the pathogenesis 
and therapy of atopic dermatitis. Clinical Reviews in Allergy & Immunology, 61(3), 
324–338. https://doi.org/10.1007/s12016-021-08880-3 

Lobefaro, F., Gualdi, G., Di Nuzzo, S., & Amerio, P. (2022). Atopic dermatitis: Clinical 
aspects and unmet needs. Biomedicines, 10(11), 2927. 
https://doi.org/10.3390/biomedicines10112927 

Luger, T., Traidl, S., & Werfel, T. (2021). Atopic dermatitis: Role of the skin barrier, 
environment, microbiome, and therapeutic agents. Journal of Dermatological 
Science, 102(3), 142–157. https://doi.org/10.1016/j.jdermsci.2021.04.007 

Lugović-Mihić, L., Meštrović-Štefekov, J., Potočnjak, I., Cindrić, T., Ilić, I., Lovrić, I., 
& Pondeljak, N. (2023). Atopic dermatitis: Disease features, therapeutic options, 
and a multidisciplinary approach. Life, 13(6), 1419. 
https://doi.org/10.3390/life13061419 

 



 

 

62 
 

Luo, C. H., Wang, J., & Kim, B. S. (2024). Staphylococcus aureus exacerbates 
dermal IL-33/ILC2-associated skin inflammation. Journal of Investigative 
Dermatology, 144(6), 1320–1331. https://doi.org/10.1016/j.jid.2023.11.020 

Makowska, K., Nowaczyk, J., Blicharz, L., Woźniak, K., & Rudnicka, L. (2023). 
Immunopathogenesis of atopic dermatitis: Focus on interleukins as disease 
drivers and therapeutic targets for novel treatments. International Journal of 
Molecular Sciences, 24(1), 781. https://doi.org/10.3390/ijms24010781 

Mandlik, D. S., & Mandlik, S. K. (2021). Atopic dermatitis: New insight into the 
etiology, pathogenesis, diagnosis and novel treatment strategies. 
Immunopharmacology and Immunotoxicology, 43(2), 105–125. 
https://doi.org/10.1080/08923973.2021.1889583 

Migayron, L., Merhi, R., Seneschal, J., & Boniface, K. (2024). Resident memory T 
cells in nonlesional skin and healed lesions of patients with chronic inflammatory 
diseases: Appearances can be deceptive. Journal of Allergy and Clinical 
Immunology, 153(3), 606–614. https://doi.org/10.1016/j.jaci.2023.11.026 

Ng, Y. T., & Chew, F. T. (2020). A systematic review and meta-analysis of risk factors 
associated with atopic dermatitis in Asia. World Allergy Organization Journal, 
13(11), 100477. https://doi.org/10.1016/j.waojou.2020.100477 

Pareek, A., Kumari, L., Chaudhary, S., Ratan, Y., Janmeda, P., & Chuturgoon, A. 
(2024). Unraveling atopic dermatitis: Insights into pathophysiology, therapeutic 
advances, and future perspectives. Cells, 13(5), 425. 
https://doi.org/10.3390/cells13050425 

Park, C. O., Kim, J., & Lio, P. A. (2024). Biomarkers for phenotype–endotype 
relationship in atopic dermatitis: A critical review. EBioMedicine, 102, 105051. 
https://doi.org/10.1016/j.ebiom.2024.105051 

Perhimpunan Dokter Spesialis Kulit & Kelamin Indonesia (PERDOSKI). (2024). 
Panduan diagnosis dan tatalaksana dermatitis atopik pada anak dan dewasa (E. 
Citraresmi et al., Eds.; 2nd ed.). Centra Communications. 

Raimondo, A., & Lembo, S. (2021). Atopic dermatitis: Epidemiology and clinical 
phenotypes. Dermatology Practical & Conceptual, 11(4), e2021146. 
https://doi.org/10.5826/dpc.1104a146 

Renert-Yuval, Y., Thyssen, J. P., Bissonnette, R., Bieber, T., Kabashima, K., Hijnen, 
D., & Guttman-Yassky, E. (2021). Biomarkers in atopic dermatitis—a review on 
behalf of the International Eczema Council. The Journal of Allergy and Clinical 
Immunology, 147(4), 1174–1190. https://doi.org/10.1016/j.jaci.2021.01.013 

Sara, M., Ilyas, F., Hasballah, K., Nurjannah, N., & Mudatsir, M. (2023). The effects 
of Lumbricus rubellus extract on Staphylococcus aureus colonization and IL-31 
levels in children with atopic dermatitis. Medicina, 59(11), 2007. 
https://doi.org/10.3390/medicina59112007 

Savva, M., Kyriakou, G., & Georgiou, S. (2024). Recent advancements in the atopic 
dermatitis mechanism. Frontiers in Bioscience-Landmark, 29(2), 64. 
https://doi.org/10.31083/j.fbl2902064 

Schuler, C. F., IV, Billi, A. C., & Gudjonsson, J. E. (2024). Genetic and immunological 
pathogenesis of atopic dermatitis. Journal of Investigative Dermatology, 144(5), 
954–968. https://doi.org/10.1016/j.jid.2023.10.019 

Sroka-Tomaszewska, J., & Trzeciak, M. (2021). Molecular biology of atopic 
dermatitis. International Journal of Molecular Sciences, 22(8), 4135. 
https://doi.org/10.3390/ijms22084135 



 

 

63 
 

Steinhoff, M., et al. (2022). Neuroimmune communication regulating pruritus in atopic 
dermatitis. Journal of Allergy and Clinical Immunology, 149(6), 1875–1898. 
https://doi.org/10.1016/j.jaci.2022.03.010 

Tabri, F., Bayasari, P. S., et al. (2021). The effectiveness of Lumbricus rubellus 
extract toward interleukin-10 and immunoglobulin E and atopic dermatitis scoring 
index (SCORAD). Open Access Macedonian Journal of Medical Sciences, 9(B), 
482–487 (and 1428–1434). https://doi.org/10.3889/oamjms.2021.6063 

Tamagawa-Mineoka, R., & Katoh, N. (2020). Atopic dermatitis: Identification and 
management of complicating factors. International Journal of Molecular Sciences, 
21(8), 2671. https://doi.org/10.3390/ijms21082671 

Tian, J., Zhang, D., Yang, Y., Huang, Y., Wang, L., Yao, X., & Lu, Q. (2024). Global 
epidemiology of atopic dermatitis: A comprehensive systematic analysis and 
modelling study. British Journal of Dermatology, 190(1), 55–61. 
https://doi.org/10.1093/bjd/ljad339 

Trier, A. M., et al. (2021). IL-33 signaling in sensory neurons promotes dry skin itch. 
Science Immunology, 6(58), eabe4447. 
https://doi.org/10.1126/sciimmunol.abe4447 

Venkatachalam, S., et al. (2025). Antimicrobial peptides from earthworms: Emerging 
insights into their therapeutic potential. Toxicology, 520, 177386. 
https://doi.org/10.1016/j.tox.2024.177386 

Wollenberg, A., et al. (2022). European guideline (EuroGuiDerm) on atopic eczema: 
Part I – Systemic therapy. Journal of the European Academy of Dermatology and 
Venereology, 36(9), 1409–1431. https://doi.org/10.1111/jdv.18345 

Xiao, Z., et al. (2025). The recent advances of mast cells in the pathogenesis of 
atopic dermatitis. Frontiers in Immunology, 16, 1420551. 
https://doi.org/10.3389/fimmu.2025.1420551 

Xie, J., et al. (2024). Phenolic acids from medicinal and edible homologous plants: A 
potential anti-inflammatory agent for inflammatory diseases (mechanisms via NF-
κB/MAPK). Frontiers in Immunology, 15, 1380122. 
https://doi.org/10.3389/fimmu.2024.1380122 

Yamamura, Y., et al. (2024). Interplay of cytokines in the pathophysiology of atopic 
dermatitis: Insights from murine models and humans. Frontiers in Medicine, 11, 
1358911. https://doi.org/10.3389/fmed.2024.1358911 

Yang, G., Seok, J. K., Kang, H. C., Cho, Y. Y., Lee, H. S., & Lee, J. Y. (2022). Skin 
barrier abnormalities and immune dysfunction in atopic dermatitis. International 
Journal of Molecular Sciences, 23(5), 2867. https://doi.org/10.3390/ijms23052867 

Yao, X., et al. (2021). Guidelines for diagnosis and treatment of atopic dermatitis in 
China (2020). International Journal of Dermatology and Venereology, 4(1), 1–9. 
https://doi.org/10.1097/JD9.0000000000000143 

Zhang, Q., et al. (2019). The complete mitochondrial genome of Lumbricus rubellus 
(Oligochaeta, Lumbricidae) and its phylogenetic analysis. Mitochondrial DNA Part 
B: Resources, 4(2), 2677–2678. https://doi.org/10.1080/23802359.2019.1644242 

Zhou, B., Yue, X., Liang, S., Shang, S., Xiang, L., Zhou, K., & Li, L. (2023). 
Association between IL-25, IL-33 and atopic dermatitis: A systematic review and 
meta-analysis. European Journal of Inflammation, 21, 1–8. 
https://doi.org/10.1177/1721727X231183670 

Zhu, Z., et al. (2024). Pharmacological effects of bioactive agents in earthworm 
extract: A review. Animal Models and Experimental Medicine, 7(1), 15–28. 
https://doi.org/10.1002/ame2.12384 

 

https://doi.org/10.1002/ame2.12384


 

 

64 
 

LAMPIRAN 
 

Lampiran 1. Surat Rekomendasi Etik 

 

 
 
 
 
 
 
 



 

 

65 
 

Lampiran 2 : Pemeriksaan dan Pemberian obat pasien 
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Lampiran 3. Pemeriksaan ELISA 

 

 

 

 

 

 


