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RINGKASAN

Transfusi darah merupakan salah satu perawatan kesehatan yang vital saat
ini, perawatan kesehatan tersebut merupakan kegiatan pemindahan darah donor kepada
pasien. Produk darah yang diproduksi meliputi; darah lengkap (Whole Blood), sel darah
merah pekat (Packed Red Cells), konsentrat trombosit (7hrombocyte Concentrate) dan
plasma darah. Packed Red Cells merupakan komponen darah yang tercatat paling
banyak ditransfusikan. Transfusi PRC yang tinggi berkaitan dengan prevalensi anemia.
Intervensi yang berkaitan dengan penanganan anemia adalah transfusi PRC sehingga
membuat kebutuhan transfusi PRC tinggi.

Peran vital transfusi PRC dalam menaikkan kadar hemoglobin tidak terlepas
dari fakta bahwa PRC terus mengalami penurunan kualitas karena eritrosit mengalami
jejas penyimpanan selama masa penyimpanan. Jejas penyimpanan dapat dibuktikan
dari peningkatan Lactate Dehydrogenase (LDH), peningkatan kalium dalam plasma
PRC dan penurunan 2,3 Diphosphogliserate (2,3-DPG) dalam eritrosit. Hemolisis yang
terjadi selama masa penyimpanan akan melepaskan LDH ke dalam plasma. Kebocoran
kalium ke plasma akibat kegagalan pompa Na'/K"ATPase mempertahankan gradien
kation. Kadar 2,3-DPG terus turun selama masa penyimpanan, sehingga kemampuan
eritrosit untuk mengirimkan oksigen akan berkurang. Berpacu pada perubahan yang
telah dijelaskan di atas dan fakta bahwa banyaknya PRC yang ditransfusikan di RSUD
Dr. Soetomo Surabaya, penelitian terkait dampak penyimpanan pada kualitas produk
darah PRC di Instalasi Transfusi Darah RSUD Dr. Soetomo sangat penting dilakukan.
Tujuan penelitian ini adalah menganalisis pengaruh lama penyimpanan terhadap
kualitas PRC dengan menilai perubahan pada kadar LDH, kalium dan 2,3-DPG pada
lama penyimpanan di hari ke-1, hari ke-10, hari ke-20, dan hari ke-30.

Penelitian ini merupakan penelitian analitik observasional dengan
rancangan time series. Penelitian dilakukan di Instalasi Transfusi Darah RSUD Dir.
Soetomo Surabaya sebagai tempat pengambilan sampel dan Laboratorium Klinik
Fakultas Ilmu Kesehatan Universitas Maarif Hasyim Latif Sidoarjo sebagai tempat

pengukuran variabel penelitian dari bulan Juli sampai Agustus 2022. Sampel penelitian
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adalah lima puluh kantong PRC dari pendonor sukarela. Kadar LDH dan kalium
diperiksa dengan Semi Automatic Chemistry Analyzer Sinnowa BS-3000P Photometer
(Sinnowa Medical Science & Technology Co., Ltd., China) dan kadar 2,3-DPG
diperiksa dengan Human 2,3-DPG ELISA kit (CUSABIO Technology., LLC., United
States). Semua variabel diukur pada hari ke-1, hari ke-10, hari ke-20 dan hari ke-30.
Data hasil penelitian dianalisa statistik SPSS 25. Uji normalitas data dianalisis
menggunakan uji Shapiro-Wilk. Perbandingan kualitas PRC dianalisis menggunakan
analisis repeated measure ANOVA (analisis sama satu objek) apabila data terdistribusi
normal, atau uji Freedman bila distribusi data tidak normal.

Hasil penelitian ini menunjukkan bahwa terdapat peningkatan rerata kadar
LDH, kadar kalium dan penurunan kadar 2,3-DPG seiring lama penyimpanan PRC
selama 30 hari. Hasil uji Repeated Measure ANOVA dan uji Post Hoc Bonferroni kadar
LDH, kadar kalium dan kadar 2,3-DPG PRC menunjukkan terdapat perbedaan
bermakna secara statistik dengan nilai signifikansi p < 0,001 pada semua waktu
pengamatan. Kesimpulan penelitian ini adalah terdapat perbedaan bermakna kadar
LDH, kadar kalium dan kadar 2,3-DPG selama masa penyimpanan Packed Red Cell
(PRC) dari hari ke-1, hari ke-10, hari ke-20 dan hari ke-30. Penelitian lebih lanjut perlu
dilakukan analisa indeks hemolisis dan kadar glukosa PRC untuk mengetahui seberapa
besar hubungannya dalam peningkatan kadar LDH, kadar kalium dan penurunan kadar

2,3-DPG PRC.
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SUMMARY

Blood transfusion is one of today's vital healthcare treatments. Blood
transfusions can use blood products including; whole blood, packed red cells,
thrombocyte concentrate and blood plasma. Packed Red Cells are the most transfused
blood component recorded. The high demand for PRC transfusion is related to the
prevalence of anemia. The intervention related to anemia treatment is PRC transfusion,
thus making the demand for PRC transfusion high.

The critical role of PRC transfusion in raising hemoglobin levels is
inseparable from the fact that PRC continues to deteriorate due to storage lesions during
storage. Storage lesions can be evidenced by increased Lactate Dehydrogenase (LDH),
increased potassium in PRC plasma and decreased 2,3 Diphosphoglycerate (2,3-DPG)
in erythrocytes. Hemolysis that occurs during storage will release LDH into the plasma.
Potassium leaks into the plasma due to failure of the Na+/K+ATPase pump to maintain
the cation gradient. 2,3-DPG levels continue to fall during storage, so the ability of
erythrocytes to deliver oxygen will be reduced. Based on the changes described and the
fact that a large amount of PRC is transfused at RSUD Dr. Soetomo Surabaya, research
related to the impact of storage on the quality of PRC blood products in the Blood
Transfusion Department of Dr. Soetomo Hospital Surabaya is very important. This
study aimed to analyze the effect of storage duration on PRC quality by analyzing
changes in LDH, potassium and 2,3-DPG levels at storage duration on day 1, day 10,
day 20, and day 30.

This study is an observational analytic study with a time series design. The
research was conducted at the Blood Transfusion Department of Dr. Soetomo Hospital
Surabaya as the sampling site and the Clinical Laboratory of the Faculty of Health
Sciences, Maarif Hasyim Latif University as a place to measure research variables from
July to August 2022. The study sample was fifty PRC bags from voluntary donors.
LDH and potassium levels were examined with the Semi Automatic Chemistry
Analyzer Sinnowa BS-3000P Photometer (Sinnowa Medical Science & Technology
Co., Ltd., China) and 2.3-DPG levels were examined with the Human 2.3-DPG ELISA
kit (CUSABIO Technology., LLC., United States). All variables were measured on day
1, day 10, day 20 and day 30. Normality of the data was analysed using the Shapiro-

Xii
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Wilk test. Comparison of PRC quality was analysed using repeated measure ANOVA
(same-object analysis) if the data were normally distributed, or Freedman’s test if the
data distribution was not normal.

This study showed that there was an increase in the mean LDH levels,
potassium levels and a decrease in 2,3-DPG levels as long as PRC storage for 30 days.
The results of Repeated Measure ANOVA test and Post Hoc Bonferroni test of LDH
levels, potassium levels and 2,3-DPG levels of PRC showed statistically significant
differences with a significance value of p < 0.001 at all observation times. The
conclusion of this study is that there are significant differences in LDH levels,
potassium levels and 2,3-DPG levels during the PRC storage period from day 1, day
10, day 20 and day 30. Further studies need to be done to analyze the hemolysis index
and PRC glucose levels to find out how much the relationship is in increasing LDH

levels, potassium levels and decreasing 2,3-DPG PRC levels.
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ABSTRAK

PERBEDAAN KADAR LACTATE DEHYDROGENASE (LDH) KADAR
KALIUM DAN KADAR 2,3 DIPHOSPHOGLYCERATE (2,3 DPG) PADA
BERBAGAI WAKTU PENYIMPANAN PACKED RED CELL (PRC)

Latar Belakang : PRC merupakan komponen darah yang tercatat paling banyak
ditransfusikan. Peran vital transfusi PRC dalam menaikkan kadar hemoglobin tidak
terlepas dari fakta bahwa PRC terus mengalami penurunan kualitas karena eritrosit
mengalami jejas penyimpanan selama masa penyimpanan. Jejas penyimpanan dapat
dibuktikan dari peningkatan Lactate Dehydrogenase (LDH), peningkatan kalium dalam
plasma PRC dan penurunan 2,3 Diphosphogliserate (2,3-DPG) dalam eritrosit. Tujuan
penelitian ini adalah menganalisis pengaruh lama penyimpanan terhadap kualitas PRC
dengan menilai perubahan pada kadar LDH, kalium dan 2,3-DPG pada lama
penyimpanan di hari ke-1, hari ke-10, hari ke-20, dan hari ke-30.

Metode : Penelitian ini menggunakan metode analitik observasional dengan desain
time series. Sampel yang digunakan adalah 50 kantong PRC dari pendonor sukarela.
Kadar LDH dan kalium diukur dengan Semi Automatic Chemistry Analyzer Sinnowa
BS-3000P Photometer (Sinnowa Medical Science & Technology Co., Ltd., China) dan
kadar 2,3-DPG diukur dengan Human 2,3-DPG ELISA kit (CUSABIO Technology.,
LLC., United States. Data hasil penelitian dianalisa statistik SPSS 25 dengan
menggunakan uji repeated measure ANOVA.

Hasil : Hasil uji Repeated Measure ANOVA dan uji Post Hoc Bonferroni kadar LDH,
kadar kalium dan kadar 2,3-DPG PRC menunjukkan terdapat perbedaan bermakna
secara statistik dengan nilai signifikansi p < 0,001 pada semua waktu pengamatan.
Kesimpulan : Terdapat perbedaan bermakna kadar LDH, kadar kalium dan kadar 2,3-
DPG selama masa penyimpanan Packed Red Cell (PRC) dari hari ke-1, hari ke-10, hari
ke-20 dan hari ke-30.

Kata Kunci: Packed red cell, Storage Lesion, LDH, Kalium, 2.3-DPG, Health Service

Xiv
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ABSTRACT

LACTATE DEHYDROGENASE (LDH) LEVELS, POTASSIUM LEVELS
AND 2.3 DIPHOSPHOGLYCERATE (2.3-DPG) LEVELS IN PACKED RED
CELLS (PRC) AT DIFFERENT STORAGE TIMES

Background : Packed Red Cells (PRC) are the most transfused blood component
recorded. The critical role of PRC transfusion in raising hemoglobin levels is
inseparable from the fact that PRC continues to deteriorate due to storage lesions during
storage. Storage lesions can be evidenced by increased Lactate Dehydrogenase (LDH),
increased potassium in PRC plasma and decreased 2,3 Diphosphoglycerate (2,3-DPG)
in erythrocytes. This study aimed to analyze the effect of storage duration on PRC
quality by analyzing changes in LDH, potassium and 2,3-DPG levels at storage duration
on day 1, day 10, day 20, and day 30.

Method: This study is an observational analytic study with a time series design. The
study sample was fifty PRC bags from voluntary donors. LDH and potassium levels
were examined with the Semi Automatic Chemistry Analyzer Sinnowa BS-3000P
Photometer (Sinnowa Medical Science & Technology Co., Ltd., China) and 2.3-DPG
levels were examined with the Human 2.3-DPG ELISA kit (CUSABIO Technology.,
LLC., United States). The data from the study were analyzed statistically from SPSS
25 using the ANOVA repeated measure test.

Results: This study showed that there was an increase in the mean LDH levels,
potassium levels and a decrease in 2,3-DPG levels as long as PRC storage for 30 days.
The results of Repeated Measure ANOVA test and Post Hoc Bonferroni test of LDH
levels, potassium levels and 2,3-DPG levels of PRC showed statistically significant
differences with a significance value of p < 0.001 at all observation times.
Conclusion: There are significant differences in LDH levels, potassium levels and 2,3-

DPG levels during the PRC storage period from day 1, day 10, day 20 and day 30.

Keywords: Packed red cell, Storage Lesion, LDH, Potassium, 2.3-DPG, Health Service
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