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KATA PENGANTAR

Hemosiderosis jantung berupa iron overload cardiomyopathy (10C) pada pa
sien thalasemia mayor memiliki angka mortalitas yang masih tinggi yaitu lebih da
ri 70%. Feritin serum telah digunakan selama beberapa dekade terakhir untuk me
mprediksi kelebihan besi karena praktis, murah, dan berhubungan dengan kenaika
n prevalensi gangguan jantung.

Monitoring fungsi jantung dengan ekokardiografi dapat mendeteksi terjadin
ya IOC pada thalasemia mayor. Pemeriksaan ekokardiografi secara rutin berdasar
kan peningkatan kadar feritin serum hingga level tertentu sangat penting untuk m
engevaluasi penurunan fungsi jantung sedini mungkin sehingga mortalitas karena
IOC dapat diturunkan. Hingga kini hubungan feritin serum dan fungsi jantung bel
um pernah diteliti di Rumah Sakit Umum Daerah (RSUD) Dr.Soetomo Surabaya.

Karya ilmiah akhir ini disusun untuk memenuhi persyaratan dalam menyel
esaikan Program Pendidikan Dokter Spesialis I [lmu Kesehatan Anak di Fakultas
Kedokteran Universitas Airlangga/RSUD Dr. Soetomo Surabaya. Hasil penelitian
diharapkan dapat memberikan informasi tentang hubungan kadar feritin serum de
ngan fungsi jantung pada anak dengan thalasemia mayor. Peneliti sudah seoptimal
mungkin untuk membuat karya ilmiah ini, tetapi masih banyak kekurangan sehin
gga saran dan kritikan yang bersifat konstruktif akan penulis terima guna perbaika

n. Semoga dapat memberikan manfaat bagi kita semua.

Penulis
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Hubungan Kadar Feritin Serum Dengan Fungsi Jantung
Pada Anak Dengan Thalasemia Mayor
Di Rsud Dr. Soetomo

Evisina Hanafiati Frans, Mahrus A Rahman, Teddy Ontoseno, IDG Ugrasena

Divisi Kardiologi
Departemen/SMF Ilmu Kesehatan Anak
Fakultas Kedokteran Universitas Airlangga/RSUD Dr. Soetomo
Surabaya

ABSTRAK

Latar Belakang: Hemosiderosis jantung pada thalasemia mayor memiliki angka
mortalitas yang masih tinggi. Pemeriksaan kadar feritin serum rutin dilakukan unt
uk mengukur cadangan besi di dalam tubuh. Deteksi dini gangguan fungsi jantung
dengan pemeriksaan ekokardiografi secara rutin sangat penting untuk mencegah
komplikasi akibat hemosiderosis jantung.

Tujuan: Menganalisis hubungan antara kadar feritin serum dengan fungsi jantung
pada anak thalasemia mayor.

Metode: Studi potong lintang melibatkan anak thalasemia mayor berusia kurang
dari 18 tahun di klinik rawat jalan hematologi onkologi anak RSUD Dr. Soetomo.
Subyek penelitian telah mendapat lebih dari 10 kali transfusi dan memiliki kadar
eritin serum diatas 500 pg/L. Seluruh subyek diaambil melalui consecutive sampli
ng dan dilakukan pemeriksaan ekokardiografi untuk mengukur fungsi sistolik vent
rikel kanan, fungsi sistolik ventrikel kiri, dan fungsi diastolik. Faktor yang dianali
sis meliputi kadar feritin serum, indeks TAPSE, fraksi ejeksi, dan rasio E/A. Anali
sis statistik menggunakan chi square.

Hasil: Sebanyak 82 anak diambil sebagai sampel penelitian yang memenuhi kriter
ia inklusi dan eksklusi, 1 sampel di dropout karena menderita pneumonia. Kadar f
eritin serum anak thalasemia mayor tidak berhubungan dengan fungsi sistolik vent
rikel kanan (konstanta Cramer’s phi 0,14, p = 0,209), tidak berhubungan dengan f
ungsi sistolik ventrikel kiri (konstanta Cramer’s phi 0,187, p = 0,09), dan tidak ber
hubungan dengan fungsi diastolik ( konstanta Cramer’s phi 0,124, p =0,264).

Kesimpulan: Kadar feritin serum anak thalasemia mayor tidak berhubungan den
gan fungsi jantung
Kata kunci: thalasemia mayor, feritin serum, fungsi sistolik, fungsi diastolik
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Correlation between Serum Ferritin Serum and Heart Function
In Children With Major Thalassemia At Rsud Dr. Soetomo

Evisina Hanafiati Frans, Mahrus A Rahman, Teddy Ontoseno, IDG Ugrasena

Cardiology Division
Department of Child Health
Faculty of Medicine Universitas Airlangga / RSUD Dr. Soetomo Surabaya

ABSTRACT

Background: Cardiac hemosiderosis in major thalassemia has a high mortality rat
e. Serum ferritin levels are routinely performed to measure body iron deposit Earl
y detection of cardiac dysfunction by routine echocardiography is very important t
o prevent complications due to hemosiderosis.

Objective: To analyze correlation between serum ferritin levels and heart function
in thalassemia major children.

Methods: A cross-sectional study involving children of thalassemia major less tha
n 18 years in the pediatric hematology oncology outpatient clinic at Dr. Soetomo
Hospital. The subjects were children diagnosed with thalassemia major who had r
eceived more than 10 transfusions and had ferritin levels above 500 pg / L. All su
bjects were taken through consecutive sampling and performed echocardiography
to measure right ventricular systolic function, left ventricular systolic function, an
d diastolic function. The factors analyzed included serum ferritin levels, TAPSE i
ndex, ejection fraction, and E / A ratio. Statistical analysis using chi square.

Results: A total of 82 children were taken as the study sample that met the inclusi
on and exclusion criteria, 1 sample was dropped out due to pneumonia. Serum ferr
itin was not correlated to right ventricular systolic function (Cramer's phi constant
0.14, p = 0.209). Serum ferritin was not correlated with left heart systolic function
(Cramer's phi constant 0.187, p = 0.09). Serum ferritin was not related to diastolic
function (Cramer's phi constant 0.124, p = 0.264).

Conclusion: Serum ferritin level in major thalassemia was not correlated with car
diac function

Keywords: major thalassemia, serum ferritin, systolic function, diastolic function
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RINGKASAN

Hemosiderosis jantung berupa iron overload cardiomyopathy (I10C) pada pa
sien thalasemia mayor memiliki angka mortalitas yang masih tinggi yaitu lebih da
11 70%. Feritin serum memiliki korelasi kuat dengan besi di hepar, sehingga rutin
diperiksa pada anak thalasemia mayor. Kadar feritin serum diatas 1800 pg/L berh
ubungan dengan kadar besi jantung, dan kadar feritin serum diatas 2500 pg/L ber
hubungan dengan kenaikan prevalensi gangguan jantung.

Pemeriksaan ekokardiografi secara rutin berdasarkan peningkatan kadar feri
tin serum hingga level tertentu sangat penting untuk mengevaluasi penurunan fun
gsi jantung sedini mungkin sehingga mortalitas karena IOC dapat diturunkan. Hin
gga kini hubungan feritin serum dan fungsi jantung belum pernah diteliti di Ruma
h Sakit Umum Daerah (RSUD) Dr.Soetomo Surabaya.

Pengumpulan data penelitian dilakukan selama 3 bulan dari bulan Juli hingg
a Agustus 2018. Pengambilan sampel dilakukan secara consecutive sampling. Seb
anyak 82 anak thalasemia mayor yang telah mendapatkan lebih dri 10 kali transfu
si dan meiliki kadar feritin serum diatas 500 pg/Ldiambil sebagai sampel penlitian
, 1 sampel di dropout karena menderita pneumonia.

Kadar feritin serum berada dalam rentang 650 pg/L dan 14.244 pg/L. Nilai
median TAPSE 2,19 cm (1, 2- 4, 34). Nilai median rasio E/A 1, 89 (0, 52-2, 75),
dan rerata ejeksi fraksi 71, 48%.

Kadar feritin serum anak thalasemia mayor tidak berhubungan dengan fun
gsi sistolik ventrikel kanan (konstanta Cramer’s phi 0,14, p = 0,209), tidak berhub

ungan dengan fungsi sistolik ventrikel kiri (konstanta Cramer’s phi 0,187, p = 0,0
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9), dan tidak berhubungan dengan fungsi diastolik ( konstanta Cramer’s phi 0,124,
p=0,264).

Hasil penelitian ini diharapkan dapat menjadi bahan pertimbangan dalam t
atalaksana thalasemia mayor, berupa deteksi dini dan kontrol terhadap terapi kelas
1 besi yang diberikan. Penelitian ini juga merekomendasikan pengukuran paramet
er fungsi jantung dengan ekokardiografi konvensional dan tissue doppler echacar
diography pada saat awal diagnosis dan berkala setelahnya. Penelitian lanjutan de
ngan modalitas standar yaitu MRI T2* untuk meneliti hemosiderosis jantung pada
anak thalasemia mayor perlu dilakukan, mengingat kadar feritin serum yang tidak

berhubungan dengan fungsi jantung.
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SUMMARY

Cardiac hemosiderosis or iron overload cardiomyopathy (IOC) in major th
alassemia patients has a high mortality rate. Serum ferritin has a strong correlation
with iron in the liver, and examined routinly in major thalassemia patient. Serum
ferritin levels above 1800 pg / L are associated with cardiac iron levels, and serum
ferritin levels above 2500 pg / L are associated with an increase in the prevalence
of heart problems.

Routine echocardiography based on an increase in serum ferritin levels to
a certain level is very important to evaluate the decline in heart function as early a
s possible so that the mortality due to IOC can be reduced. Until now, the relation
ship between serum ferritin and heart function has never been studied at the Regio
nal General Hospital (RSUD) Dr. Soetomo Surabaya.

This research was carried out for 3 months from July to August 2018. Sam
pling was done by consecutive sampling. As many as 82 children that already rece
ived more than 10 blood transfusion and had serum ferritin level above 500 pg/L
were taken as study sampke, however 1 sample was dropped out due to pneumoni
a.

Serum ferritin level was between 650 pg/L dan 14.244 pg/L. Median TAP
SE 2,19 cm (1, 2- 4, 34). Median E/A ratio 1, 89 (0, 52-2, 75), and mean ejection f
raction 71, 48%.

Serum ferritin level in thalassemia major children was not associated with
right ventricular systolic function (Cramer's phi constant 0.14, p = 0.209), not relat

ed to left ventricular systolic function (Cramer's phi constant 0.187, p = 0.09), and
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unrelated with diastolic function (Cramer's phi constant 0.124, p = 0.264).

This result of this study could be considered in the management of major t
halassemia, such as early detection and control of chelating therapy. This study als
o recommend measurement of cardiac function parameters using conventional ech
ocardiography and tissue doppler echacardiography performed at the time of initia
1 diagnosis and carried out periodically afterwards. Further research using standart

MRI T2 * to examine cardiac hemosiderosis in major thalassemia children is nee
ded, considering that serum ferritin level was not reliable in correlation with heart

function
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DAFTAR SINGKATAN
2C : Two Chambers
4C : Four Chambers
BB : Berat Badan
BBI : Berat Badan Ideal
BSA : Body Surface Area
CDC : Center for Disease Control and Prevention
CT : Computed Tomography
DBA : Diamond — Blackfan Anemia
DL : Darah Lengkap
DFO : Deferoxamine
DFP : Deferiprone
DFX : Deferasirox
DT : Deceleration Time Of Mitral E Wave
E/A ratio : Ratio Between E And A Mitral Waves
EDV : End Diastolic Volume
End-SS : End-Systolic Wall Stress
ESV : End Systolic Volume
10C : Iron Overload Cardiomyopathy
G- CSF . Granulocyte Colony Stimulating Factor
GF15 : Growth Differentiation Factor 15
Hb : Hemoglobin
Hb : Hemoglobin Fetal
HLA : Human Leukocyte Antigen
HsCRP : high-sensitivity C Reactive Protein
HSCT : Hemoglobin Stem Cell Therapy
IVRT : Isovolumetric Relaxation Time
KD : Kilo Dalton
LA : Left Atrium
LLA : Lingkar Lengan Atas
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LIC : Liver Iron Concentration

LV : Left Ventricle

LVEDD : Left Ventricular End Diastolic Dimension
LVESD : Left Ventricular End Systolic Dimension
LVEF : Left Ventricular Ejection Fraction
MCHC : Mean Corpuscular Hemoglobin

MCV : Mean Corpuscular Volume

Mitral E : Peak Early Diastolic Filling Velocities
Mitral A : Peak Late Diastolic Filling Velocities
MMAS : Morisky Medical Adherence Therapy
MV-A/E : Mitral valve atrial peak per peak early velocitities ratio
NTBI : Non Transfering Bound Iron

PCWP . Pulmonary Capillary Wedge Pressure
PRC : Packed Red Cell

ROS . Reactive Oxygen Species

RSCM : Rumah Sakit Cipto Mangunkusuumo
RSUD : Rumah Sakit Umum Daerah

SCD : Sickle Cell Disease

STfR : Soluble Transferrin Reactive Protein
TAPSE : Tricuspid Annular Plane Systolic Excursion
TB : Tinggi Badan

Tf : Transferrin

TfR : Transferrin Receptor

TIF : Thalasemia International Federation

TIF : Thallasemia International Federation
TXA> : Tromboxan Alpha 2
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