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Abstract. Thalassemia major patients receive regular blood transfusions every
2–5 weeks, to maintain pretransfusion hemoglobin levels above 9–10.5 g/dl. In
patients with thalassemiamajor, continuous blood transfusion can cause iron over-
load by increased serum ferritin levels. Accumulated iron is toxic to many tissues
causing dysfunction and failure of major organs, including the heart, kidneys,
liver and endocrine glands (pituitary, thyroid, parathyroid, and pancreas). This
study aims to determine the relationship between ferritin levels with creatinine,
SGOT and SGPT in patientswith thalassemiamajor. This research is observational
with data collection using a cross-sectional method. The study population was 65
medical records of thalassemia major patients at Hermina Jatinegara Hospital,
Indonesia, in 2019. The analytical method used is the Kruskal Wallis test and the
Spearman correlation test. The results obtained were that the average levels of
ferritin, creatinine, AST and ALT were 2952.23 ng/mL, 0.52 mg/dL, 32.37 /L and
32.33/L. The results of the Kruskal-Wallis test showed that the levels of ferritin
and creatinine had a significant difference based on age (p 0.041 and p 0.049).
The Spearman correlation test results showed a positive correlation between serum
ferritin and SGPT (p 0.02) with a coefficient correlation of 0.289. There is no cor-
relation between serum ferritin, SGOT and Creatinine (p 0.17 & p 0.73). Based
on these results, serum ferritin levels have a weak correlation with SGPT levels
and do not correlate with other parameters.
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1 Introduction

Thalassemia is a disease that poses a global threat. Based on World Bank data, 7% of
the world’s population is a thalassemia trait carrier. About 300,000–500,000 newborns
with severe hemoglobin disorders and 50,000 - 100,000 children die from thalassemia
every year. As many as 80% of this amount comes from developing countries. Indonesia
is one of the world’s thalassemia belts, a country with a high frequency of thalassemia
genes (carrier numbers) [1].
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Patients with thalassemia major must have regular blood transfusions every 2–
5 weeks, to maintain pretransfusion hemoglobin levels above 9–10.5 g/dl [2, 3]. In
patients with thalassemia major, continuous blood transfusion can cause iron overload,
characterized by increased serum ferritin levels. Accumulated iron is toxic to many
tissues causing dysfunction and failure of major organs, including the heart, kidneys,
liver and endocrine glands (pituitary, thyroid, parathyroid, and pancreas) [3–5]. High
iron levels also correlate with malondialdehyde levels in the body, which is a marker
of oxidative stress, increasing the risk of damage to tissues in the body, including the
kidneys and liver [5]. Data from the Jakarta Thalassemia Center showed the results of
serological tests from 716 patients, 2% of patients infected with hepatitis B infection,
15% of patients infected with hepatitis C infection, and 5 patients infected with HIV
infection [1]. Excess iron causes mitochondrial swelling and rupture of hepatocyte mito-
chondrial membranes, which results in liver cell death [6]. Excess iron in the liver often
results in complications of diseases ranging from fibrosis cirrhosis to liver cancer [7].
SGOT and SGPT are enzymes found in the liver and used as liver function parameters.
SGOT is not only found in the liver; SGOT is also found in the heart, liver, skeletal
muscles, kidneys, brain, spleen, pancreas, and lungs.

In contrast to SGOT, SGPT is highest in the liver compared to other tissues. So
that SGPT levels also need to be known to measure the function of the liver. SGOT
and SGPT levels are also useful for diagnosing liver disease and hepatotoxic effects
[8]. Abnormalities in the kidneys can be detected by checking the creatinine level in the
blood [9].Basedon this, researchers are interested in conducting researchon “Correlation
of serum ferritin levels with SGOT, SGPT and creatinine levels in thalassemia major
patients”.

2 Research Method

2.1 Research Design

This study uses an observational research design with a cross-sectional approach.

Population
The research population is all thalassemia patients at Hermina Jatinegara Hospital 2019.

Sample
The sampling technique used the purposive sampling technique. The sample in this study
were all populations that met the criteria in the study.

1. Inclusion criteria

• Thalassemia patient medical record at Hermina Jatinegara Hospital.

2. Exclusion Criteria

• The patient’s medical record does not contain Ferritin, Creatinine, SGOT and
SGPT data.
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Variable

1. Dependent variable: SGOT and SGPT levels
2. Independent variable: Ferritin Level

2.2 Research Procedure

1. Data retrieval

Data were collected by looking at the patient’s medical records. Samples that meet
the requirements (inclusion and exclusion criteria) are recorded in the research form.
The data needed include patient identification, disease history, physical examination
data, laboratory examination data, diagnosis, therapy received by the patient, Ferritin
levels, creatinine, SGOT and SGPT.

2. Processing and data analysis

Patient data that has been taken from medical records, nurse records and patient
follow-up are then collected in data collection sheets. The data that has been collected
above is then analyzed using the Kruskal Wallis test and the Spearman correlation test.

3 Results and Discussion

This research was conducted at Hermina Jatinegara Hospital, DKI Jakarta Province,
Indonesia. The hospital was chosen because it has a special service unit for thalassemia.
Data were taken based on the patient’s medical records, including gender, age, serum
ferritin levels, creatinine, SGPT and SGOT (Table 1).

The total medical records obtained in this study were 65 patients consisting of 29
men (44.6%) and 36 women (55.4%). Belhoul et al. (2013) reported that women had a
statistically significant lower serum ferritin(P < 005) compared to men. In addition, it
is also mentioned that men have a significantly higher risk of heart disease than women
[10, 11]. However, women have more anxiety and depression [12] (Table 2).

In the patient data table by age, there are more patients with children age than other
age groups with 31 people (47.7%). Thalassemia is a hereditary disease, so it is possible
to appear from an early age [13].

Table 3 shows the patients’ mean serum ferritin, SGOT and SGPT levels. The
patient’s mean serum ferritin level was 2952.23 ng/mL. Guidelines recommend that

Table 1. Patient Data by Gender

No Gender Amount Percent

1 Man 29 44.6%

2 Woman 36 55.4%

Total 65 100%
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Table 2. Patient Data by Age

No Age Amount Percent

1 Toddler (0–4 years) 7 10.8%

2 Children (5–11 years) 31 47.7%

3 Teenagers (12–25 years) 20 30.8%

4 Adult (26–45 years) 7 10.8%

Total 65 100%

Table 3. Average Ferritin, SGOT and SGPT levels

No Parameter Average Rate Normal Level

1 Ferritin 2952.23 ng/mL 1000–2500 ng/mL

2 SGOT 32.37/L 4–35/L

3 SGPT 32.33/L 5–35/L

4 Creatinine 0.52 mg/dL 0.5–1.2 mg/dL

Table 4. Data on Ferritin, SGOT and SGPT Levels by Gender

No Parameter Average Levels by Gender (min -
max)

Normal Level Sig. (p)

Man Woman

1 Ferritin 3209.8 ng/mL 2731.45 ng/mL 1000–2500 ng/mL 0.932

2 SGOT 26.25/L 38.16/L 5–35/L 0.310

3 SGPT 25.52/L 37.62/L 5–35/L 0.288

5 Creatinine 0.52 mg/dL 0.52 mg/dL 0.5–1.2 mg/dL 0.964

iron chelation should be initiated after the patient has received more than 10 units of
blood or after achieving a serum ferritin level of >1,000 ng/mL. Patients undergoing
iron chelation should receive periodic monitoring of serum ferritin [14–16]. Historically,
a ferritin value of 1,000 ng/l equivalents to a LIC value of about 7 mg/g was used as a
trigger to initiate chelation with desferrioxamine (DFO). However, DFO has a risk of
side effects of over chelation when serum ferritin values are below 1000 ng/l [16]. Serum
ferritin greater than 2000 ng/ml or LIC greater than 15 mg/g dry weight was associated
with an increased risk of complications and death in the initial observational study. Fer-
ritin should be measured at least every 3 months [17]. Further research is needed on the
factors that influence the inadequate treatment. The average SGOT and SGPT values
of patients are normal; this explains that the patient’s liver is still functioning well on
average. Creatinine values also show normal levels in the average patient (Table 4).
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Table 5. Data on Ferritin, SGOT and SGPT Levels by Age

No Parameter Average Levels by Age Normal Level Sig.

Toddler
(0–4 years)

Children
(5–11 years)

Teenagers
(12–25 years)

Adult
(26–45 years)

1 Ferritin 2113.37 ng/mL 2314.75 ng/mL 3894.73 ng/mL 4204.57 ng/mL 1000–2500 ng/mL 0.041

2 SGOT 35.53/L 27.94/L 27.37/L 60.91/L 5–35/L 0.062

3 SGPT 41.06/L 26.92/L 26.62/L 59.78/L 5–35/L 0.407

5 Creatinine 0.50 mg/dL 0.50 mg/dL 0.56 mg/dL 0.54 mg/dL 0.5–1.2 mg/dL 0.049

Serum ferritin levels of male and female thalassemia major patients did not have
a significant difference (Sig. 0.932). This result is different from the study conducted
by Jung et al. (2017), which examined serum ferritin levels in healthy adolescents;
from this study, it was found that the average hemoglobin and serum ferritin levels were
significantly higher in boys than in girls (P< .001): hemoglobin [18]. In addition, Li et al.
(2014) also reported significantly higher mean serum ferritin levels in men compared to
women (121.9 vs 51.0 ng/ml, P< 0.001), however, these data were obtained in patients
with metabolic syndrome. Patients with metabolic syndrome have differences in the
increase in waist circumference, blood pressure, fasting glucose, triglycerides between
men and women, whereas in thalassemia patients, there is no difference in these factors.
The results also showed no significant difference in the SGOT, SGPT and Creatinine
values of thalassemia patients based on gender (p < 0.05) [19].

Based on Table 5, it is known that serum ferritin levels have a significant difference
based on age (Sig. 0.041). The higher the age, the serum ferritin level will increase. The
World Health Organization (2011) explains that serum ferritin concentrations are high at
birth, increase during the first two months of life, and then fall during infancy. At the age
of about one year, concentration begins to rise again and increases until adulthood [20].
Mussalam et al. (2014), in their research, reported that the higher the age, the morbidity
of thalassemia patients would increase due to high levels of iron in the blood [21].

Creatinine values also significantly differed based on age (p 0.049). Age can affect
the value of serum creatinine and glomerular filtration rate (GFR). Serum creatinine
concentrations continue to increasewith age; inwomen from40 years of age and 60 years
for men, at the age interval of 20 to 94 years [22]. The rate of GFR is also known
to decrease with age. This indicates a decrease in kidney function with age [23–26]
Differences in SGOT and SGPT levels in thalassemia patients based on age in Table
5 did not show significant results (Sig. 0.062 & 0.407). However, the greatest SGOT
and SGPT values were found in adults compared to others. This is because the liver
function can decline with age [21]. Schmucker (2005) reported that changes in liver
volume with age could explain these age-related changes in liver function, shifts in
the expression of various proteins, a lower inflammatory response to oxidative stress,
decreased hepatobiliary function and increased fibrosis [27]. In addition, McPherson
et al. (2016) reported a natural age-related decline in serum SGPT (while SGOT levels
remained stable) [28] (Table 7).

Table 6 shows the relationship between serum ferritin levels and creatinine, SGOT
and SGPT. Tests were carried out using the Spearman test to determine the significance
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Table 6. Relationship of serum ferritin levels to SGOT and SGPT (Spearman’s test)

No. Variable Ferritin

Sig. (2-tailed) Correlation Coefficient

1. SGOT 0.17 0.176

2. SGPT 0.02 0.289

4. Creatinine 0.739 -0.044

Table 7. Strength of the relationship between variables (Spearman test)

Coefficient Relationship strength

0.00 No connection

0.01–0.09 Relationships are meaningless

0.10–0.29 Weak relationship

0.3–0.49 Moderate relationship

0.5–0.69 Strong relationship

0.70–0.89 Very strong relationship

>0.90 Close to perfect relationship

and strength of the relationship between variables. The test results showed that serum
ferritin levels did not significantly correlate with creatinine levels (Sig. 0.73), so ferritin
levels did not affect kidney function. While the SGPT level has a significance value
of 0.02 and a positive correlation coefficient value of 2.89, serum ferritin levels have
a significant relationship with the strength of a weak relationship and are in the same
direction as serum SGPT levels (Table 6). These results follow the research of Parvin
F et al. (2016), which reported a significant positive correlation (r = 0.259; p = 0.006)
between serum ferritin and ALT [29].

Different results were reported by Patel SA et al. (2018) in terms of the relationship
between serum ferritin and SGOT; they conducted a study of 70 subjects with criteria
aged 2 to 14 years, had undergone> 5 blood transfusions and had received oral chelation
therapy for more than one year. The results SGOT and SGPT levels had a statistically
significant correlation with serum ferritin exceeding 2000 ng/ml (Pearson correlation
coefficient r = + 0.62) [30]. In addition, Al-Moshary M et al. (2020) reported that
138 subjects with an age range of 2–23 years had an average serum ferritin level of
3278.64 ng/ml, and an increase in serum ferritin levels was positively correlated with
SGOT and SGPT levels in the body [31]. The difference in the relationship between
ferritin and SGOT in our study may be due to using more diverse subjects in terms of
age. Iron overload and elevated liver enzymes are common findings in beta-thalassemia
major patients suggesting an increased risk of liver dysfunction. The impaired liver
function begins when the serum ferritin level is above 1000 ng/ml. Therefore, liver
function should be monitored carefully in patients with thalassemia major [30].
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4 Conclusion

Based on the results and discussion, it can be concluded that:

1. The patient’s mean serum ferritin level was high at 2952.23 ng/mL. There was a
significant difference in ferritin levels based on age (Sig. 0.02).

2. Serum ferritin levels, SGOT and SGPT did not have a significant difference based
on gender (Sig. > 0.05)

3. Serum ferritin levels had a significant difference based on age (Sig. 0.041)
4. Serum ferritin levels did not significantly correlate with SGOT levels (Sig. > 0.05).

In contrast, SGPT levels have a significant relationshipwith serum ferritin (Sig. 0.02)
with a positive correlation coefficient of 2.89 (strength of weak relationship).
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