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Abstract 
 

Background: Beta-thalassemia major is a hereditary blood disorder characterized by severe anemia requiring 
lifelong regular blood transfusions. Repeated transfusions may lead to iron overload, which can cause oxidative 
stress, hepatocellular injury, and chronic inflammation. Serum glutamic-pyruvic transaminase (SGPT) and serum 
glutamic-oxaloacetic transaminase (SGOT) are commonly used to assess hepatocellular injury, whereas high-
sensitivity C-reactive protein (hs-CRP) can detect low-grade systemic inflammation. 
Purpose: To determine the correlation between SGPT and SGOT levels and hs-CRP levels in pediatric patients 
with beta-thalassemia major. 
Method: This analytical observational study used a cross-sectional design and secondary data from medical 
records of pediatric patients with beta-thalassemia major treated at Pringsewu Regional General Hospital. Data 
were collected in February 2025 from records of patients treated between September and November 2024. A 
purposive sampling technique was used based on predetermined inclusion and exclusion criteria, resulting in 43 
eligible patients. Data were analyzed using the Spearman correlation test with a significance level of p < 0.05. 
Results: The mean SGPT, SGOT, and hs-CRP levels were 58.86 ± 30.749 U/L, 55.67 ± 23.551 U/L, and 1.1216 
± 1.19167 mg/L, respectively. A significant positive correlation was found between SGPT and hs-CRP levels (p = 
0.025; r = 0.341), indicating a weak positive correlation. A significant positive correlation was also found between 
SGOT and hs-CRP levels (p = 0.005; r = 0.421), indicating a moderate positive correlation. 
Conclusion: SGPT and SGOT levels were significantly and positively correlated with hs-CRP levels in pediatric 
patients with beta-thalassemia major. These findings suggest that hepatocellular injury and systemic inflammation 
may occur concurrently in patients with transfusion-dependent beta-thalassemia. 
 
Keywords: Beta-Thalassemia Major; High-Sensitivity C-Reactive Protein; SGOT; SGPT; Systemic 
Inflammation. 
 
INTRODUCTION 

Thalassemia is a hereditary blood disorder 
inherited in an autosomal recessive manner due to 
impaired globin chain synthesis, resulting in 
inadequate hemoglobin production (Syafira et al., 
2024). This condition causes ineffective 
erythropoiesis, chronic hemolysis, and anemia of 

varying severity. Based on the affected globin chain, 
thalassemia is classified into alpha, beta, delta, 
gamma, delta-beta, and gamma-delta-beta 
thalassemia (Purbasari & Lail, 2024). Clinically, the 
disease is classified as thalassemia minor, 
intermedia, and major, with beta-thalassemia major 



THE JOURNAL OF Mother and Child Health Concerns, Volume 5, No. 5 August 2026, 700-706 
 

Correlations of alanine and aspartate aminotransferase levels with high-sensitivity C-reactive protein in pediatric patients 
with beta-thalassemia major 

 

 
Wahyu Rahma Sari*1, Mulat Muliasih2, Dita Fitriani1, Muhammad Nur3 
 
1Universitas Malahayati 
2Departemen Patologi Klinik Rumah Sakit Urip Sumoharjo 
3Departemen Patologi Klinik Rumah Sakit Umum Daerah Pringsewu 
Corresponding author: *Email: noey.patklin1971@gmail.com 
 
DOI: https://doi.org/10.56922/mchc.v5i5.3916 

701 
 

being the most severe form because patients require 
lifelong regular blood transfusions to maintain 
adequate hemoglobin levels (Ayukarningsih et al., 
2022). 

Thalassemia remains a public health concern in 
many countries, particularly in the Mediterranean 
region, the Middle East, South Asia, and Southeast 
Asia. The World Health Organization reports that 
thalassemia is among the genetic disorders with a 
high global prevalence (Suhana & Nurvinanda, 2023). 
In Indonesia, the number of patients with beta-
thalassemia major continues to increase each year 
and is estimated to be higher than the number of 
diagnosed cases (Robila et al., 2024). Lampung 
Province is one of the regions in Sumatra with a 
relatively high number of thalassemia patients, 
requiring greater attention to early detection and 
prevention of disease complications (Xian et al., 
2022). 

The primary management of beta-thalassemia 
major is regular blood transfusion. Although 
transfusion therapy is essential for correcting anemia 
and maintaining patients' quality of life, long-term 
transfusion therapy carries a risk of iron overload. Iron 
accumulation occurs because the body lacks an 
effective physiological mechanism for eliminating 
excess iron. This condition increases the production 
of free radicals through the Fenton reaction, leading 
to oxidative stress, lipid peroxidation, protein damage, 
and cellular DNA damage (Coates, 2019). The liver is 
the primary organ responsible for iron storage and is 
therefore one of the organs most vulnerable to 
chronic iron deposition and subsequent injury 
(Humaida et al., 2022). 

Hepatocellular injury causes intracellular 
enzymes, particularly alanine aminotransferase 
(ALT), also known as serum glutamic-pyruvic 
transaminase (SGPT), and aspartate 
aminotransferase (AST), also known as serum 
glutamic-oxaloacetic transaminase (SGOT), to be 
released into the circulation, resulting in elevated 
serum levels (Suryoadji & Alfian, 2021). 

SGPT has greater specificity for hepatic tissue 
because it is predominantly located in the cytoplasm 
of hepatocytes, whereas SGOT is also found in the 
heart, skeletal muscle, and other tissues in addition to 
the liver (Sunaidi, 2023). Therefore, elevations in 

these two enzymes are commonly used as laboratory 
indicators of hepatocellular injury in patients with 
thalassemia who undergo repeated blood 
transfusions (Hussain et al., 2023). 

In addition to causing tissue injury, iron overload 
contributes to the activation of chronic inflammatory 
responses. Oxidative stress stimulates macrophage 
activation and the release of pro-inflammatory 
cytokines, particularly interleukin-6 (IL-6) and tumor 
necrosis factor-alpha (TNF-α). These cytokines 
subsequently stimulate hepatocytes to increase the 
synthesis of C-reactive protein (CRP), an acute-
phase protein (Agustina et al., 2020). High-sensitivity 
C-reactive protein (hs-CRP) testing has greater 
analytical sensitivity than conventional CRP testing, 
enabling the detection of low-grade inflammation that 
may occur in patients with beta-thalassemia major 
before more severe clinical manifestations develop 
(Banait et al., 2022). 

Several studies have shown that patients with 
beta-thalassemia major tend to have elevated 
biomarkers of hepatic injury and inflammation. A 
previous study reported that hs-CRP levels were 
significantly elevated in patients with beta-
thalassemia major, reflecting the presence of chronic 
inflammation (Ghareghani et al., 2023). Another study 
demonstrated that patients undergoing repeated 
blood transfusions experienced elevated SGPT and 
SGOT levels due to iron accumulation in hepatic 
tissue (Goyal & Choudhary, 2023). Meanwhile, other 
researchers have reported that increased 
transaminase levels are associated with elevated hs-
CRP levels in various clinical conditions involving 
inflammatory processes (Kuroda et al., 2021). 
However, studies specifically evaluating the 
relationship between SGPT, SGOT, and hs-CRP 
levels in children with beta-thalassemia major remain 
limited, particularly in Indonesia. 
 
RESEARCH METHOD 

This study used an analytical observational 
design with a cross-sectional approach. The study 
was conducted at Pringsewu Regional General 
Hospital in February 2025 using secondary data 
obtained from medical records. The laboratory and 
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clinical data analyzed in this study were obtained from 
patient records during September–November 2024. 

The study population consisted of 53 pediatric 
patients diagnosed with beta-thalassemia major and 
registered at Pringsewu Regional General Hospital 
during the study period. Patients were selected using 
purposive sampling based on predetermined 
inclusion and exclusion criteria. A total of 43 patients 
met the eligibility criteria and were included in the 
analysis. 

The inclusion criteria were pediatric patients 
diagnosed with beta-thalassemia major who 
underwent regular blood transfusion therapy and had 
complete laboratory data for SGPT, SGOT, and hs-
CRP. Patients with documented severe infection, 
trauma, autoimmune disease, other chronic diseases 
that could affect inflammatory markers, or 
immunosuppressive therapy were excluded. 

The primary variables were serum SGPT, SGOT, 
and hs-CRP levels. Demographic and clinical 
characteristics included age, sex, annual transfusion 

frequency, degree of splenomegaly, and serum 
ferritin level. All data were obtained from medical 
records using a structured data collection form. 

SGPT and SGOT levels were recorded in U/L, 
while hs-CRP levels were recorded in mg/L according 
to the laboratory results documented in the medical 
records. Categorization of laboratory values followed 
the reference ranges and clinical criteria used by the 
hospital laboratory. 

Univariate analysis was performed to describe the 
demographic and clinical characteristics of the 
participants and the distribution of SGPT, SGOT, and 
hs-CRP levels. Normality testing indicated that the 
data were not normally distributed; therefore, the 
Spearman rank correlation test was used to assess 
the relationship between SGPT and hs-CRP and 
between SGOT and hs-CRP. 

Statistical analysis was performed using IBM 
SPSS Statistics version 26.0. Statistical significance 
was determined at p < 0.05. 

 
RESEARCH RESULTS 

Table 1. Characteristics of Respondents (N=43) 
 

Variable Results 

Age (Mean±SD) (Years) (Range) (8.79 ± 3.83) (0-16) 
Toddlers (0–5) 8/18.6 
Children (6–11) 24/55.8 
Early adolescents (12–16) 11/25.6 
  
Gender (n/%)  
Male 27/62.8 
Female 16/37.2 
  
Transfusion Frequency/Year (n/%)  
<20 times 14/32.6 
20–29 times 20/46.5 
≥30 times 9/20.9 
  
Degree of Splenomegaly (n/%)  
0 6/14.0 
I 11/25.6 
II 7/16.3 
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III 6/14.0 
IV 7/16.3 
V 4/9.3 
VI 2/4.7 
  
Ferritin level (ng/mL)  
<1,000 1/2.3 
1,000–2,500 3/7.0 
>2,500 39/90.7 
  
SGPT (n/%)  
Low  2/4.7 
Normal 10/23.3 
High  31/72.1 
  
SGOT (n/%)  
Low  0/0 
Normal 8/18.6 
High  35/81.4 
  
hs-CRP (n/%)  
Low  35/81.4 
Normal 4/9.3 
High  4/9.3 

 
Table 1. show majority of patients were children aged 6–11 years (55.8%) and male (62.8%). Most patients 

received blood transfusions 20–29 times per year (46.5%). Regarding splenomegaly, grade I was the most 
common (25.6%). Most patients had ferritin levels >2,500 ng/mL (90.7%), indicating a high prevalence of iron 
overload among the study population. Most patients had elevated SGPT levels (72.09%) and SGOT levels 
(81.40%). In contrast, most patients had normal hs-CRP levels (81.4%), while 9.3% had normal levels and 9.3% 
had high levels. 

Table 2. Distribution of SGPT, SGOT, and hs-CRP Levels 
 

Variabel Minimum Maximum Mean Std. Deviation 
SGPT (U/L) 8 141 58.86 30.749 
SGOT (U/L) 16 122 55.67 23.551 
hs-CRP (mg/L) 0,50 5 1.1216 1.19167 

 
Table 2. The mean SGPT level was 58.86 ± 30.749 U/L, with values ranging from 8 to 141 U/L. The mean 

SGOT level was 55.67 ± 23.551 U/L, with values ranging from 16 to 122 U/L. Meanwhile, the mean hs-CRP level 
was 1.1216 ± 1.19167 mg/L, with values ranging from 0.50 to 5 mg/L. 
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Table 3. Correlation Between SGPT and SGOT Levels and hs-CRP 
 

Variabel p-value r 
SGPT dan hs-CRP 0.025 0.341 
SGOT dan hs-CRP 0.005 0.421 

 
There was a significant positive correlation 

between SGPT and hs-CRP levels (p = 0.025; r = 
0.341), indicating a weak positive correlation. 
Similarly, SGOT levels were significantly and 
positively correlated with hs-CRP levels (p = 0.005; r 
= 0.421), indicating a moderate positive correlation. 
These findings suggest that higher SGPT and SGOT 
levels were associated with higher hs-CRP levels in 
pediatric patients with beta-thalassemia major. 
 
DISCUSSION 

This study showed that most patients with beta-
thalassemia major were aged 6–11 years (55.8%) 
and were male (62.8%). The predominance of this 
age group is consistent with the natural course of 
beta-thalassemia major, in which clinical 
manifestations generally appear early in life due to 
impaired β-globin chain synthesis, resulting in severe 
anemia that requires regular blood transfusions. With 
advances in transfusion therapy and iron chelation, 
patient survival has improved, allowing many patients 
to survive into childhood and adolescence (Sadiq et 
al., 2024). The difference in sex proportions observed 
in this study may reflect the characteristics of the 
study population, considering that beta-thalassemia 
major is an autosomal recessive genetic disorder with 
no sex predilection (Moftah et al., 2020; Jabbar et al., 
2023). 

Most patients underwent blood transfusions 20–
29 times per year (46.5%), had grade I splenomegaly 
(25.6%), and had ferritin levels >2,500 ng/mL 
(90.7%). These findings indicate that most patients 
had experienced iron overload due to repeated blood 
transfusions. Chronic iron accumulation increases the 
formation of reactive oxygen species (ROS), leading 
to oxidative stress, hepatocellular injury, and 
inflammatory responses that contribute to increased 
liver injury and inflammatory biomarkers in patients 
with beta-thalassemia major (Farmakis et al., 2021). 

The analysis showed a significant association 
between SGPT and hs-CRP levels (p = 0.025; r = 
0.341). The correlation coefficient indicated a weak 
positive correlation, suggesting that higher SGPT 
levels tended to be associated with higher hs-CRP 
levels. This association can be explained by the iron 
overload mechanism, in which iron deposition in the 
liver causes hepatocellular injury and the release of 
SGPT into the circulation. At the same time, oxidative 
stress activates pro-inflammatory cytokines, such as 
interleukin-6 (IL-6) and tumor necrosis factor-alpha 
(TNF-α), which stimulate the hepatic synthesis of C-
reactive protein (CRP), thereby increasing hs-CRP 
levels (Coates, 2019). 

These findings are consistent with previous 
research reporting an association between elevated 
transaminase levels and increased hs-CRP levels in 
patients with beta-thalassemia major (Moftah et al., 
2020). Similar findings have shown that patients with 
high ferritin levels tend to have higher SGPT levels 
and inflammatory biomarkers. These studies further 
support the role of iron overload as a major 
mechanism linking hepatocellular injury and chronic 
inflammation in beta-thalassemia major (Jabbar et al., 
2023). 

However, the correlation strength in this study was 
weak, indicating that hs-CRP levels are not influenced 
solely by SGPT levels but may also be affected by 
other factors, including the degree of iron overload, 
frequency of blood transfusions, adherence to iron 
chelation therapy, and other inflammatory conditions 
that were not evaluated in this study. Therefore, 
SGPT assessment together with hs-CRP may be 
considered as part of early monitoring for 
complications associated with iron overload in 
patients with beta-thalassemia major (El-Beshlawy et 
al., 2024). 
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CONCLUSION 
There were significant positive correlations 

between SGPT and hs-CRP levels (p = 0.025; r = 
0.341) and between SGOT and hs-CRP levels (p = 
0.005; r = 0.421) in pediatric patients with beta-
thalassemia major at Pringsewu Regional General 
Hospital. The correlation between SGPT and hs-CRP 
was weak, whereas the correlation between SGOT 
and hs-CRP was moderate. These findings indicate 
that hepatocellular injury and systemic inflammation 
may occur concurrently in pediatric patients with beta-
thalassemia major. 
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