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  ABSTRACT  
SGOT, SGPT, Chemotherapy, ALL  Acute leukemia is a hematopoietic progenitor cell disorder characterized 

by the presence of 20% or more blast cells. Liver toxicity occurs by 

infiltration of leukemic cells and by administration of chemotherapeutic 

agents which is described by an increase in SGOT and SGPT levels. To 

determine the effect before and after the induction and consolidation 

phase on increasing levels of SGOT and SGPT in children with a 

standard risk of ALL. Analytical analyses with prospective longitudinal 

study in ALL children aged £ 18 years at the RSUP. H. Adam Malik 

Medan from January 2019-April 2021. Assessment of liver toxicity by 

examination of SGOT and SGPT levels before and after chemotherapy. 

To assess the difference between two variables with the Wilcoxon test 

and the Friedman test followed by the Post-Hoc test with Wilcoxon. A 

total of 54 children were analyzed. The mean levels of SGOT and SGPT 

before and after chemotherapy had a significant correlation (p = 0.001) 

in the induction phase but they had no correlation in the consolidation 

phase (p=0,466 for SGOT, p=0,753 for SGPT). Measurements of SGOT 

levels had two difference (p=0,001) and SGPT levels had four difference 

(p=0,001; p=0,048) in induction phase but they had no difference in 

consolidation phase. There is a difference in the mean levels of SGOT 

and SGPT before and after the completion of chemotherapy in the 

induction phase, not in the consolidation phase. Measurements of SGOT 

and SGPT levels have differences during chemotherapy in the induction 

phase, not in the consolidation phase. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Acute leukemia is a hematopoietic progenitor cell disorder characterized by 20% or more blasts from bone 
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marrow biopsy results [1]. Leukemia is also still a problem in Indonesia and even in the world. Children 

diagnosed with acute leukemia in the world are 30-34% of all types of malignancies recorded with a 

survival rate of less than 5-10% in the world but this number has increased to 85% and can even survive 

today [2]. According to data from the American Cancer Society, the overall incidence of leukemia increased 

by about 0.5% per year from 2006 to 2010 [3]. The prevalence of cancer in the population of all ages in 

Indonesia in 2013 was 1.4% or an estimated 347,792 people. Based on data from the Indonesian Ministry of 

Health in 2010, the problem of cancer in children is also a big problem because it is the top ten causes of 

death in children [4]. The results of the 2013 Indonesian Basic Health Research reported that the prevalence 

of cancer in children aged 0-14 years was around 16,291 cases, and the most common types of cancer 

suffered by Indonesian children are Leukemia and Retinoblastoma [5]. 

 

One of the toxic effects of chemotherapy is liver damage associated with impaired liver function that can be 

measured by examination of Serum Glutamic Oxaloacetic Transaminase (SGOT), Serum Glutamic Pyruvic 

Transaminase (SGPT), Alkaline Phosphatase (ALP) and bilirubin [6]. That incidence is still not known 

precisely, because studies about liver damage due to drug side effects are still low. The study by [7] 

regarding drugs induce hepatotoxicity after induction chemotherapy in ALL patients reported that was a 

significant increase in liver marker levels after chemotherapy, which was performed on 20 children ALL 

and 20 controls. Another study by [8] regarding hepatotoxicity during maintenance therapy and prognosis 

of children with ALL, reported that 91% children have a mean alanine aminotransferase level exceeds 

normal values. 

 

The difference between the two phases apart from chemotherapeutic agents is also from the longer duration 

of chemotherapy in the induction phase, [10] while the effect of liver damage is also influenced by the side 

effects of chemotherapy [11]. The study by [12] regarding the incidence and predictors of hyperbilirubin 

conjugation due to chemotherapy in ALL reported that there was a significant relationship between the 

increase in the induction and consolidation phase of transaminase enzymes. Another study by [13] 

regarding the toxicity profile during chemotherapy also reported that there was a difference in the increase 

in SGOT and SGPT in children with ALL. 

 

Data of both studies reported evidence of impaired liver function in ALL with chemotherapy during both 

the induction and consolidation phases. The existence of this evidence is the basis for clinicians in 

preventing further damage. One of the preventive and first line therapy can be done is by giving liver 

protection. The data study also encourage researchers to conduct a comparative study of the impact of 

induction and consolidation chemotherapy on the increase in SGOT and SGPT in standard risk ALL, where 

the results are expected to be important support for routine assessment of liver function tests in acute 

leukemia children that receiving chemotherapy, so that preventive measures can be taken.  

 

2. Method 

This is a analytical analyses with prospective longitudinal study conducted at H. Adam Malik (HAM) 

Medan General Hospital, which will be held from February to April 2021. This study included 54 children 

with the inclusion criteria of pediatric patients who have been diagnosed with standard risk acute 

lymphoblastic leukemia and they had received induction and consolidation phase chemotherapy. Parents 

agreed to carry out the procedure and examination, and signed the informed consent form. Exclusion 

criteria were acute lymphoblastic leukemia patients with impaired liver function, poor nutrition and critical 

illness. 

 

Techniques of SGOT and SGPT examination in the study using the Atchitect 8000 tool with the aim of 
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detecting levels of liver function from blood samples. The principle of the SGOT test is to catalyze the 

transaminase of L-aspartate and alpha-ketoglutarate to form L-glumate and oxaloacetate. Oxaloacetate is 

reduced to malate by the enzymes Malate Dehydrogenase (MDH) and Nicotinamide Adenine Dinucleotide 

(NADH) which are then oxidized to NAD. The reaction was monitored by measuring the rate of decrease in 

absorbance at 340 nm due to the oxidation of NADH to NAD. The activated SGOT assay is based on the 

formulation recommended by the IFCC (International Federation of Clinical Chemistry). 

 

The principle of the SGPT test is to catalyze the transaminase of L-alanine and alpha-ketoglutarate to form 

L-glutamate and pyruvate. The pyruvate formed is reduced to lactate by the enzymes Lactate 

Dehydrogenase (LDH) and Nicotinamide Adenine Dinucleotide (NADH) which are then oxidized to NAD. 

The reaction was monitored by measuring the rate of decrease in absorbance at 340 nm due to the oxidation 

of NADH to NAD. The activated SGPT assay is based on the formulation recommended by the IFCC 

(International Federation of Clinical Chemistry) 

 

3. Statistical Analysis 

Data were analyzed using SPSS version 23 programe. Data is presented in the form of mean ± SD. Then the 

normality test (Kolmogorov-Simirnov test) was carried out with the results of the data being not normally 

distributed. The characteristics of the subjects in this study were age, gender, weight, height, nutritional 

status and education level. The data were analyzed using the Wilcoxon test to assess the difference in levels 

of SGOT and SGPT between the two variables. This study also adds a comparative analysis of SGOT and 

SGPT levels that have been evaluated every week during the chemotherapy phase using the Friedman test 

followed by the Post-Hoc test with the Wilcoxon test. The level of significance and the confidence interval 

used were P<0.05 and 95% [14]. 

 

4. Results 

The study was conducted in the pediatric hematooncology ward of H. Adam Malik Medan general hospital, 

which was followed by 54 children who had standard risk ALL and had met the inclusion and exclusion 

criteria and 7 patients were excluded from this study. Table 1 shows the subjects characteristics. There are 

48.1% male and 51.9% girls. The mean age is 5 years and 9 months, with the youngest being 2 years and 

the oldest being 12 years. The mean weight and height in this study were 21.05 kg and 109.9 cm 

respectively. The most nutritional status is well nourished 63% children. The number of children educated 

at the primary school is 48.1% children. The results examination of difference in levels of SGOT and SGPT 

in table 2 showed the mean levels of SGOT pre and post induction were 25.04 and 41.74. The mean levels 

of SGPT pre and post induction phase were 31.15 and 65.17. The mean levels of SGOT pre and post in the 

consolidation phase were 33.09 and 35.43. The mean levels of SGPT pre and post in the consolidation 

phase were 56.2 and 53.02. 

 

Table 1. Subjects Characteristics of ALL Standard Risk 

Characteristics n = 54 

Sex, n (%)  

    Boy  26 (48,1) 

    Girl  28 (51,9) 

Age, n (%)   

    Mean ± SD  5,9 ± 3,26 

    Median, Min-max 5,5 (2-12) 

Weight, kg  

    Mean ± SD 21,05 ± 9,89 

Height, cm   

    Mean ± SD  109,9 ± 18,24 
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Nutritional Status, n (%)  

    Obesity  5 (9,7) 

    Overweight  7 (13) 

    Well nourished 34 (63) 

    Underweight 8 (14,8) 

Education, n (%)  

   Not yet  24 (44,4) 

   Kindergarten 3 (5,6) 
   Primary School 26 (48,1) 

   Junior High School 1 (1,9) 

 

Table 2. Differences in SGOT and SGPT Levels in Induction and Consolidation Phases 

SGOT dan SGPT Levels n = 54 

Induction Phase  

     SGOT Pre Chemotherapy (mean ± SD) 25,04 ± 13,68 
     SGOT Post Chemotherapy (mean ± SD) 41,74 ± 26,93 

     SGPT Pre Chemotherapy (mean ± SD) 31,15 ± 22,12 

     SGPT Post Chemotherapy (mean ± SD) 65,17 ± 51,86 

Consolidation Phase  

     SGOT Pre Chemotherapy (mean ± SD) 33,09 ± 23,49 

     SGOT Post Chemotherapy (mean ± SD) 35,43 ± 27,01 

     SGPT Pre Chemotherapy (mean ± SD) 56,2 ± 69,16 

     SGPT Post Chemotherapy (mean ± SD) 53,02 ± 54,37 

 

Changes in SGOT and SGPT levels after induction and consolidation phases in table 3 show that there are 

changes in SGOT and SGPT levels increasing, constant and decreasing. The level of SGOT in the induction 

phase increased by 77.7%, remained 3.7% and decreased 18.5% children. SGPT levels in the induction 

phase increased by 77.7%, remained 3.7% and decreased by 18.5% children. Meanwhile, the levels of 

SGOT in the consolidation phase increased by 51.8%, remained 7.4% children, decreased by 40.7% 

children. SGPT levels in the consolidation phase increased by 51.8%, remained 1.8% and decreased by 

46.2%. 

 

Table 3. Changes in SGOT and SGPT Levels Post Chemotherapy Induction and Consolidation Phase 

Changes of Level  n = 54 

Induction Phase  

SGOT Level, n (%)  

    Increase 42(77,7)  

    Fixed 2(3,7) 

    Decrease 10(18,5) 

SGPT Levels, n (%)  

    Increase 42(77,7) 
    Fixed 2(3,7) 

    Decrease  10(18,5) 

Consolidation Phase,   

SGOT Level, n (%)  

    Increase  28(51,8) 

    Fixed 4(7,4) 

    Decrease  22(40,7) 

SGPT Level, n (%)   

    Increase  28(51,8) 

    Fixed 1(1,8) 

    Decrease  25(46,2) 

 

Table 4. Differences in Mean Levels of SGOT Induction Phase 
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 n Median 

(Min-Max) 

p-value* 

(nilai p) 

Pre Chemotherapy 54 21 

(11-89) 

 

 

0,001 Post Chemotherapy 54 32 

(9-149) 

*Wilcoxon Test Analysis 

 

Analysis of the difference SGOT and SGPT levels in the induction phase was carried out using the 

Wilcoxon test because the data were not normally distributed. Table 4 shows a significant difference 

between the mean levels of SGOT pre and post with p = 0.001 (p <0.05) and table 5 shows a significant 

difference between the mean levels of SGPT pre and post chemotherapy with p = 0.001 (p <0.05). 

 

Table 5. Difference in Mean Levels of SGPT Induction Phase 

 n Median 

(Min-Max) 

p-value* 

(nilai p) 

Pre Chemotherapy 54 25,50 

(6-109) 

 

 
0,001  Post Chemotherapy 54 48,5 

(6-211) 

*Wilcoxon Test Analysis 

 

Table 6. Difference in Mean Levels of SGOT Consolidation Phase 

 n Median 

(Min-Max) 

p-value* 

(nilai p) 

Pre Chemotherapy 54 28,50 

(12-164) 

 

 

0,466 Post Chemotherapy 54 27 

(9-177) 

*Wilcoxon Test Analysis 

 

Analysis of SGOT levels in consolidation phase is shown in table 6 which was also analyzed using the 

Wilcoxon test because the data were not normally distributed. The result indicated that there was no 

significant difference between the mean levels of SGOT before and after chemotherapy in the consolidation 

phase with p = 0.466 (p>0.05). Table 7 shows no significant difference between the mean levels of SGPT 

pre and post-consolidation phase chemotherapy with p = 0.753 (p>0.05) 

 

Table 7. Difference in Mean Levels of SGPT Consolidation Phase 

 n Median 
(Min-Max) 

p-value* 

(nilai p) 

Pre Chemotherapy 54 32 

(7-314) 

 

 

0,753 Post Chemotherapy 54 38,5 

(8-293) 

*Wilcoxon Test Analysis 

 

Analysis of the difference in levels of SGOT and SGPT due to induction phase and consolidation phase 

which is carried out every week in standard risk ALL children was carried out using the Friedman test 

followed by post hoc Wilcoxon because the data were not normally distributed. Table 8 shows the results of 

the analysis of differences in SGOT levels every week due to induction phase chemotherapy in children 

with ALL with Friedman's test and obtained p value = 0.001 (p <0.05). Thus, it can be concluded that there 
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are at least two different measurements that can be seen in the results of the Post-Hoc analysis using the 

Wilcoxon test. 

 

Table 9 shows the results of the post-hoc analysis using the Wilcoxon test. It can be seen that p > 0,05 in the 

measurement SGOT level of pre-chemotherapy to the first week, the first week to the second week, the 

second week to the third week, the third week to the fourth week, the fourth week to the fifth week, the fifth 

week to the sixth week, the sixth week to the seventh week so that it can be concluded that are not different 

of each week. Measurement of SGOT levels of pre-chemotherapy to post-chemotherapy and the seventh 

week to post-chemotherapy with p = 0.001 so that it can be concluded that there are different in the 

measurement of the value of SGOT levels of each week. 

 

Table 8. Friedman Test Results of SGOT Level Induction Phase Chemotherapy 

SGOT n Median (Min-Max)  p 

Pre Chemotheraphy  54 21 (11-89)  

 

 

 

0,001 

First Week 54 21,5 (8-218) 

Second Week 54 22 (10-79) 

Third Week 54 23 (10-101) 

Forth Week 54 20,5 (7-160) 

Fifth Week 54 24 (9-112) 

Sixth Week  54 26,5 (7-149) 

Seventh Week 54 31 (10-100) 

Post Chemotheraphy 54 32 (9-149) 

 

Table 9. The results of Post-Hoc Analysis with Wilcoxon Test Levels of SGOT Induction Phase 

Chemotherapy 

SGOT p 

Pre Chemotheraphy vs First Week 0,067 

Pre Chemotheraphy vs Post Chemotheraphy 0,001 

First Week vs Second Week 0,542 
Second Week vs Third Week 0,332 

Third Week vs Forth Week  0,270 

Forth Week vs Fifth Week 0,287 

Fifth Week vs Sixth Week 0,877 

Sixth Week vs Seventh Week  0,301 

Seventh Week vs Post Chemotheraphy 0,001 

 

Table 10 shows the results of the analysis of differences in SGPT levels every week in the induction phase 

of chemotherapy for children with ALL with Friedman's test and the p value = 0.001 (p <0.05). Thus, it can 

be concluded that there are at least two different measurements that can be seen in the results of the Post-

Hoc analysis using the Wilcoxon test. 

 

Table 10. Friedman Test Results of SGPT Level Induction Phase Chemotherapy 

SGPT  n Median (Min-Max) p 
Pre Chemotheraphy  54 25,5 (6-109)  

 
 
 

0,001 

First Week 54 26 (6-268) 
Second Week 54 45 (9-329) 
Third Week 54 36,5 (8-325) 
Forth Week 54 33,5 (8-382) 
Fifth Week 54 33,5 (6-341) 
Sixth Week  54 46 (9-541) 
Seventh Week 54 44 (10-160) 
Post Chemotheraphy 54 48,5 (6-211) 
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Table 11. The results of Post-Hoc Analysis with Wilcoxon Test SGPT Levels In Induction Phase 

Chemotherapy 

SGPT p 

Pre Chemotheraphy vs First Week 0,055 

Pre Chemotheraphy vs Post Chemotheraphy 0,001 

First Week vs Second Week 0,001 

Second Week vs Third Week 0,204 

Third Week vs Forth Week  0,428 

Forth Week vs Fifth Week 0,497 

Fifth Week vs Sixth Week 0,048 

Sixth Week vs Seventh Week  0,116 

Seventh Week vs Post Chemotheraphy 0,001 

 

Table 11 shows the results of the post-hoc analysis using the Wilcoxon test, which can be seen p value = 

0.055 in the measurement of pre-chemotherapeutic SGPT levels in the first week so that it can be concluded 

that pre-chemotherapeutic SGPT levels were not different from the first week. Measurement of SGPT levels 

of pre-chemotherapy to post-chemotherapy, the first week to the second week with p-value = 0.001 so that 

it can be concluded that there is the difference in the measurement of SGPT levels of each week. 

Measurement of SGPT levels in the second week to the third week, the third week to the fourth week, the 

fourth week to the fifth week, the fifth week to the sixth week, and the sixth week to the seventh week, with 

p-value > 0,05 so that can be concluded that there are no differences in the value of SGPT levels of each 

week. 

 

Table 12. Friedman Test Results of Consolidated Phase SGOT Chemotherapy 

SGOT   n Median (Min-Max) p 

Pre Chemotheraphy  54 28,5 (12-164)  

 

 

0,416 

Eighth Week 54 30 (10-100) 

Ninth Week 54 27,5 (13-90) 

Tenth Week  54 25 (12-198) 

Eleventh Week 54 25 (12-122) 

Twelth Week  54 25,5 (10-91) 

Post Chemotheraphy 54 27 (9-177) 

 

Table 12 shows the results of the analysis of differences in SGOT levels every week in the consolidation 

phase of chemotherapy for children with ALL with Friedman's test and the p value = 0.416 (p>0.05). Thus, 

it can be concluded that there is no difference in the measurement of SGOT levels of consolidation phase 

chemotherapy in children with ALL. 

 

Table 13. Friedman Test Results of Consolidated Phase SGPT Chemotherapy 

SGOT  n Median (Min-Max) p 

Pre Chemotheraphy  54 32 (7-314)  
 
 

0,036 

Eighth Week 54 40 (10-200) 
Ninth Week 54 25 (6-290) 
Tenth Week  54 27 (4-1134) 
Eleventh Week 54 31,5 (7-810) 
Twelth Week  54 28 (9-228) 
Post Chemotheraphy 54 38,5 (8-293) 

 

Table 14. The results of Post-Hoc Analysis with Wilcoxon Test SGPT Levels of Consolidated Phase 

Chemotherapy 

SGPT P 

Pre Chemotheraphy vs Eight Week 0,993 
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Pre Chemotheraphy vs Post Chemotheraphy 0,753 

Eight Week vs Ninth Week 0,064 

Ninth Week vs Tenth Week 0,972 

Tenth Week vs Eleventh Week  0,666 

Eleventh Week vs Twelfth Week 0,206 

Twelfth Week vs Post Chemotheraphy 0,202 

 

Table 13 shows the results of the analysis of differences in SGPT levels every week in the consolidation 

phase of chemotherapy for children with ALL with Friedman's test and the p value = 0.036 (p <0.05). Thus, 

it can be concluded that there are at least two different measurements that can be seen in the results of the 

Post-Hoc analysis using the Wilcoxon test. 

 

Table 14 shows the results of the post-hoc analysis using the Wilcoxon test and it can be seen that the p 

value > 0.05 in the measurement of SGPT levels pre-chemotherapy to the eighth week, pre-chemotherapy to 

post-chemotherapy, the eighth week to the ninth week, the ninth week against the tenth week, the tenth 

week against the eleventh week, the eleventh week to the twelfth week, the twelfth week of post 

chemotherapy so that it can be concluded that are no difference of each week.  

 

5. Discussion 

Acute lymphoblastic leukemia is a malignancy that occurs about 25% of all childhood cancers, which is 

about 3000 children aged 1-19 years in the United States which occurs every year [7]. This study was 

followed by 54 children with ALL according to the inclusion criteria and there were 7 samples excluded 

because the prognosis changed to high risk and the child had died while undergoing chemotherapy. The 

study conducted by [15] in Makassar reported about 109 ALL children who were included in the study and 

50 children with standard risk ALL. Another study by [16] in Korea reported about 33 children with ALL 

and most of the sex is male. In this study, it was reported that the female sex was 51.9%, the youngest was 2 

years and the oldest was 12 years. 

 

Methotrexate causes oxidative stress that occurs due to changes in the balance between reactive oxygen 

species (ROS) and anti-oxidant defenses which will cause various pathological conditions so that the final 

process causes liver fibrosis and impaired liver function [17]. The study by [7] in Pakistan, was reported 

that levels of SGPT pre and post chemotherapy induction phase increased levels of SGPT were experienced 

by 20 ALL children. The study by [18] in Dhaka, was reported that there was an increase in post-

chemotherapy SGPT levels about 25% from the sample with the mean pre and post chemotherapeutic SGPT 

levels around 33 U/L and 95.4 U/L. 

 

The study conducted by [19] in Bangladesh, was reported that was an increase in SGOT and SGPT levels 

after chemotherapy in 50 children with leukemia with a mean level of SGOT in the pre and postoperative 

induction phase 38 U/L and 44.96 U/L while the mean levels of SGPT in the pre and post chemotherapy 

induction phase were 47.46 U/L and 87.08 U/L. But the study by Islam did not differentiate between the 

two leukemia groups. The results reported based on these data studies show the similarity of the results in 

this study, with the results of the number of samples experiencing increased levels of SGOT and SGPT in 

the induction phase more in about 77.7% with a mean level of SGOT in the pre and post chemotherapy 

induction phase around 25.04 U /L and 41.74 U/L, and the mean levels of SGPT pre and post chemotherapy 

were around 31.15 U/L and 65.17 U/L. 

 

Some data from previous studies only showed an increase in SGOT and SGPT levels in the induction phase, 

because there were not many data regarding the increase in SGOT and SGPT in the consolidation phase. 
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Studies conducted by [12] in Houston regarding the incidence and prediction of treatment-related conjugate 

hyperbilirubinemia during the initial phase of treatment in children with ALL reported about 3.2% increases 

in transaminase enzymes in the consolidation phase. Another study conducted by [13] in Poland reported 

19.35% children experienced an increase in liver function in the consolidation phase. The data from the two 

studies are different in this study, which reported 51.8% children with ALL post-consolidated 

chemotherapy had increased levels of SGOT and SGPT with mean levels of SGOT before and after 

chemotherapy 33.09 U/L and 35.43 U/L and mean levels of SGPT pre and post chemotherapy were around 

56.2 U/L and 53.02 U/L.  

 

The results of the Wilcoxon test analysis of the comparison between the mean levels of SGOT and SGPT 

pre and post chemotherapy at the induction phase showed a significant p = 0.001 (p <0.05) on the increase 

in levels of SGOT and SGPT post chemotherapy. This shows a significant change in the increase in SGOT 

and SGPT pre and post chemotherapy induction phase of children with ALL. The results of the analysis in 

this study are similar to the study conducted by [7], [18] which reported an increase in SGPT pre and post 

chemotherapy as well as the study conducted by [19] which reported an increase in SGOT and SGPT pre 

and post chemotherapy in children with ALL induction phase. 

 

Comparison of the Wilcoxon test analysis between the mean levels of SGOT and SGPT pre and post 

chemotherapy in the consolidation phase in this study showed no significant relationship (p = 0.466 and p = 

0.753) on the increase in levels of SGOT and SGPT post chemotherapy. This also shows that there is no 

significant change in the increase in SGOT and SGPT pre and post consolidation phase chemotherapy in 

ALL children. The results in this study are different from the study conducted by [12] there is a significant 

relationship in the increase in the induction and consolidation phase of transaminase enzymes in pediatric 

patients with ALL and the study by [13] there is a significant relationship between the increase in SGOT 

and SGPT on organ toxicity due to chemotherapy in children with ALL. 

 

The difference between the data in this study and study conducted by [12] is the risk factors that cause an 

increase in SGOT and SGPT in the host are not clearly known, the difference in chemotherapy agents 

given, there is no data on the levels of SGOT and SGPT. taken before chemotherapy, there are no data 

showing the samples in the induction and consolidation phases are the same and additional information 

including co-morbidities, co-infections, and the general condition of the samples are also not described in 

patients who develop hepatotoxicity during induction and consolidation in study by [12]. Meanwhile, in the 

study conducted by [13], there were no complete data regarding the levels of SGOT and SGPT pre and post 

chemotherapy, the study only showed data on hepatotoxicity due to chemotherapy, hepatotoxicity was not 

separated in the ALL prognostic group, the comparison of hepatotoxicity between samples was carried out 

by grading. 

 

This study also added an analysis of the difference in levels of SGOT and SGPT every week during 

induction and consolidation phase chemotherapy using the Friedman test. Hypothesis comparison test with 

a significance of p <0.05 means that there are at least two groups of data that have a significant difference in 

mean and followed by Wilcoxon Post-Hoc analysis to find out which groups are significantly different [19]. 

In this study, it was reported that the Friedman test results for SGOT levels of induction chemotherapy in 

children with ALL obtained p=0.001 (p<0.05), which means that there are at least two differences in the 

measurement of SGOT levels during induction-phase chemotherapy, which is known by the Wilcoxon Post-

Hoc test. The results of the analysis of the test obtained two different measurements with a value of p = 

0.001 (p <0.05), namely the levels of SGOT pre chemotherapy vs post chemotherapy and the seventh week 

vs post chemotherapy. 



T. Benyamin, Supriatmo and B. Lubis, 2022                                                         Azerbaijan Medical Journal 

 

3908 
 

Analysis of SGPT levels of induction chemotherapy in children with ALL with Friedman's test reported a 

value of p = 0.001 (p <0.05) so that it can be concluded [20] that there are at least two differences in the 

measurement of SGPT levels which are known by the Post-Hoc Wilcoxon test. The results of post-hoc 

Wilcoxon analysis showed four different measurements. The study was conducted by [19] also compared 

the levels of SGOT and SGPT before the fourteenth and thirty days of chemotherapy in the induction phase. 

Each parameter of SGOT and SGPT levels showed that there were differences in levels in each 

measurement before the fourteenth and thirtieth day of chemotherapy. The results of study by Islam are not 

same as the results in this study which only showed that there were differences in the levels of SGOT and 

SGPT in measurements in a few weeks. Another study by [21] in Canada reported that there was a change 

in SGOT and SGPT levels in ALL pediatric patients with hepatitis mean on the fourteenth day (79.5%) and 

the twenty-eighth day (100%), there was a change in the study towards remission and the value of SGOT 

and SGPT levels showed a decrease to normal values, but at the beginning of chemotherapy the levels of 

SGOT and SGPT increased. The results of the Segal study are also not the same in this study, where the 

samples in this study showed normal SGOT and SGPT levels before chemotherapy was given. 

 

The results of the analysis of differences in SGOT levels every week in the consolidation phase of 

chemotherapy were carried out using Friedman's test and obtained p value = 0.416 (p>0.05). This 

significance [20] value indicates that there is no difference in the measurement of SGOT levels in each 

week of consolidation phase chemotherapy in children with ALL, so that the Post-Hoc analysis with the 

Wilcoxon test was not performed. Likewise, the results of the analysis of differences in SGPT levels each 

week in the consolidation phase of chemotherapy for children with ALL with Friedman's test and obtained 

p value = 0.036 (p <0.05). The significance [20] value below 0.05 means that there are at least two different 

measurements that can be known from the Post-Hoc analysis with the Wilcoxon test. However, the results 

of the analysis of SGPT levels in the consolidation phase based on Post-Hoc with the Wilcoxon test showed 

no difference in the level measurements performed every week. 

 

No many data from other studies reporting chemotherapy for children with standard risk consolidation 

phase. The study by [13] was reported that there was a difference in the increase in SGOT and SGPT in 

liver toxicity due to chemotherapy in the consolidation phase of ALL children, but this study did not report 

changes in SGOT and SGPT levels during the sample receiving chemotherapy. The study by [22] in Mexico 

reported an increase in SGOT and SGPT in the consolidation phase and induction of ALL children, but this 

increase did not report changes in levels during the sample receiving chemotherapy. 

 

This study still has limitations, namely the absence of examination of other markers of liver damage such as 

bilirubin, alkaline phosphatase, 5-nucleotidase, gamma glutamyltranspeptidase (GGT), ornithine carbamyl 

transferase (OCT) and sorbitol dehydrogenase (SDH), in providing a complete picture of liver damage 

(hepatotoxicity). The study by [23] explained that hepatotoxicity occurs not only from direct primary 

toxicity but also from reactive metabolites or from immunological responses affecting hepatocytes, biliary 

epithelial cells and/or blood vessels in the liver. These effects can affect the balance of liver function 

homeostasis. 

 

6. Conclusion 

Comparison between the mean levels of SGOT and SGPT pre and post chemotherapy in children with 

standard risk ALL induction phase showed that there was a significant relationship to the increase in levels 

of SGOT and SGPT post chemotherapy. While the comparison of the mean levels of SGOT and SGPT pre 

and post chemotherapy in children with standard risk consolidation phase ALL showed no significant 

relationship to the increase in levels of SGOT and SGPT post chemotherapy. There are two differences in 
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the measurement of SGOT levels every week during the induction phase of chemotherapy and there are 

four differences in the measurement of SGPT levels every week during the induction phase of 

chemotherapy, while there is no difference in the measurement of SGOT and SGPT levels every week 

during the consolidation phase of chemotherapy in children with standard risk ALL. 
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