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ABSTRACT 

Introduction. Sepsis is a group of symptoms of organ dysfunction that can 

be life-threatening because of dysregulation of body response toward 

ongoing infection. Organ dysfunction in sepsis can be measured by 

Sequential Organ Failure Assessment (SOFA) and T3 hormone. The study 

was aimed to identify the correlation of T3 in predicting mortality of 28 days 

patients in Intensive Care Unit RSMH Palembang. 

Method. This study design is cohort prospective. The inclusion criteria 

consist of a patient diagnosed with sepsis and septic shock in the Intensive 

Care Unit, 18-64 years old. Patients with a history of thyroid disease, 

pregnant or post-pregnancy, the patient admitted in referral from other 

hospitals, and patients with a history of psychiatry medication and thyroid 

medication were excluded. Data collected is the patient whose stay in 

Intensive Care Unit RSMH followed in 28 days from January 2021 until the 

sample was fulfilled (39 samples). Analyzing data was SPSS version 23 with 

chi-square analysis and Fisher's Exact to identify the relationship. Pearson 

correlation to identify correlation coefficient, and Medical application to 

measure AUC, cutoff value, sensitivity, and specificity. 

Result. The result showed that age (p=0,445). gender (p=1,00), need of ICU 

(p=0,228), isolation-nonisolation ward (p=0,437) didn't have any significant 

relationship toward mortality. SOFA score correlate statistically with 

positive correlation and medium strength (0,633) toward mortality of sepsis 

patient (p=0,000). T3 hormon correlate positively with medium strength 

(0,514) toward mortality of sepsis patient (p=0,001). T3 hormone toward 

SOFA correlate negatively (-0,365) with significant correlation (p=0,22). T3 

hormone has AUC 0,291 with sensitivity 3,3% and specificity 67,7%.  

Conclusion.  T3 hormone has a significant negative correlation to mortality 

in sepsis patients but cannot be used to predict mortality with a low AUC 

value (0,291). 

Keywords. sepsis, sequential organ failure assessment (SOFA), intensive 

care unit, triiodotironin (T3). 
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Introduction 

Sepsis is life-threatening organ dysfunction caused by a dysregulated host response to infection.1-3 

Sepsis is one of the leading causes of morbidity and mortality in the Intensive Care Unit (ICU).4 The 

mortality rate can reach 30 % in sepsis and 80% in septic shock. Every year, at least 1.7 million adults in 

America experience sepsis, and nearly 270,000 Americans die of sepsis each year.5 An observational study 

conducted in Indonesia from 2013 to 2016 found that the patient died from 14,076 patients, 8,200 (58.3%) 

) the patient died. The cost burden of sepsis patients per 100,000 patients is estimated to be as high as $130 

million USD6. Based on patient data at Dr. Mohammad Hoesin General Hospital (RSMH) Palembang, in 

2017, found that the incidence of sepsis was 30.1%, and 28-day mortality was 46.8%.7 

Organ dysfunction in sepsis can be assessed using sequential organ failure assessment (SOFA), which 

can be assessed from the time the diagnosis of sepsis is established.1-3 The SOFA score measures the amount 

and severity of dysfunction in six organ systems. The six organ systems include respiration, coagulation, 

hepatobiliary, cardiovascular, central nervous system, and kidneys. An increase in SOFA score of 2 points 

or more is associated with in-hospital mortality of more than 10%.8 The higher the SOFA score in septic 

patients, the higher the risk of possible death. The SOFA score requires several clinical examination 

variables and laboratory data such as PaO2, platelet count, creatinine level, and bilirubin level.9 

The level of stress in the body due to sepsis will change every endocrine system, including the thyroid 

hormone, namely the T3 hormone. The thyroid hormone itself is very influential in metabolism and the 

immune system.10 Starting from a decrease in T3 hormone levels, which immediately change in the first 

few hours, the body enters a septic state, then a decrease in thyroxine hormone (T4) level if the sepsis 

persists more extended finally thyroid hormone stimulating hormone (TSH).11 This condition in the 

literature is known as a euthyroid sick syndrome or nonthyroidal illness syndrome.12 Several studies have 

shown that septic patients who have no previous history of thyroid disease have deficient levels of the 

hormone T3. Kumar et al. and Padhi et al. showed that in the acute phase of sepsis, blood levels of T3 

hormone were deficient even though there was no history of thyroid disease in the previous patient. In 

addition, the T3 hormone value showed more changes than the T4 and TSH hormone values in the acute 

phase, where the T4 and TSH hormone values still tended to be expected when the patient entered the 

intensive care room. There are few studies on T3 hormone levels in Indonesia; there is a study conducted 

in Denpasar by Djoko et al. regarding T3 hormone levels as a predictor of death in Pediatric Intensive Care 

Unit (PICU) patients.15 T3 hormone examination is widely available in every hospital in Indonesia, 
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including in Palembang. Therefore, this study aimed to assess the correlation between SOFA scores and T3 

hormone levels to predict 28-day mortality of sepsis patients in the intensive ward of RSMH Palembang. 

 

Methods 

This study is a prospective cohort study. The data taken is the data of patients who were treated in 

the RSMH intensive care room and then followed for 28 days. The study starts from January 2021 until the 

number of samples is met. The study sample was taken by consecutive sampling on patients who met the 

inclusion and exclusion criteria. After calculating the minimum sample is 39 samples. All adult patients 

(18-64 years) diagnosed with sepsis and septic shock who were admitted to the RSMH intensive care unit 

were included in the study sample. Patients with a history of thyroid disease on anamnesis or physical 

examination found thyroid abnormalities, pregnant, recently gave birth <6 months. Other hospital ICU 

referrals, history of use of psychiatric drugs, currently on therapy or history of thyroid hormone therapy, 

consumption of amiodarone and phenytoin drugs will be excluded from the study sample. 

This study will measure T3 hormone levels and SOFA scores on the mortality of septic patients in 28 

days in the intensive ward of RSMH Palembang. The sampling method uses a sample of venous blood in 

the cubital fossa as 3 mL into the EDTA tube. The EDTA tube was brought to the RSMH laboratory, where 

the T3 hormone was checked using Abbott's reagent. Longitudinal patient observations were made, whether 

death occurred or not within 28 days. The data will be analyzed using SPSS version 22 software. Chi-

Square test with 95% confidence level to assess the relationship between categorical variables (age, mean 

age, gender, length of stay, patient origin, and intensive care unit) and 28-day mortality of sepsis patients. 

To assess the mortality of sepsis patients using the Chi-Square statistical test, it was stated to be significant 

if p < 0.05. Descriptive statistical tests were used to assess the mean SOFA score and T3 hormone levels 

in sepsis patients, and the mean and ranges of SOFA scores and T3 hormone levels were obtained. To assess 

the correlation between SOFA scores and T3 hormone levels with 28-day mortality in sepsis patients, the 

Pearson correlation test was used. 

 

Results  

In this study, 39 subjects met the inclusion criteria. A total of 30 subjects did not survive, and nine 

subjects survived within 28 days of treatment (Figure 1) In this study, 30 (76.9%) subjects died, while 9 

(23.1%) subjects survived. In the sex distribution of research subjects on mortality, there were 15 (50%) 

male subjects and 15 (50%) female subjects in the group who died, while there were 4 (44.4%) subjects 
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with male gender and 5 (55.6%) subjects with female sex in the surviving group. In the Chi-Square analysis, 

it was found that gender did not have a significant relationship with mortality with a p-value = 1.00. In the 

sex distribution of research subjects on mortality, there were 15 (50%) male subjects and 15 (50%) female 

subjects in the group who died, while there were 4 (44.4%) subjects with male gender and 5 (55.6%) 

subjects with female sex in the surviving group. In the Chi-Square analysis, it was found that gender did 

not have a significant relationship with mortality with a p-value = 1.00. In the distribution of the COVID-

19 status of research subjects on mortality, there were 13 (43.3%) subjects with COVID-19 and 17 (56.7%) 

subjects with non-COVID-19 in the group who died, while there were as many as 2 (22.2) %) subjects with 

the type of care for covid and 7 (77.8%) subjects with the type of care for non-covid in the group that 

survived. In the results of Chi-Square analysis, it was found that the COVID-19 status of the research 

subjects did not have a significant relationship with mortality with a p-value = 0.437 (Table 1). 

                    

 

 

           

 

 

 

 

Figure 1. Patients flow diagram 

 

Table 1. Sample characteristics 

 

 

 

Variable 
Mortality 

P 
Not-Survived Survived 

Gender    

Male 15 (50%) 4 (44,4%) 
1.00 

Female 15 (50%) 5 (55,6%) 

Admission   

0.228 Emergency 11 (36,7%) 1 (11,1%) 

ICU 19 (63,3%) 8 (88,9%) 

COVID-19 Status   

0.437 Covid 13 (43,3%) 2 (22,2%) 

Non Covid 17 (56,7%) 7 (77,8%) 

39 subject fulfilled inclusion criteria 

30 subject not survived 9 subject not survived 



                                                                                                    

247  

In the SOFA score of the sepsis research subjects, the mean SOFA score was 8.26 with a standard 

deviation of 3.370. According to a study conducted by Lestari et al, in 2019 about the correlation between 

PCO and sepsis patients based on SOFA scores involving 59 sepsis patients who were studied prospectively 

and obtained a mean SOFA score of 10.00 with a standard deviation of 3.5.7 The results of this study are 

in line with research It has been mentioned that a high mean SOFA score affects patient mortality and the 

SOFA score profile in this study is close to that of this study. From the results of the correlation analysis of 

SOFA scores on mortality, it was found that SOFA scores were statistically correlated with a positive 

correlation direction with moderate strength (0.633) on mortality in sepsis patients. Based on a study made 

by Gaini in 2019, stated that SOFA and qSOFA scores both increased significantly in the group who died. 

SOFA demonstrated good accuracy (AUROC = 0.83 95% CI, 0.76 - 0.90) for 28-day mortality compared 

to qSOFA (AUROC = 0.67, 95% CI, 0.54 - 0.80) and SIRS (AUROC = 0.62, 95% Cl 0.49 - 0.74). Gaini's 

research results found that a SOFA score 2 could predict 28-day mortality in sepsis patients better than 

qSOFA and SIRS16, while another study conducted by Raith in 2017 also found that SOFA had a better 

AUROC value than qSOFA and SIRS in predicting mortality with the following ratio SOFA (AUROC = 

0.753 99% CI 0.750 – 0.757), qSOFA: 0.607 (99% CI 0.603 – 0.611) and SIRS: 0.589 (99% CI 0.585 – 

0.593).17 The results of this study are in line with Ghaini's study who found that SOFA was a strong 

predictor of mortality in septic patients. 

 

Table 2. SOFA Score and T3 Hormone correlation with mortality 

 Mean + SD Corellation coefficient 
p 

SOFA Score 8,26 + 3.370 0.633 0.000 

T3 Hormone 0,426 + 0.0794 0.514 0.001 

 

 

Table 3. Area Under ROC Curves (AUC) to predict mortality 

Variable  AUC 
Cutoff 

Value 
Sensitivity Specificity 

Confidence Interval 95% 

Lower Upper 

T3 0,291 0,515 3,3 66,7 0,066 0,516 

SOFA 0,757 7,5 73,3 78,8 0,583 0,931 
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Figure 2. SOFA score and T3 hormone ROC curve as mortality predictor 

 

Discussion 

This study found the mean T3 hormone level was 0.426 with a standard deviation of 0.0794. 

According to a study conducted by Feilong et al, in 2012 on the relationship between thyroid hormone and 

mortality in the ICU with a sample of 480 sepsis patients admitted to the Xinhua ICU which was studied 

prospectively and the results obtained were 1.11 mean T3 hormone levels with a standard deviation of 

0.33.18 The results of this study are also reinforced by research by Hosny, in 2015, regarding the predictive 
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value of thyroid hormone levels in sepsis patients, the results obtained were 0.855 mean T3.19 hormone 

levels. From research conducted by Mayer et al, in 2011, stated the median value of decreased T3 hormone 

levels in septic patients ranged from 0.7 to 1.2. The results of this study are in line with the research that 

has been mentioned that the average T3 hormone level in sepsis patients shows a decrease in T3 hormone 

levels from the normal value. moderate power (0.514) on mortality in sepsis patients. This explains that the 

higher the T3 level, the mortality rate of sepsis patients will increase.  

According to a study conducted by Feilong et al, in 2012 on the relationship between thyroid hormone 

and the ICU with a sample of 480 sepsis patients treated at the Xinhua ICU which was studied prospectively 

and stated the correlation of T3 hormone levels to mortality, it was found that T3 hormone levels were 

statistically correlated with the direction of T3 hormone levels. positive correlation with strong strength 

(AUC = 0.722 (95% CI, 0.28 - 0.51). The results of this study are in line with Feilong's study which stated 

that there was a relationship between T3 hormone levels and mortality in sepsis patients.20 

In this study, the cut off point for the T3 hormone obtained from the ROC analysis was > 0.515 with 

a sensitivity of 3.3% and a specificity of 67.7%. This means that the T3 hormone does not have the ability 

as a marker to predict the mortality of septic patients within 28 days, will die by 3.3% and is correct in 

predicting the mortality of sepsis patients who will not die in 28 days by 67.7%. The AUC value of 0.291 

indicates that the T3 hormone cannot be used as a mortality marker. In contrast to the SOFA score variable, 

the cut-off point value obtained from the ROC analysis was > 7.5 with a sensitivity of 73.3% and a 

specificity of 78.8%. This means that the SOFA score has the ability as a marker that can predict sepsis 

patients will die within 28 days, 73.3% of patients will die correctly and 78.8% of them are correct in 

predicting sepsis patients will not die. The AUC value of 0.757 indicates that the SOFA score as a marker 

is included in the category with sufficient accuracy (Table 3 and Figure 2). According to a study conducted 

by Yang et al in 2012, low levels of T3 hormone can increase the mortality rate (p = 0.001) with a sensitivity 

of 61.7% and a specificity of 63%.21 Based on a study conducted by Feilong et al in 2012, among the levels 

of other thyroid hormones, fT3 was the strongest predictor (AUC=0.762) with a sensitivity of 62.14% and 

a specificity of 78.02% (p<0.001) compared to T3 hormone levels (AUC=0.617 with a sensitivity of 

72.53% and a specificity of 45, 79% (p=0.001).20 The SOFA score has an AUC value of 0.757 with a 

sensitivity of 73.3% and a specificity of 78.8%.14 This is in line with the research conducted by Liu et al 

in 2020 which stated that SOFA scores can be a predictor of mortality with strong power (AUC=0.890) 

with a threshold value of 3 on the SOFA score (Youden's index=0.73) had a sensitivity of 90% and a 

specificity of 83.18%.22 It can be concluded that patients with SOFA score 3 can be predictors of strong 



                                                                                                    

250  

for patient inhospital mortality rate. 

 

Conclusion 

The conclusion of this study is that there is a correlation between SOFA scores on mortality, it was 

found that SOFA scores were statistically significant in the direction of positive correlation with moderate 

strength (0.633) on mortality in sepsis patients. The results of the correlation analysis of T3 hormone levels 

on mortality, it was found that T3 hormone levels were also statistically significantly correlated with a 

positive correlation direction with moderate strength (0.514) on mortality in sepsis patients. 
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