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Abstract
Background: Euthyroid unwell syndrome (ESS) or nonthyroidal illness syndrome during critical illness episodes in the medical intensive care unit.  Aberrant thyroid function assays are implemented. This study aimed to examine the correlation between mortality and prognosis and the prevalence of ESS in critical cases admitted to the intensive care unit. Methods: This observational cross-sectional study included 100 patients admitted with different causes of both sex and between 16 and 80 years. Assessment of critical illness scores were APACHE II score, SOFA score and Glasgow coma scale. Results:  The APACHE II score was significantly worse in the ESS group compared to the no ESS group. The APACHE II score was significantly worse in types 3 and 4 compared to types 1 and 2. Type 2, Type 3, and Type 4 have significantly higher mortality rates, with Type 3 and Type 4 showing a 100% mortality rate.  Conclusion: ESS with an incidence rate of 30, was significantly associated with higher mortality, worse APACHE II scores, and longer ICU stays, particularly in patients with Type 3 and Type 4 ESS, both of which exhibited a 100% mortality rate. Lower thyroid stimulating hormone and free T3 levels and higher free T4 levels were characteristic of the ESS group. The study also found a significant association between ESS and specific admission indications such as acute kidney injury, pneumonia, and decompensated chronic liver disease, with these conditions more prevalent in the more severe ESS subtypes.
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Introduction
While experiencing critical illness, patients may be subjected to modifications to their thyroid function tests in medical intensive care facilities.  The euthyroid unwell syndrome or the nonthyroidal illness syndrome are the terms used to describe this condition. In approximately 75% of hospitalized patients, the hypothalamic-pituitary-thyroid axis is significantly altered, despite the fact that it is not a genuine syndrome. Some common causes of this condition include severe critical illness, severe calorie restriction, and the aftermath of major surgery.  When a patient has ESS, their hormone levels tend to be low or normal for thyroid-stimulating hormone and total and free T3 (1, 2).
Several serious diseases with diverse causes can cause ESS.  Conditions such as pneumonia, anorexia nervosa, stress, and a history of trauma (such as a hip fracture) (3), cardiac arrest, cancer, burns, organ transplants, cardiopulmonary bypass, and congestive heart failure (4), This condition has been linked to diabetes ketoacidosis, cirrhosis, inflammatory bowel disease, hypothermia, renal failure, and major surgery.  Reports of euthyroid sick presentation following COVID-19 infection are the most recent addition to this extensive list (5). Finding patients with low T3 levels in the early stages of COVID-19 was a predictive marker for a poor prognosis (6).
A decrease in total T3 levels is the most common abnormality, occurring in approximately 40% to 100% of cases.  Low TSH levels, an anomaly unconnected to thyroid pathology, are detected in 10% of hospitalized patients.  Those who are sickest to the point of death have the greatest incidence.  Elevated serum total T4 levels are associated with an increased mortality risk.  A mortality rate of about 50% is associated with total T4 levels below 4 mcg/dL, and a mortality rate of more than 80% is associated with serum T4 levels below 2 mcg/dL (7, 8).
Increased mortality in certain patient populations. For example, in critically ill patients, lower levels of triiodothyronine (T3) have been associated with higher mortality rates. However, it is important to note that ESS is often a reflection of the severity of the underlying illness rather than a direct cause of mortality. The exact contribution of ESS to mortality outcomes remains a complex and multifactorial issue that may vary depending on the specific clinical context. Morbidity: In a variety of conditions, ESS has been associated with increased morbidity and poorer clinical outcomes. For instance, in patients with heart failure, decreased T3 levels have been linked to elevated hospitalization rates, impaired cardiac function, and a diminished capacity to tolerate exercise. Similarly, ESS has been associated with longer hospital stays and an increased risk of organ failure in sepsis patients. However, it is important to consider that the relationship between ESS and morbidity is often confounded by the severity of the underlying illness and other contributing factors (9).
Response to Treatment: The effects of treating ESS with thyroid hormone replacement therapy (THRT) on mortality and morbidity outcomes are not well-established. While some studies have reported potential benefits of THRT in specific patient populations, such as sepsis or heart failure, the overall evidence is limited and conflicting. THRT should be initiated based on the patient's clinical condition, potential risks and benefits, and the underlying illness, with the decision to initiate it being individualized (10).
The purpose of this study was to study the incidence of ESS in critical cases admitted to ICU and its relation to prognosis and mortality.
Patients and methods
[bookmark: _Hlk202026860]This observational cross-sectional study included one hunderd patients admitted with different causes of both sex and between 16 and 80 years. The study was conducted on patients recruited in the critical care unit at Benha University Hospital, during the period from 6/2024 to 12/2024.
The patients provided written consent that was informed. The purpose of the study was explained to each patient, and they were assigned a secret code number. At Benha University's Faculty of Medicine, the research was conducted with the consent of the Research Ethics Committee.
Exclusion criteria patients who are pregnant or lactating, have a history of thyroid disease, and are currently using anti-thyroid drugs, T4, or iodine-containing preparations for an extended period, as well as those who have been hospitalized in the ICU for less than 24 hours, being admitted for organ donation or organ function maintenance, or being under the age of 16 years.  solutions that are electronic    Expectations: The levels of TSH were assessed.    It is crucial to consider overt thyroid dysfunction when the TSH level is less than 0.05 μU/mL or greater than 10 μU/mL, as ESS is less likely to be observed in aberrant lab results.    In patients with known thyroid disease and low serum free T3 or T4 levels, ESS should be considered, even if serum TSH levels are not elevated.  Free T3 and free T4 levels are then determined. Wang et al (9).
All studied cases were subjected to the following: Complete history taking, including personal history including (age, sex, occupation and residence), history of the current illness (onset, course, duration, precipitating factors and early treatment), past history of preexisting thyroid illness, indications of ICU admission and duration of ICU admission.
Clinical examination including thyroid examination.
Assessment of critical illness scores: The acute physiology and chronic health evaluation (APACHE II) score was a widely used assessment system in critical care medicine that was used to assess the severity of illness and predict mortality in critically ill patients. It was provided a quantitative measure of physiological derangement and incorporates both acute physiological parameters and chronic health conditions. The score included 12 physiological measurements, age, and chronic health conditions. Acute physiology score (APS) based on 12 variables, age points and chronic health points if patient had severe chronic organ insufficiency or is immunocompromised 5 points if non-operative and 2 points if post-operative. The APACHE II score, which spans from 0 to 71, is determined by combining the scores of the APS, age, and chronic health components.  Scores that are higher suggest that the illness is more severe (11).
We looked at the SOFA score for six different systems: the respiratory system, the cardiovascular system, the liver, the kidneys, and the nervous system.   Every bodily system was given a score between zero and four; worse dysfunction was denoted by higher scores. To ascertain the aggregate SOFA score, which can vary from 0 to 24, the constituent scores were aggregated.  The SOFA score was determined by combining the criteria of the cardiovascular, neurological, hepatic, coagulation, and respiratory systems with those of the kidneys and liver. To evaluate the overall severity of organ dysfunction, the daily sum of the SOFA scores for each organ system is employed. Organ dysfunction that worsens over time is indicated by an increase in the SOFA score, whereas a decrease suggests improvement. Glasgow coma scale (GCS) Jain and Iverson, (12) It was instituted in order to obtain an objective evaluation of the degree of impaired consciousness in all categories of acute medical and trauma patients. To evaluate patients' responsiveness, the scale evaluates three dimensions: verbal, motor, and eye-opening responses. The test's blood samples were taken by the on-call intensive care unit nurse via peripheral or central veins. Arterial catheterization or percutaneous femoral or radial arteriole puncture was used to collect blood samples for the arterial blood gas analysis. To avoid mixing the fluids in the conduit, five to ten milliliters of blood were drawn out before pulling through the artery catheter. The hospital's nuclear medicine specialists used Beckman DXI800 radioimmune assays to examine the blood samples of the participating patients no later than 24 hours after they were admitted to the intensive care unit. Levels of FT3, FT4, and TSH were being tracked.The ST AIA-PACK FT4 was exclusively intended for in vitro diagnostic use, specifically for the quantitative measurement of non-protein bound free t4 in human serum or heparinized plasma.
Approval code: 
Sample size
The required sample size was calculated using the IBM SPSS Sample Power version 3.0.1 (IBM Corp., Armonk, NY, USA). 
Statistical analysis 
Our statistical study was carried out using SPSS v26, which is developed by IBM Inc. and located in Armonk, NY, USA. We used histograms and the Shapiro-Wilks test to make sure the data was distributed normally. A one-way analysis of variance (ANOVA) was used for the ESS-based analysis, and an unpaired student t-test for the ESS-type-based study. Standard deviation (SD) and mean (Q) were used to display numerical values related to quantitative standards.
We utilized the Kruskal-Wallis test and the Mann Whitney test for ESS type analysis to examine the quantitative non-parametric data. The data was displayed using the IQR, which stands for interquartile range.
When analyzing qualitative data according to ESS, we used a Chi-square test; when analyzing according to kind of ESS, we used Fisher's exact test; and we reported the results as frequency and percentage (%). Statistical significance was defined as a two-tailed P value < 0.05. Logistic regression analysis was utilized for risk factor prediction when the result was binary in regression analysis.
[bookmark: _Hlk202004398]Results
[bookmark: _Ref132084226][bookmark: _Ref132086909]The age and sex, the prevalence of diabetes mellitus and hypertension were insignificantly different between the ESS and No ESS groups. End-stage renal disease showed no significant difference, while chronic kidney disease was significantly more prevalent in the No ESS group (P value <0.001). The prevalence of LCF, HF, lung cancer, stomach cancer, colon cancer, and breast cancer did not show significant differences between the groups. The prevalence of AKI was significantly higher in the No ESS group (48.57%) compared to the ESS group (26.67%) (P value <0.001). PE was also significantly more common in the ESS group (13.33%) compared to the No ESS group (0%) (P value =0.007). Pneumonia, DCL, DKA, shock, sepsis, anemia, and fits, showed no significant difference between the two groups. The duration of admission was significantly extended in the ESS group in comparison to the no-ESS group.  The no-ESS group exhibited a significantly lower free T4 than the ESS group, while the ESS group exhibited a significantly lower TSH and free T3 (P values 0.001 and <0.001, respectively).  Differences in the SOFA score between the ESS and no ESS groups were not statistically significant.  However, the APACHE II score was significantly lower in the ESS group than in the no-ESS group Table 1
While the prevalence of ESRD was not significantly different between the groups, mortality was significantly higher in the ESS group (53.33%) than in the no ESS group (13.33% vs. 20%). able 2
The distribution of types of ESS in the studied patients is as follows; type 1: 10 patients (33.33%), type 2: 14 patients (46.67%), type 3: 2 patients (6.67%), and type 4: 4 patients (13.33%). Most of indications (AKI, pneumonia, and DCL) were significantly more prevalent in types 3 and 4 compared to types 1 and 2 except DKA was more prevalent in type 1 (P value < 0.05) while PE, shock, sepsis, and anemia did not show significant differences between the types of ESS. The duration of admission was significantly prolonged in types 3 and 4 compared to types 1 and 2. The APACHE II score was significantly worse in types 3 and 4 compared to types 1 and 2. Type 2, Type 3, and Type 4 have significantly higher mortality rates, with Type 3 and Type 4 showing a 100% mortality rate. Table 3
Discussion
Patients with normally functioning thyroids can experience a variety of thyroid hormone level disorders due to ESS, which can be triggered by a multitude of factors such as inflammation, infection, surgery, or trauma (13).
The incidence of ESS was 30% (30 patients) and 70% (70 patients) did not have ESS. At 1.62 mIU/L, the median TSH level was within the interquartile range (IQR) of 0.76 to 3.14 mIU/L. 2.56 pg/mL was the median free T3 level, with an interquartile range (IQR) of 2.01 to 3.1 pg/mL. With a median free T4 level of 1.28 ng/dL, the interquartile range (IQR) was 1.1 to 1.7 ng/dL. Free T4 was significantly elevated in the ESS group compared to the no ESS group (P value =0.044), whereas free T3 and TSH were significantly reduced (P values 0.001 and <0.001, respectively).
[bookmark: _Hlk202083669]Guo et al. (14) claim that the FT3 level served as the definition of ESS.  In contrast, the ESS group exhibited FT3 levels of 2.72 ± 0.40 pmol/L, whereas the non-ESS group exhibited FT3 levels of 3.97 ± 0.63 pmol/L.  Nevertheless, the ESS group exhibited significantly lower FT3 levels than the non-ESS group (P < 0.001).    The ESS group achieved an average FT4 level of 11.79 ± 2.83 pmol/L, while the non-ESS group achieved an average of 13.59 ± 5.37 pmol/L. On the other hand, the FT4 levels of the ESS and non-ESS groups were statistically significantly different (P = 0.001).  The non-ESS group had an average TSH level of 0.68 (0.41-1.54) mIU/L, whereas the ESS group had an average of 0.69 (0.36-1.38) mIU/L (P = 0.148).  There was no discernible distinction between the two categories in terms of statistics.  According to the findings, 38.7 percent of the CCUs contained ESS.
Duyu et al (7), 2 criteria were employed to investigate the frequency and associated variables of ESS in children with untreated cancer. The initial criteria mandated that ESS was present if free thyroxine was within the normal or low range and fT3 was below the lower limit. The second criteria further stipulated that rT3 had to be performed and be higher than the normal limits.Ultimately, fourteen (17.3%) of the seventy-five patients were found to have ESS based on criteria 1, and eight (10.6%) based on criteria 2.
The distribution of types of ESS in the studied patients is as follows; type 1: 10 patients (33.33%), type 2: 14 patients (46.67%), type 3: 2 patients (6.67%), and type 4: 4 patients (13.33%).
According to a study conducted on the proportion and pattern of ESS in patients with sepsis in the ICU, the prevalence of ESS was 71%.  In 69% of patients, low T3 levels were observed, while 11% had low T4 levels and 11% had low TSH levels.  Three percent of the patients exhibited TSH levels that exceeded the recommended range. The most prevalent pattern within the 54% of patients with ill euthyroid syndrome was low T3, with normal T4 and TSH levels.   A small proportion of patients demonstrated low T3 levels in conjunction with normal T4 and TSH levels, while a slightly larger proportion had low T3, elevated TSH levels, and normal T4 levels. Conversely, a small proportion of patients had low TSH levels in conjunction with normal T3 and T4, and a small percentage had low T3, low TSH levels, and normal T4 levels (15).
The age and sex were insignificantly different between the ESS and no ESS groups. 
 Our results  demonstrated  age and sex  in the ESS and non-ESS groups were not significantly different (P > 0.05). 
The non-ESS group was composed of 127 men (or 67.9% of the total) and 60 females (or 32.1% of the total), while the ESS group was comprising 82 men (or 69.5% of the total) and 36 females (or 30.5% of the total). The average age of the non-ESS group was 54.0 ± 15.0 years, whereas the ESS group had an average age of 57.5 ± 16.6 years (14).
HTN and DM were not significantly different in prevalence between the ESS and No ESS categories. CKD was significantly more prevalent in the No ESS group, whereas ESRD did not show a significant difference (P value <0.001). The prevalence of LCF, HF, lung cancer, gastric cancer, colon cancer, and breast cancer was not significantly different among the categories. 
Zhang et al., (16) found that among 905 non-dialysis CKD patients, 69.1% exhibited ESS. However, no significant differences were found in thyroid hormone levels (FT4, T4, or TSH) across different CKD stages, suggesting that ESS may not be directly associated with CKD progression.
With a p-value of less than 0.001, the No ESS group had a significantly higher prevalence of AKI (48.57%) than the ESS group (26.67%). Furthermore, a p-value of 0.007 indicated that the PE rate was 13.33 percent higher in the ESS group than in the No ESS group.   No statistically significant difference was observed between the two groups in terms of pneumonia, DCL, DKA, shock, sepsis, anemia, or seizures.
Traumatic brain injury or disease (71/305 cases, 23.3%), sepsis or sepsis shock (31/305 cases, 10.2%), tumors (9/305 instances, 3.0%), and severe disease connected to medicine (23/305 cases, 7.5%), among many other disorders, were discovered in the study.  Two pulmonary embolisms (0.7%) out of three hundred and fifty situations.  There was a significant difference (P < 0.001) in the illness components between the ESS and non-ESS groups. There was an overrepresentation of patients with infections and severe trauma in the ESS group (37.3% and 21.2% of the total, respectively), while there was an equal representation of patients with brain injuries and severe trauma in the non-ESS group (49.7% and 28.3%, respectively) (14).
The duration of admission was significantly prolonged in the ESS group compared to the no ESS group (P value =0.009).
In a cohort of 119 critically ill patients admitted to a tertiary care center in South India, 71% exhibited Non-Thyroidal Illness Syndrome (NTIS), a condition closely related to ESS. Patients with NTIS had significantly longer ICU stays and higher readmission rates compared to those without NTIS. The study concluded that NTIS could serve as an additional low-cost marker for predicting mortality and recovery in critically ill patients (17).
The prevalence of mortality was significantly higher in the ESS group (53.33%) compared to the no ESS group (11.43%) (P value <0.001).
Gutch et al (18) examined 270 cases of patients admitted to the intensive care unit for internal medicine in order to establish a connection between these shifts in thyroid hormone levels and the outcome of these patients. The results demonstrated that 3.5 pmol/L was the minimum acceptable value for FT3. An upcoming investigation by Rothberger et al (19) revealed that 2.3 pg/mL was the norm for FT3 values, and that the ESS group was defined as FT3 < 2.3 pg/mL.  Similar to the conventional definition of ESS, this study established a lower limit of 3.28 pmol/L for the serological normal value of FT3.
Thyroid hormone metabolism, regulation, transportation, transmembrane transport, receptor binding, and aberrant body active regulation are all aspects of ESS that are impacted by a myriad of circumstances. A modification in thyroid hormones is the defining characteristic of ESS; however, its precise mechanism necessitates additional investigation.
End-stage renal disease was present in 38.7 percent of the 305 patients admitted to the intensive care unit. The 28-day mortality rate of the ESS group was significantly higher than that of the non-ESS group (P < 0.001). On its own, ESS was discovered to be associated with an elevated mortality risk (14). Only 5.4% of diabetic hemodialysis patients showed evidence of ESS.  Compared to patients with euthyroidism, those with ESS had nearly three times the risk of short-term mortality (20)
The APACHE II score was significantly worse in the ESS group compared to the no ESS group (P value =0.002). However, SOFA score was insignificantly different between the ESS and no ESS groups (P = 0.481).
According to a study, the ESS group demonstrated a significantly higher APACHE II score (15.44 ± 9.09) than the non-ESS group (11.01 ± 6.78, P < 0.001).    The non-ESS group had a SOFA score of 4 (0-21), while the ESS group had a significantly higher score of 7 (0-19). P < 0.001 (14).
Types 3 and 4 had a significantly longer duration of admission than types 1 and 2 (P value =0.004).  The APACHE II score was significantly lower in types 3 and 4 than in types 1 and 2 (P value =0.017).Type 2, Type 3, and Type 4 have significantly higher mortality rates, with Type 3 and Type 4 showing a 100% mortality rate (P value <0.001).
There is a lot of evidence in the literature linking ESS to disease severity; a drop in FT3 levels is one prognostic indicator for mortality (21, 22).
The ESS group's APACHE II and SOFA scores were significantly higher than those of the non-ESS group, as demonstrated in the present study.   The APACHE II score and the SOFA score in the ESS group are significantly correlated; both scores indicate the severity of the disease. Univariate regression study revealed that ESS was more commonly associated with higher APACHE II scores (1.047) and SOFA scores (1.143), respectively (14). This suggests that the risk of ESS increases as the score increases.
The limitation of the study that it was a single-center design and relatively small sample size. Thyroid function was assessed only once at admission, without follow-up measurements to observe potential hormonal fluctuations during the ICU stay. The study also did not control for potential confounders such as medications, nor did it examine long-term outcomes beyond ICU discharge.
Conclusion
ESS with an incidence rate of 30, was significantly associated with higher mortality, worse APACHE II scores, and longer ICU stays, particularly in patients with Type 3 and Type 4 ESS, both of which exhibited a 100% mortality rate. Lower TSH and free T3 levels and higher free T4 levels were characteristic of the ESS group. The study also found a significant association between ESS and specific admission indications such as AKI, pneumonia, and DCL, with these conditions more prevalent in the more severe ESS subtypes.
Therefore, the study recommended that thyroid function, especially TSH and free T3, be routinely evaluated in critically ill patients upon ICU admission as potential prognostic markers. Further multicenter studies with larger sample sizes and serial thyroid hormone measurements are warranted to validate these findings and clarify the pathophysiological mechanisms and prognostic implications of ESS. 
Sources of funding
This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.
Author contribution
Authors contributed equally to the study.
Conflicts of interest
No conflicts of interest
References 
1. Lee Y-j, Lee HY, Ahn MB, Kim S-k, Cho WK, Lee J-W, et al. Thyroid dysfunction in children with leukemia over the first year after hematopoietic stem cell transplantation. Journal of Pediatric Endocrinology and Metabolism. 2018;31:1241-7.
2. Akbaş T, Sahin İ E, Ozturk A. Alterations in thyroid hormones in brain-dead patients are related to non-thyroidal illness syndrome. Endokrynol Pol. 2018;69:545-9.
3. Vitiello R, Perisano C, Covino M, Perna A, Bianchi A, Oliva MS, et al. Euthyroid sick syndrome in hip fractures: Valuation of vitamin D and parathyroid hormone axis. Injury. 2020;51 Suppl 3:S13-s6.
4. Okayama D, Minami Y, Kataoka S, Shiga T, Hagiwara N. Thyroid function on admission and outcome in patients hospitalized for acute decompensated heart failure. J Cardiol. 2015;66:205-11.
5. Zou R, Wu C, Zhang S, Wang G, Zhang Q, Yu B, et al. Euthyroid Sick Syndrome in Patients With COVID-19. Front Endocrinol (Lausanne). 2020;11:566439.
6. Sparano C, Zago E, Morettini A, Nozzoli C, Yannas D, Adornato V, et al. Euthyroid sick syndrome as an early surrogate marker of poor outcome in mild SARS-CoV-2 disease. J Endocrinol Invest. 2022;45:837-47.
7. Duyu A, Çıtak EC, Ak E, Küpeli S, Yağcı Küpeli B, Bayram İ, et al. Prevalence and Related Factors of Euthyroid Sick Syndrome in Children with Untreated Cancer According to Two Different Criteria. J Clin Res Pediatr Endocrinol. 2018;10:198-205.
8. Wang B, Liu S, Li L, Yao Q, Song R, Shao X, et al. Non-thyroidal illness syndrome in patients with cardiovascular diseases: A systematic review and meta-analysis. Int J Cardiol. 2017;226:1-10.
9. Wang YF, Heng JF, Yan J, Dong L. Relationship between disease severity and thyroid function in Chinese patients with euthyroid sick syndrome. Medicine (Baltimore). 2018;97:e11756.
10. Smallridge RC. Metabolic and anatomic thyroid emergencies: a review. Crit Care Med. 1992;20:276-91.
11. Farajzadeh M, Nasrollahi E, Bahramvand Y, Mohammadkarimi V, Dalfardi B, Anushiravani A. The use of APACHE II scoring system for predicting clinical outcome of patients admitted to the intensive care unit: a report from a resource-limited center. 2021.
12. Jain S, Iverson LM. Glasgow Coma Scale.  StatPearls. Treasure Island (FL): StatPearls Publishing
Copyright © 2025, StatPearls Publishing LLC.; 2025.
13. Safer DL, Fowler N, Adler S, Rowsemitt CN, Najarian T. Do early indicators of euthyroid sick syndrome predict later post-bariatric weight loss? Exploring a novel hypothesis. Medical Hypotheses. 2024;183:111256.
14. Guo J, Hong Y, Wang Z, Li Y. Analysis of the incidence of euthyroid sick syndrome in comprehensive intensive care units and related risk factors. Frontiers in endocrinology. 2021;12:656641.
15. Ganesan K, Anastasopoulou C, Wadud K. Euthyroid Sick Syndrome.  StatPearls. Treasure Island (FL): StatPearls Publishing
Copyright © 2025, StatPearls Publishing LLC.; 2025.
16. Zhang JQ, Yang QY, Xue FS, Zhang W, Yang GZ, Liao X, et al. Preoperative oral thyroid hormones to prevent euthyroid sick syndrome and attenuate myocardial ischemia-reperfusion injury after cardiac surgery with cardiopulmonary bypass in children: A randomized, double-blind, placebo-controlled trial. Medicine (Baltimore). 2018;97:44-87.
17. Praveen NS, Modi KD, Sethi BK, Murthy J, Reddy PK, Kandula S. Study of Non-Thyroidal Illness Syndrome and Its Recovery in Critically Ill Patients at a Tertiary Care Centre in South India. Indian J Endocrinol Metab. 2023;27:50-5.
18. Gutch M, Kumar S, Gupta KK. Prognostic Value of Thyroid Profile in Critical Care Condition. Indian J Endocrinol Metab. 2018;22:387-91.
19. Rothberger GD, Valestra PK, Knight K, Desai AK, Calixte R, Shapiro LE. Low Free T(3) Is Associated With Worse Outcomes in Patients in the ICU Requiring Invasive Mechanical Ventilation. J Intensive Care Med. 2021;36:313-8.
20. Drechsler C, Schneider A, Gutjahr-Lengsfeld L, Kroiss M, Carrero JJ, Krane V, et al. Thyroid Function, Cardiovascular Events, and Mortality in Diabetic Hemodialysis Patients. American Journal of Kidney Diseases. 2014;63:988-96.
21. Castro I, Quisenberry L, Calvo R-M, Obregon M-J, Lado-Abeal J. Septic shock non-thyroidal illness syndrome causes hypothyroidism and conditions for reduced sensitivity to thyroid hormone. J Mol Endocrinol. 2013;50:255-66.
22. Asai K, Shirakabe A, Kiuchi K, Kobayashi N, Okazaki H, Matsushita M, et al. Relation of low triiodothyronine syndrome associated with aging and malnutrition to adverse outcome in patients with acute heart failure. The American journal of cardiology. 2020;125:427-35.


Table 1:Demographic, associated risk factors, indication of admission, duration of admission(days), thyroid hormone measurement, SOFA, APACHE II score of the studied patients and patients with ESS
	
	N=100
	ESS (n=30)
	No ESS (n=70)
	P value

	Age (years)
	Mean ± SD
	54.16 ± 16.35
	58.8 ± 11.8
	52.17 ± 17.66
	0.063

	
	Range
	20 - 79
	28 - 77
	20 - 79
	

	Sex
	Male
	34 (34%)
	14(46.67%)
	20(28.57%)
	0.080

	
	Female
	66 (66%)
	16(53.33%)
	50(71.43%)
	

	Associated risk factors
	DM
	42 (42%)
	14(46.67%)
	28 (40%)
	0.536

	
	HTN
	52(52%)
	18 (60%)
	34(48.57%)
	0.295

	
	ESRD
	4 (4%)
	2 (6.67%)
	2 (2.86%)
	0.581

	
	CKD
	40(40%)
	4 (13.33%)
	36(51.43%)
	<0.001*

	
	LCF
	12(12%)
	4 (13.33%)
	8 (11.43%)
	0.749

	
	HF
	36(36%)
	8 (26.67%)
	28 (40%)
	0.203

	
	Lung cancer
	2 (2%)
	2 (6.67%)
	0 (0%)
	0.088

	
	Stomach cancer
	2 (2%)
	0 (0%)
	2 (2.86%)
	0.088

	
	Colon cancer
	4 (4%)
	2 (6.67%)
	2 (2.86%)
	0.581

	
	Breast cancer
	4 (4%)
	2 (6.67%)
	2 (2.86%)
	0.581

	Indication of admission
	AKI
	42(42%)
	8 (26.67%)
	34(48.57%)
	<0.001*

	
	Pneumonia
	24(24%)
	4 (13.33%)
	20(28.57%)
	0.129

	
	DCL
	14(14%)
	2 (6.67%)
	12(17.14%)
	0.219

	
	DKA
	10(10%)
	4 (13.33%)
	6 (8.57%)
	0.482

	
	PE
	4 (4%)
	4 (13.33%)
	0 (0%)
	0.007*

	
	Shock
	12(12%)
	4 (13.33%)
	8 (11.43%)
	0.749

	
	Sepsis
	10(10%)
	2 (6.67%)
	8 (11.43%)
	0.719

	
	Anemia
	8 (8%)
	2 (6.67%)
	6 (8.57%)
	1.000

	
	Fits
	6 (6%)
	0 (0%)
	6 (8.57%)
	0.174

	Duration of admission(days)
	Median
	13
	16
	13
	0.009*

	
	IQR
	9 - 19
	13 - 19.75
	8 - 18.75
	

	Thyroid hormone measurement
	TSH (mIU/L)
	Median
	1.62
	0.3
	1.8
	0.001*

	
	
	IQR
	0.76 - 3.14
	0.14 - 5.06
	1.18 - 3.13
	

	
	Free T3 (pg/mL)
	Median
	2.56
	1.73
	2.63
	<0.001*

	
	
	IQR
	2.01 - 3.1
	1.4 - 2.79
	2.4 - 3.14
	

	
	Free T4 (ng/dL)
	Median
	1.28
	1.7
	1.25
	0.044*

	
	
	IQR
	1.1 - 1.7
	0.995 -9.66
	1.11 -1.485
	

	SOFA score
	Mean ± SD
	5.46 ± 3.63
	5.07 ± 3.45
	5.63 ± 3.72
	0.481

	
	Range
	0 - 15
	1 - 12
	0 - 15
	

	APACHE II score
	Mean ± SD
	15.98 ± 7.41
	19.4 ± 9.5
	14.51 ± 5.79
	0.002*

	
	Range
	2 - 32
	4 - 32
	2 - 25
	


[bookmark: _Hlk202085589][bookmark: _Hlk202084814]Data was presented  Mean ± SD, range or frequency (%). DM: diabetes mellitus, HTN: hypertension, ESRD: end-stage renal disease, CKD: chronic kidney disease, HF: heart failure. AKI: acute kidney injury, DCL: decompensated chronic liver disease, DKA: diabetic ketoacidosis, PE: pulmonary embolism. TSH: thyroid stimulating hormone, Free T3: free Triiodothyronine, Free T4: free Thyroxine. ESS: euthyroid sick syndrome. SOFA: sequential organ failure assessment. APACHE: acute physiology and chronic health evaluation. *as significant as P value ≤ 0.05





Table 2: Comparison of outcome in patients with ESS versus patients without ESS
	
	ESS (n=30)
	No ESS (n=70)
	P value

	ESRD
	4 (13.33%)
	14 (20%)
	0.573

	Mortality
	16 (53.33%)
	8 (11.43%)
	<0.001*


Data presents as frequency (%). as significant as P value ≤ 0.05.ESS: euthyroid sick syndrome, ESRD: end-stage renal disease. *: significant as P value ≤ 0.05
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Table 3: Indication, duration of admission, APACHE II score and mortality according to type of ESS
	
	Type 1 (n=10)
	Type 2 (n=14)
	Type 3 (n=2)
	Type 4 (n=4)
	P value

	Indication of admission
	AKI
	4(40%)
	2(14.29%)
	2(100%)
	0 (0%)
	0.030*

	
	Pneumonia
	0 (0%)
	0 (0%)
	2(100%)
	2(50%)
	<0.001*

	
	DCL
	0 (0%)
	0 (0%)
	0 (0%)
	2(50%)
	0.003*

	
	DKA
	4(40%)
	0 (0%)
	0 (0%)
	0 (0%)
	0.026*

	
	[bookmark: _Hlk197982843]PE
	2(20%)
	2(14.29%)
	0 (0%)
	0 (0%)
	0.725

	
	Shock
	0 (0%)
	2(14.29%)
	0 (0%)
	2(50%)
	0.089

	
	Sepsis
	0 (0%)
	2(14.29%)
	0 (0%)
	0 (0%)
	0.485

	
	Anemia
	0 (0%)
	2(14.29%)
	0 (0%)
	0 (0%)
	0.485

	Duration of admission (days)
	Median
	16
	16
	20
	31
	0.004*

	
	IQR
	13 - 17
	10.75 - 18.25
	20 - 20
	27 - 35
	

	APACHE II score
	Mean ± SD
	14.8 ± 8.73
	18.43 ± 8.89
	32 ± 0
	28 ± 4.62
	0.017*

	
	Range
	4 - 28
	8 - 31
	32 - 32
	24 - 32
	

	Mortality
	0 (0%)
	10(71.43%)
	2(100%)
	4(100%)
	<0.001*


[bookmark: _Hlk202084913]Data presents as mean ± SD, range or frequency (%). .ESS: euthyroid sick syndrome, AKI: acute kidney injury, DCL: diffuse cerebral lesion, DKA: diabetic ketoacidosis, PE: pulmonary embolism. APACHE: acute physiology and chronic health evaluation. *: significant as P value ≤ 0.05
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