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Abstract: 

Changes in thyroid hormones in people with severe disease conditions are a frequent occurrence. A person's organ function or rate of 
failure can be tracked and determined using their Sequential Organ Failure Assessment (SOFA) score. Therefore, it is of interest to 
evaluate the individual and combined efficacy of TFT, routine biochemical indicators and SOFA scores in predicting mortality in a 
sample of 150 patients hospitalized to the intensive care unit (ICU) within 48 hours of admission. This cohort had a 41.3% overall 
mortality rate, qSOFA score strongly correlated with mortality. Mortality rates gradually climbed with higher scores 3.4% for score 1, 
57.1% for score 2 and 94.7% for score 3 (p<0.001). Thus, data shows the thyroid function tests may be a straightforward and useful 
supplement for early prognostication and risk stratification in the intensive care unit (ICU) when combined with qSOFA.  
 
Keywords: Euthyroid sick syndromes, sequential organ failure assessment, intensive care units (ICUs), mortality, non-thyroid illness 
syndrome (NTIS), quick sequential organ failure assessment (qSOFA) score, ICU mortality, thyroid function test, sepsis, critical 
illness, free T3 (FT3) 

 
Background: 

Critical illness is a life-threatening state of organ dysfunction 
that requires intensive monitoring and advanced support in the 
ICU [1]. Among endocrine responses to systemic stress, non-
thyroidal illness syndrome (NTIS) is common. Reduced 
triiodothyronine (T3), normal or low thyroxine (T4) and 
abnormally low or normal thyroid-stimulating hormone (TSH) 
are its defining characteristics [2–4]. These changes arise from 
hypothalamic–pituitary suppression and impaired peripheral 
conversion and are often linked to worse clinical outcomes [5, 6]. 
Persistent hormone suppression is linked to longer ICU stays 
and more adverse events, even though NTIS may initially save 
energy during systemic stress [3, 5]. Among the mechanisms are 
decreased deiodinase activity, modified thyroid hormone 
transport and binding and cytokine-mediated suppression of 
thyrotropin-releasing hormone [4, 6 and 7]. Systolic blood 
pressure, respiratory rate and mental state are used in the quick 
Sequential Organ Failure Assessment score (qSOFA) for bedside 
risk assessment. A score ≥2 has been validated as a rapid sepsis 
screening tool and indicates a higher risk of unfavorable 
outcomes [8–10]. Therefore, it is of interest to assess thyroid 
profiles (T3, T4 and TSH) and their relationship with qSOFA in 
patients in critical condition. 
 
Materials and Methods: 

This prospective observational study was conducted at a tertiary 
care facility in Northern India between January and December 
2024. After obtaining informed consent from the patients or their 
attendants, a total of 150 critically sick adult patients 
hospitalized to the intensive care unit (ICU) were incorporated. 
Eligible patients were those who were 18 years of age or older 
and hospitalized to the intensive care unit (ICU) in need of close 
observation. Those with pre-existing thyroid disease, chronic 
kidney disease, autoimmune disorders, malignancy, pregnancy, 
or recent exposure to drugs affecting thyroid function (such as 
amiodarone, lithium, interferons, carbamazepine, or 
chemotherapy) were excluded from the study. The severity of 
the disease was evaluated upon admission using the quick 
Sequential Organ Failure Assessment  criteria, 0–3 points are 
awarded for each of the following: respiration rate ≥22 mmHg, 

systolic blood pressure <100 mmHg and altered mental status as 
assessed by the Glasgow Coma Scale (GCS) <15. Blood samples 
were taken for thyroid function tests, including triiodothyronine 
(T3), thyroxine (T4) and thyroid-stimulating hormone (TSH), 
within the first 24 hours of ICU admission. Routine 
investigations such as complete hematogram, renal and liver 
function tests and C-reactive protein (CRP) were recorded. 
Demographic details, comorbidities, vital signs, neurological 
status, duration of ICU stay and outcome at discharge were 
documented using a standardized proforma. To analyze the 
data, SPSS version 24.0 was used. Frequencies and percentages 
were incorporated, while mean ± standard deviation (SD) 
showed continuous variables. Associations between thyroid 
hormones and qSOFA scores were evaluated using Pearson's 
correlation coefficient and group comparisons using the 
Student's t-test or chi-square test. Statistical significance was 
defined as P-values below 0.05. 
 
Results:  

The trial comprised 150 severely sick individuals in total. A 
statistically significant association was observed between qSOFA 
score and mortality (p<0.001). Among patients with qSOFA 
score 0, all 12 patients survived with no mortality. In patient 
with qSOFA score 1, 56 survived and 2 died. Among those with 
qSOFA score 2, 18 survived and 24 died, whereas in patients 
with qSOFA score 3, only 2 survived and 36 died, demonstrating 
progressively increasing mortality with higher qSOFA scores 
(Table 1). Comparison of living and dead revealed that died 
participants had significantly more pulse and respiratory rates, 
lower systolic and diastolic blood pressures, lower Glasgow 
Coma Scale scores and elevated inflammatory markers such as 
leukocyte count and C-reactive protein. With respect to thyroid 
function, non-survivors had lower mean T3 (0.7±0.3 vs 0.9±0.4 
ng/mL, p=0.03), lower TSH (1.7±1.1 vs 2.7±1.0 mIU/L, p<0.001) 
and lower T4 (6.0±2.4 vs 6.6±2.0 µg/dL, p=0.099) compared to 
survivors. A statistically significant negative correlation was 
seen between qSOFA score and all three thyroid hormones: TSH 
(r = –0.427, p<0.001), T3 (r = –0.157, p=0.049) and T4 (r = –0.302, 
p<0.001). The strongest association was noted between TSH and 
qSOFA score (Table 2). 
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Table 1: Distribution of study participants according to qSOFA Score and Mortality 

qSOFA 
Score 

Mortality 
p-value 

No Yes 

0 12 0 

<0.001 
1 56 2 

2 18 24 

3 2 36 

 
Table 2: Correlation between qSOFA Score and Thyroid profile parameters 

Group Mean SD Correlation 
p-
value 

Pair 1 
qSOFA 

Score 
1.7 0.9 

-0.427 <0.001 

 
TSH 2.3 1.2 

Pair 2 
qSOFA 
Score 

1.7 0.9 
-0.157 0.049 

 
T3 0.8 0.4 

Pair 3 
qSOFA 
Score 

1.7 0.9 
-0.302 <0.001 

  T4 6.4 2.2 

 
Discussion: 
Study demonstrates a strong association between thyroid 
hormone suppression and disease severity, as assessed by the 
qSOFA score, among critical patients. Mortality increased 
steeply with rising qSOFA scores, parallel decline in T3, T4 and 
TSH were observed, with TSH showing the strongest correlation. 
These findings found the prognostic role of thyroid function 
testing as a complement to qSOFA in early risk stratification. The 
overall mortality rate of 41.3% in this cohort reflects higher 
sepsis and multi-organ dysfunction, aligning with international 
ICU mortality trends [11]. The steep gradient of mortality across 
qSOFA categories—from 0% at score 0 to nearly 95% at score 3-
supports the predictive utility of qSOFA as a bedside tool, 
consistent with earlier reports by Bidart et al. and Churpek et al. 
[8, 9]. Our results regarding thyroid hormone alterations are in 
agreement with earlier studies reporting low T3 as the most 
consistent abnormality in non-thyroidal illness syndrome (NTIS) 
[2, 3 and 5]. Both T3 and TSH were significantly lower among 
non-survivors, while T4 showed a non-significant downward 
trend. This biochemical pattern is indicative of central inhibition 
of the hypothalamic-pituitary-thyroid axis as well as poor 
peripheral conversion of T4 to T3 [6, 7]. Several large 
observational studies have shown that reduced T3 correlates 
with illness severity and adverse outcomes in sepsis and critical 
illness. Free T3 was discovered by Okoye et al. to be a sole 
predictor of ICU mortality and when paired with SOFA rating, it 
improved predictive accuracy [12]. Similarly, Sun et al. reported 
that participants having septic shock with T3 above 0.48 nmol/L 
had significantly better survival, underscoring the prognostic 
role of T3 [13]. Zhang et al. also demonstrated that low T3 
correlated with higher SOFA scores and higher norepinephrine 
requirement in septic patients [14]. These findings are consistent 
with the present study, where T3 levels declined with increasing 

qSOFA scores and were significantly lower in non-survivors. 
Positive negative relation between TSH and qSOFA is notable. 
While low T3 has been extensively studied, fewer reports 
emphasize TSH suppression. Savvidis et al. highlighted that 
central hypothalamic–pituitary suppression becomes more 
prominent with prolonged or severe illness, accounting for low 
or inappropriately normal TSH despite peripheral hormone 
depletion [5]. Our data support this, as TSH showed the 
strongest inverse association with qSOFA, suggesting its 
potential as an early marker of maladaptive endocrine 
suppression in critical illness. The pathophysiology of NTIS in 
sepsis involves cytokine-mediated inhibition of deiodinases, 
increased reverse T3, reduced thyroid hormone receptor activity 
and suppressed hypothalamic TRH release [6, 7]. These 
mechanisms may initially conserve energy during acute stress, 
but persistent hormone suppression can impair cardiovascular 
function, immune response and tissue repair, leading to poor 
outcomes [15]. The observed association between suppressed 
thyroid profile and higher qSOFA scores in our study reflects 
this maladaptive transition. Clinically, assessment of thyroid 
hormones along with qSOFA may enhance prognostication. 
Sanjay et al. found that low free T3 was associated with longer 
ICU stays and higher SOFA scores, advocating for thyroid 
testing as a supplementary prognostic tool [16]. Xu et al. also 
demonstrated that reduced FT3 correlated with worse 
postoperative ICU outcomes and higher SOFA scores [17]. Our 
findings extend this evidence by linking thyroid suppression 
directly to qSOFA, a simpler bedside tool, thereby broadening its 
applicability in resource-limited settings. Despite these 
promising associations, routine thyroid hormone replacement in 
NTIS remains controversial. Randomized trials have shown 
mixed results, with no consistent survival benefit [5, 18]. Across 
different studies, levothyroxine reliably raises T4/FT4 but does 
not consistently improve patient-centred outcomes; benefits, if 
any, appear more plausible in combined low T3 with 
low/declining T4 rather than isolated low-T3 states. Current 
evidence therefore does not support routine T4 supplementation 
outside protocolized research or carefully selected cases under 
specialist oversight [5, 18 and 19]. Thus, while thyroid function 
testing may be valuable for risk stratification, therapeutic 
interventions require further validation through multicenter 
interventional studies. 
 
Limitations: 
The present study had certain limitations. Thyroid hormones 
were measured only once within 24 hours of admission, 
preventing evaluation of dynamic trends that may carry 
prognostic information. The cohort was predominantly septic, 
which may limit generalizability to non-septic critically ill 
populations. Additionally, confounding effects of medications, 
nutrition and comorbidities could not be fully excluded. 
 
Conclusion 

We show a significant negative relationship between the severity 
of the illness as determined by the qSOFA score in critically sick 
patients and thyroid hormone levels, specifically T3 and TSH. 



ISSN 0973-2063 (online) 0973-8894 (print)  

©Biomedical Informatics (2026) Bioinformation 22(7): 3988-3991  (2026) 
 

3991 

 

These findings suggest that thyroid function testing, when used 
alongside qSOFA, may serve as a simple and valuable adjunct 
for early prognostication and risk stratification in the ICU. 
Larger multicenter and interventional studies are required to 
determine whether monitoring or therapeutic modulation of 
thyroid hormones can improve patient survival and recovery. 
 
Advancement of knowledge: 
This study demonstrates that alterations in thyroid hormone 
levels are significantly associated with disease severity and 
mortality in critically ill patients. It highlights that combining 
thyroid function tests (TFT) with qSOFA scores enhances early 
prognostication and risk stratification in ICU settings. This 
integrated approach offers a simple, accessible and cost-effective 
tool to improve clinical decision-making and patient outcome 
prediction beyond conventional scoring systems alone.  
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