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Purpose: Free triiodothyronine (FT3) and FT3/free thyroxine (FT4) ratio have been associated with mortality in various diseases.
However, no study to date has identified a link between FT3, FT3/FT4 ratio and all-cause mortality in patients with diabetic foot ulcers
(DFUs). This study aimed to investigate this relationship.
Methods: This retrospective cohort study included 726 patients diagnosed with DFUs in a public hospital from January 2015 to
October 2019. Patients were classified by the optimal cut-off values of the FT3 and FT3/FT4 ratio, respectively. The association of
FT3 and FT3/FT4 ratio with all-cause mortality was evaluated in a multivariable cox regression model. Directed acyclic graphs were
used to assess the minimally sufficient sets of confounding variables.
Results: Log rank tests indicated that patients with low FT3 and FT3/FT4 ratio had lower overall survival rates (all p < 0.001). The
adjusted HRs for all-cause mortality were 0.48 (95% CI: 0.32–0.73, P = 0.001) when comparing high versus low FT3 and 0.47 (95%
CI: 0.32–0.70, P < 0.001) when comparing high versus low FT3/FT4 ratio. Subgroup analyses showed that these associations existed
only in elderly patients (≥65 years) and women, after adjustment. In men, only high FT3/FT4 ratio was associated with low all-cause
mortality, after adjustment.
Conclusion: Routine assessment of FT3 and FT3/FT4 ratio may be a simple and effective way to identify high-risk patients with
DFUs, especially in elderly patients and women.
Keywords: FT3, FT3/FT4 ratio, mortality, diabetic foot ulcer

Introduction
Diabetic foot ulcers (DFUs), a common and disastrous complication of diabetes mellitus,1 are the cause of a high rate of
amputation and health-care costs and are generally associated with an excess risk of all-cause mortality.2,3 Patients with
DFUs face a 5-year mortality as high as 30.5%, which is comparable to cancer.4 The occurrence and prognosis of DFUs
are related to many factors, such as genetic factors,5 smoking6 and therapeutic interventions, for instance, autologous
platelet-rich gel.7 Several risk factors were found to contribute to the mortality of DFUs, including age, male, chronic
renal insufficiency, dialysis, lower hemoglobinA1c (HbA1c), peripheral artery disease and the severity of DFUs.3,8,9

However, the risk factors were inadequate and inconsistent in different population.8,9 Identifying other commonly
available clinical factors that predict mortality in patients with DFUs is important to improve outcomes and prolong life.

Attention has been recently devoted to thyroid hormones as factors in predicting mortality in various diseases,
especially acute or systemic diseases. Lower triiodothyronine (T3) was found to be closely associated with mortality in
patients with chronic renal failure (CRF),10 acute myocardial infarction11 and surgical sepsis.12 The FT3/FT4 ratio was
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a marker of thyroid hormone conversion, reflecting deiodinase activity.13 Lower FT3/FT4 ratio was found to be
associated with mortality in patients with coronary artery disease,14 patients undergoing PCI,15 patients with dilated
cardiomyopathy and16 colorectal cancer17 and hospitalized geriatric patients.18 DFUs as a severe diabetic complication
also accompany significant systemic dysfunction. Poor glycemic control, diabetic neuropathy and peripheral artery
disease neuropathy are known as causative factors of DFUs.3 Studies19–24 have found that FT3 was associated with
glycemic control, diabetes, diabetic retinopathy, diabetic nephropathy and diabetic microangiopathy. High FT3/FT4 ratio
was associated with diabetes.20 Therefore, there might be a potential relationship between FT3, FT3/FT4 ratio and the
prognosis of DFUs.

Up to now, no study has identified a relationship between FT3, FT3/FT4 ratio and all-cause mortality in patients with
DFUs. Therefore, in this study, we aimed to explore the role of FT3 and FT3/FT4 ratio in predicting the risk of all-cause
mortality in patients with DFUs.

Materials and Methods
Study Population
This retrospective cohort study enrolled 907 participants who were diagnosed with type 2 diabetes mellitus and DFUs in
the First Affiliated Hospital of Wenzhou Medical University from January 2015 to October 2019. The exclusion criteria
included those with previous thyroid disease and persons under medication interfering with thyroid function (thyroid
hormone preparations, amiodarone, methimazole, propylthiouracil, antipsychotics and lithium). Finally, a total of 726
patients with DFUs were included in this study.

The study protocol was approved by the ethics committee of the First Affiliated Hospital of Wenzhou Medical
University (approval number: 2018-105). The data of patients accessed were anonymized and maintained with con-
fidentiality. Due to the retrospective nature of the study, not compromising the privacy of patients, the requirement for
informed consent was waived. This study was performed in accordance with the Declaration of Helsinki as revised in
2013.

Data Collection and Grouping
The baseline information collected including demographic characteristics, diabetes duration, hypertension, lifestyle
habits including smoking, alcohol use and laboratory parameters including free thyroxine (FT4), free triiodothyronine
(FT3), thyroid-stimulating hormone (TSH), albumin (ALB), hemoglobin (Hb), HbA1c, total cholesterol (TC), triglycer-
ide (TG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C) and creatinine were
retrospectively extracted from medical records. The primary end point for this study was all-cause mortality. Survival
status was acquired through medical records or telephone follow-up. The Chronic Kidney Disease Epidemiology
Collaboration equation was used to calculate the estimated glomerular filtration rate (eGFR).25 Smoking was categorized
as currently smoking or non-smoking (including ex-smokers). Alcohol use was categorized as currently drinking or no
alcohol consumption. Individuals ≥65 years old were defined as elderly, according to the United Nations definition. The
degree of severity of DFUs was subdivided according to the Wagner classification26 (grade score 0–5) and categorized as
no severe DFUs (Wagner grade score <3) and severe DFUs (Wagner grade score ≥3). Patients were categorized as low
FT3, high FT3 groups and low FT3/FT4 ratio, high FT3/FT4 ratio groups based on the optimal cut-off values of the FT3
and FT3/FT4 ratio suggested by the ROC curves.

Statistical Analysis
The data are presented as n (%), mean ± standard deviation, median and interquartile range (skewed variables).
Continuous variables were compared using two-sided Student’s t-test or Mann–Whitney U-test. Categorical variables
were compared using Chi-squared test. The cut-off values of FT3 and FT3/FT4 ratio for the all-cause mortality were
evaluated using the receiver operating characteristic (ROC) curves. The cut-off value with the highest sum of
sensitivity and specificity was considered as the optimal cut-off value. Kaplan–Meier survival curves and log rank
tests were used to compare the differences in overall survival (OS). The relationship between FT3, FT3/FT4 ratio and
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all-cause mortality was analyzed by cox proportional hazards regression. HRs with corresponding 95% CIs were
estimated. An online DAGitty software (http://www.dagitty.net) was used to construct directed acyclic graphs (DAGs)
(Supplemental Figures 1 and 2) and assess the minimally sufficient sets of confounding variables,27 which included
age, sex, severe DFUs, smoking, alcohol use, diabetes duration, eGFR and HbA1c for FT3. The variables for FT3/FT4
ratio were age, sex, smoking, alcohol use, eGFR and HbA1c. P values of 0.05 were considered statistically significant
for all tests. The statistical analyses were performed using SPSS (IBM, IL, USA) version 22.

Results
Clinical Characteristics of the Study Population
The optimal cut-off values of FT3 and FT3/FT4 ratio for the all-cause mortality suggested by ROC curves were 3.72
(pmol/L) and 0.3068, respectively. Area under ROC curve (AUC) for FT3 was 0.608, 95% CI: 0.549–0.668. AUC for
FT3/FT4 ratio was 0.593, 95% CI: 0.534–0.653 (Figure 1). The clinical characteristics of the study population subdivided
according to the optimal cut-off values of FT3 and FT3/FT4 ratio are shown in Tables 1 and 2. Patients with low FT3 had
longer diabetes duration, higher prevalence of severe DFUs, HbA1c and lower eGFR, ALB, Hb, TC, HDL-C, and LDL-
C than those with high FT3 (all P < 0.05). Patients with low FT3/FT4 ratio had higher HbA1c, prevalence of Wagner
grade score ≥3 and lower ALB, Hb, TC, TG, HDL-C, LDL-C, and prevalence of alcohol use than those with high FT3/
FT4 ratio (all P < 0.05).

Kaplan–Meier Curves for OS
Log rank tests of the Kaplan–Meier curves indicated that patients with low FT3 and FT3/FT4 ratio had lower OS rates
compared to patients with high FT3 and FT3/FT4 ratio (Figure 2). The cumulative overall survival rates at 1, 3, and 5
years are shown in Table 3.

Figure 1 ROC curves of FT3 and FT3/FT4 ratio for predicting the all-cause mortality. The optimal cut-off values of FT3 and FT3/FT4 ratio were 3.72 (pmol/L) and 0.3068,
respectively. AUC for FT3 was 0.608, 95% CI: 0.549–0.668. AUC for FT3/FT4 ratio was 0.593, 95% CI: 0.534–0.653.
Abbreviations: FT3, free triiodothyronine; FT4, free thyroxine; ROC, receiver operating characteristic; AUC, area under ROC curve.

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2022:15 https://doi.org/10.2147/DMSO.S354754

DovePress
469

Dovepress Hong et al

Powered by TCPDF (www.tcpdf.org)

http://www.dagitty.net
https://www.dovepress.com/get_supplementary_file.php?f=354754.docx
https://www.dovepress.com/get_supplementary_file.php?f=354754.docx
https://www.dovepress.com
https://www.dovepress.com


Unadjusted and Multivariate Cox Regression Analyses for All-Cause Mortality
The unadjusted and multivariable-adjusted cox regression analyses were performed to evaluate the relationship between
FT3, FT3/FT4 ratio and all-cause mortality (Table 4). The adjusted HRs for all-cause mortality were 0.48 (95% CI: 0.32–
0.73, P = 0.001) when comparing high versus low FT3 and 0.47 (95% CI: 0.32–0.70, P < 0.001) when comparing high
versus low FT3/FT4 ratio. In subgroup analyses stratified by gender, similar results were found in woman: high FT3

Figure 2 Kaplan–Meier curve of overall survival. (A) Low FT3 (<3.72 pmol/L) and High FT3 (≥3.72 pmol/L). (B) Low FT3/FT4 ratio (<0.3068) and High FT3/FT4 ratio
(≥0.3068).

Table 1 Baseline Characteristics of Participants with Low and High FT3

Characteristic Low FT3 (<3.72 pmol/L) (N = 149) High FT3 (≥3.72 pmol/L) (N = 577) P-value

Male (%) 89 (59.7) 343 (59.4) 0.949

Age (years) 68 (61–76) 69 (60–76) 0.705

Age ≥65 (%) 95 (63.8) 361 (62.6) 0.788
Smoking (%) 42 (28.2) 170 (29.5) 0.760

Alcohol use (%) 39 (26.2) 144 (25.0) 0.760

Diabetes duration (years) 10 (10–20) 10 (5–18) 0.002
Diabetic foot ulcer duration (days) 30 (10–60) 30 (10–60) 0.225

Severe DFUs (%) 100 (67.1) 288 (49.9) <0.001

SBP (mmHg) 138 (123–158) 143 (128–159) 0.066
DBP (mmHg) 73 (64–83) 75 (68–83) 0.122

TSH (mIU/L) 1.55 (0.93–2.71) 1.49 (0.94–2.22) 0.223

FT3 (pmol/L) 3.30 (3.10–3.53) 4.40 (4.10–4.70) <0.001
FT4 (pmol/L) 12.05 (10.13–13.73) 11.83 (10.63–13.84) 0.686

FT3/FT4 ratio 0.27 (0.23–0.33) 0.37 (0.32–0.43) <0.001

eGFR (EPI) (mL/min/1.73m2) 73.7 (45.0–92.8) 83.6 (61.5–96.1) 0.002
ALB (g/L) 29.3 ± 5.7 34.6 ± 4.8 <0.001

Hb (g/L) 102.5 ± 17.1 118.0 ± 17.7 <0.001

HbA1c (%) 8.9 (7.6–11.5) 8.6 (7.4–10.5) 0.037
TC (mmol/L) 3.70 (3.08–4.52) 4.07 (3.34–5.10) 0.003

TG (mmol/L) 1.22 (0.84–1.64) 1.28 (0.94–1.82) 0.157

HDL-C (mmol/L) 0.76 (0.57–0.99) 0.92 (0.75–1.11) <0.001
LDL-C (mmol/L) 2.13 (1.65–2.69) 2.37 (1.72–3.08) 0.023

Abbreviations: DFUs, diabetic foot ulcers; SBP, systolic blood pressure; DBP, diastolic blood pressure; TSH, thyroid-stimulating hormone; FT3, free triiodothyronine; T4,
thyroxine; FT4, free thyroxine; eGFR, estimated glomerular filtration rate; ALB, albumin; Hb, hemoglobin; HbA1c, hemoglobin A1c; TC, total cholesterol; TG, triglyceride;
HDL, high-density lipoprotein; LDL, low-density lipoprotein.
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(adjusted HRs 0.38, 95% CI: 0.21–0.72, P = 0.003) and FT3/FT4 ratio (adjusted HRs 0.39, 95% CI: 0.21–0.71, P =
0.002) were inversely associated with all-cause mortality. Unadjusted cox regression analyses revealed that high FT3 and
FT3/FT4 ratio were associated with low all-cause mortality in men; however, only the association between high FT3/FT4
ratio (adjusted HRs 0.54, 95% CI: 0.32–0.91, P = 0.021) and low all-cause mortality remained significant after adjusting
by confounding variables. In subgroup analyses stratified by age, high FT3 (adjusted HRs 0.44, 95% CI: 0.28–0.69, P <
0.001) and FT3/FT4 ratio (adjusted HRs 0.40, 95% CI: 0.26–0.62, P < 0.001) were associated with low all-cause
mortality only in elderly patients (≥65 years), after adjustment.

Cox regression analyses were also used to evaluate the relationship between TSH, FT4 and all-cause mortality. No
significant association was found between TSH, FT4 and all-cause mortality (P > 0.05).

Table 2 Baseline Characteristics of Participants with Low and High FT3/FT4 Ratio

Characteristic Low FT3/FT4 ratio (<0.3068) (N = 216) High FT3/FT4 ratio (≥0.3068) (N = 510) P-value

Male (%) 117 (54.2) 315 (61.8) 0.057
Age (years) 70 (60–77) 68 (60–75) 0.110

Age ≥65 (%) 145 (67.1) 311 (61.0) 0.177

Smoking (%) 61 (28.2) 151 (29.6) 0.711
Alcohol use (%) 43 (19.9) 140 (27.5) 0.032

Diabetes duration (years) 10 (6–20) 10 (6–18) 0.405

Diabetic foot ulcer duration (days) 30 (10–60) 30 (10–60) 0.347
Severe DFUs (%) 149 (69.0) 239 (46.9) <0.001

SBP (mmHg) 141 (125–158) 144 (128–159) 0.231
DBP (mmHg) 74 (65–83) 75 (68–83) 0.400

TSH (mIU/L) 1.31 (0.75–2.14) 1.57 (1.05–2.40) <0.001

FT3 (pmol/L) 3.80 (3.23–4.10) 4.40 (4.00–4.80) <0.001
FT4 (pmol/L) 14.39 (13.13–16.19) 11.20 (10.03–12.33) <0.001

FT3/FT4 ratio 0.26 (0.23–0.29) 0.38 (0.35–0.44) <0.001

eGFR (EPI) (mL/min/1.73m2) 80.5 (56.3–94.9) 82.6 (58.4–96.0) 0.333
ALB (g/L) 30.4 ± 5.6 34.8 ± 4.8 <0.001

Hb (g/L) 105.6 ± 17.8 118.7 ± 17.6 <0.001

HbA1c (%) 8.9 (7.6–11.5) 8.6 (7.3–10.4) 0.005
TC (mmol/L) 3.70 (3.04–4.59) 4.13 (3.42–5.10) <0.001

TG (mmol/L) 1.20 (0.84–1.62) 1.29 (0.95–1.86) 0.013

HDL-C (mmol/L) 0.80 (0.63–1.02) 0.93 (0.76–1.11) <0.001
LDL-C (mmol/L) 2.11 (1.67–2.78) 2.37 (1.74–3.07) 0.021

Abbreviations: DFUs, diabetic foot ulcers; SBP, systolic blood pressure; DBP, diastolic blood pressure; TSH, thyroid-stimulating hormone; FT3, free triiodothyronine; T4,
thyroxine; FT4, free thyroxine; eGFR, estimated glomerular filtration rate; ALB, albumin; Hb, hemoglobin; HbA1c, hemoglobin A1c; TC, total cholesterol; TG, triglyceride;
HDL, high-density lipoprotein; LDL, low-density lipoprotein.

Table 3 Cumulative Overall Survival of Participants Categorized by FT3 and FT3/FT4 Ratio

1-Year OS 3-Year OS 5-Year OS

FT3

Low (<3.72 pmol/L) 83.1% 67.8% 59.6%

High (≥3.72 pmol/L) 92.7% 86.4% 86.4%
FT3/FT4 ratio

Low (<0.3068) 84.5% 73.1% 69.9%
High (≥0.3068) 93.3% 86.5% 85.7%

Abbreviations: FT3, free triiodothyronine; FT4, free thyroxine; OS, overall survival.
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Discussion
To the best of our knowledge, this is the first study to reveal the relationship between FT3, FT3/FT4 ratio and all-cause
mortality in patients with DFUs. In this study, log rank tests of the Kaplan–Meier curves indicated that patients with low
FT3 and FT3/FT4 ratio had lower OS rates. This study demonstrated an independent association between low FT3, FT3/
FT4 ratio and high all-cause mortality in patients with DFUs by multivariable cox regression analyses.

In previous studies, T3, thyroxine (T4), FT3/FT4 ratio and TSH had different predictive effects on mortality. Low
FT3, FT3/FT4 ratio, high FT4 but not TSH were found to be associated with high mortality in older adults.18,28 Low
FT3/FT4 ratio was found to be associated with high mortality in patients who underwent PCI15 and with dilated
cardiomyopathy and16 colorectal cancer,17 but these studies have not evaluated the relationship between FT3, FT4,

Table 4 Unadjusted and Multivariate Cox Regression Analyses for All-Cause Mortality

Unadjusted HR (95% CI) P-value Adjusted HR (95% CI) P-value

Total
FT3

Low (<3.72 pmol/L) Ref _ Ref _

High (≥3.72 pmol/L) 0.37 (0.25–0.53) <0.001 0.48 (0.32–0.73)a 0.001
FT3/FT4 ratio

Low (<0.3068) Ref _ Ref _

High (≥0.3068) 0.46 (0.32–0.66) <0.001 0.47 (0.32–0.70)b <0.001
Male

FT3
Low (<3.72 pmol/L) Ref _ Ref _

High (≥3.72 pmol/L) 0.46 (0.28–0.75) 0.002 0.61 (0.35–1.07)c 0.082

FT3/FT4 ratio
Low (<0.3068) Ref _ Ref _

High (≥0.3068) 0.50 (0.31–0.81) 0.005 0.54 (0.32–0.91)d 0.021

Female
FT3

Low (<3.72 pmol/L) Ref _ Ref _

High (≥3.72 pmol/L) 0.27 (0.15–0.47) <0.001 0.38 (0.21–0.72)c 0.003
FT3/FT4 ratio

Low (<0.3068) Ref _ Ref _

High (≥0.3068) 0.40 (0.23–0.70) 0.001 0.39 (0.21–0.71)d 0.002
Age < 65 years

FT3

Low (<3.72 pmol/L) Ref _ Ref _
High (≥3.72 pmol/L) 0.33(0.13–0.82) 0.017 0.83 (0.28–2.43)e 0.730

FT3/FT4 ratio

Low (<0.3068) Ref _ Ref _
High (≥0.3068) 1.03 (0.37–2.85) 0.960 1.36 (0.40–4.59)f 0.622

Age ≥ 65 years

FT3
Low (<3.72 pmol/L) Ref _ Ref _

High (≥3.72 pmol/L) 0.36 (0.24–0.55) <0.001 0.44 (0.28–0.69)e <0.001

FT3/FT4 ratio
Low (<0.3068) Ref _ Ref _

High (≥0.3068) 0.41 (0.28−0.61) <0.001 0.40 (0.26−0.62)f <0.001

Notes: aThe multivariable cox regression was adjusted for risk factors including age, sex, severe DFUs, smoking, alcohol use, diabetes duration, eGFR and HbA1c. bThe
multivariable cox regression was adjusted for risk factors including age, sex, smoking, alcohol use, eGFR and HbA1c. cThe multivariable cox regression was adjusted for risk
factors including severe DFUs, smoking, alcohol use, diabetes duration, eGFR and HbA1c. dThe multivariable cox regression was adjusted for risk factors including age,
smoking, alcohol use, eGFR and HbA1c. eThe multivariable cox regression was adjusted for risk factors including sex, severe DFUs, smoking, alcohol use, diabetes duration,
eGFR and HbA1c. fThe multivariable cox regression was adjusted for risk factors including age, sex, smoking, alcohol use, eGFR and HbA1c.
Abbreviations: DFUs, diabetic foot ulcers; FT3, free triiodothyronine; FT4, free thyroxine; eGFR, estimated glomerular filtration rate; HbA1c, hemoglobin A1c; Ref,
reference.
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TSH and mortality. Low FT3, high FT4 but not TSH were found to be associated with high mortality in patients who
underwent coronary angiography.29 Distinct clinical and anthropometric characteristics of participants might account for
the conflicting results of these studies.

The pathophysiological mechanism underlying the association between low FT3, FT3/FT4 ratio and high all-cause
mortality in patients with DFUs remains unclear. Most of the circulating T3 is produced from peripheral thyroxine
deiodination. Thus, T3 exerts a potent biological effect on targeted organs and tissues.30 Conversion of FT4 to FT3 takes
place in the liver, kidneys, skeletal muscles and thyroid.31 Reduced renal blood flow, poor nutritional status, peripheral
metabolic changes and increased pro-inflammatory cytokines may result in low T3 levels.16 FT3/FT4 ratio reflects the 5’-
deiodinase activity, and impaired peripheral deiodinase activity may be an early physiopathologic reaction to various
diseases.32 FT3/FT4 ratio was also suggested as an indicator of unfavorable metabolic profiles.33 Some of our
participants may be accompanied by euthyroid sick syndrome, which is characterized by low T3 in people with normal
thyroid function. Euthyroid sick syndrome is common in critically ill patients or people in poor nutritional status. The
down-regulation of FT3 levels was thought to be an adaptive mechanism to acute or serious diseases.32,34 On the basis of
discussions above, it can be concluded that patients with low FT3 and FT3/FT4 ratio might represent a subgroup of
people with serious diseases related to high all-cause mortality.

In this study, patients with low FT3 and FT3/FT4 ratio were in an unfavorable condition: poor nutritional status
(lower Hb and ALB), heavier burden of disease (higher prevalence of severe DFUs), and worse glycemic control (higher
HbA1c). A previous study18 also found that FT3 and FT3/FT4 ratio positively correlated with Hb and ALB in
hospitalized older patients. Partly consistent with previous reports,33,35 in which FT3 and FT3/FT4 ratio were positively
related to TG and glucose and negatively with HDL-C, in the present study, patients with low FT3 had lower TC, HDL-
C, and LDL-C, and patients with low FT3/FT4 ratio had lower TC, TG, HDL-C, and LDL-C. Low T3 is the most
frequent alteration of the thyroid hormone observed in chronic kidney disease, due to reduced deiodinase activity,
inorganic iodide accumulation, and toxic uremic solutes, altering the central control of the pituitary gland.36 In this study,
participants with low FT3 had significantly lower eGFR. Similarly, lower eGFR was observed in participants with low
FT3/FT4 ratio, but the difference was small and did not reach statistical significance.

In subgroup analyses, the association between high FT3 and low all-cause mortality became no longer statistically
significant after adjustment for confounders in men. A prospective cohort study of the outpatients ≥75 years old in Italy37

has reported a similar finding that a significant association between FT3 and all-cause mortality was only found in
women, not in men. They also found that low TSH and high FT4 in men were associated with high mortality. However,
no association was found between FT4 and all-cause mortality in this study. The associations between high FT3/FT4
ratio and low all-cause mortality were found in both women and men. FT3/FT4 ratio might be a more effective predictor
of all-cause mortality than a single thyroid hormone in men. The mechanism behind the gender difference is unclear. One
of the probable explanations is that thyroid diseases, such as autoimmune disease and subclinical thyroid dysfunctions,
are more prevalent in women than in men,38 which might lead to an enhanced mortality. It is hypothesized that sexual
chromosomes and/or gonadal hormones might deeply affect thyroid physiology and pathophysiology.38 In addition,
although the odds of having severe DFUs such as osteomyelitis were irrespective of gender,39 gender was found to be
a predictor of mortality of DFUs.9

In subgroup analyses stratified by age, high FT3 and FT3/FT4 ratio were only associated with low all-cause mortality
in elderly patients (≥65 years). Previous study40 shows that thyroid dysfunction arises with age, which is associated with
increased mortality. The researchers consider that the consequences of thyroid dysfunction during middle age and elderly
were inconsistent and cannot be extrapolated to each other.40 FT3 declines with age, which is likely due to the decrease in
peripheral T4 to T3 conversion. This might be an important contributor to the decrease in basal metabolic rate with
aging.41 Euthyroid sick syndrome is also common in the elderly.42 The above conditions might contribute to the
discrepancies in results between patients ≥65 years old and <65 years old.

This study has two strengths. First, the sample size of this study was relatively large. Second, in order to avoid bias,
DAGs were used to guide the construction of multivariable cox regression to ensure that only plausible confounders were
adjusted.
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This study also has a limitation. The participants in this study were from single center. Therefore, the results may not
be applicable to general patients with DFUs. Further multi-center research will be needed to complement the limitation.

Conclusion
This study identified FT3 and FT3/FT4 ratio as new prognostic factors in patients with DFUs. Routine assessment of FT3
and FT3/FT4 ratio is a simple and effective way to identify high-risk patients with DFUs, especially in elderly patients
and women, and early intensive interventions may help to improve the prognosis of those patients.
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