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Univariate model Multivariate model

OR (95% Cl) P-value OR (95% Cl) P-value

Demographic characteristics

Age (years) 1.036 (1.017-1.056) <0.001 1.039 (1.018-1.061) <0.001

Symptoms
Vomiting 2.729 (1.272-5.858) 0.010 2920 (1.233-6.913) 0.015
Diarrhea 1.315 (0.415-4.162) 0.642

Medication at admission

Diuretics 3.507 (1.327-9.274) 0.011
ACEI/ARBs 1.537 (0.741-3.189) 0.248
Glucocorticoids 0.677 (0.279-1.642) 0.388

Laboratory parameters

Platelets (x10°/L) 0.997 (0.994-0.999) 0.016 0.995 (0.991-0.998) 0.002
Lymphocytes (x10°/L) 0.494 (0.329-0.749) <0.001
Neutrophils (x10/L) 1.038 (1.013-1.171) 0.001 1.167 (1.079-1.263) <0.001
NLR 1.053 (1.024-1.083) <0.001
ALT (mmol/L) 1.000 (0.996-1.004) 0.848
AST (mmol/L) 1.002 (0.999-1.005) 0.196
Albumin 0.968 (0.928-1.009) 0.124
€GFR (mL/min/1.73m?) 0.990 (0.981-1.000) 0.039
APTT (s) 1.036 (0.999-1.075) 0.058
PCT (ng/ml) 1.062 (1.003-1.125) 0.040
BNP (ng/L) 1.001 (1.000-1.002) 0.007
hs-cTnT (pg/ml) 1.001 (0.999-1.003) 0226

CT assessment

TSS (scores) 1.220 (1.094-1.361) <0.001 1.203 (1.069-1.354) 0.002

OR, odds ratio; CI, confidence intervals; ACEI/ARB, angiotensin-converting enzyme inhibitor/angiotensin receptor blocker; AST, aspartate aminotransferase; eGFR, estimated glomerular
filtration rate; APTT, activated partial thromboplastin time; PCT, procalcitonin; BNP, brain natriuretic peptide; TSS, total severity score.
A P-value <0.05 was considered statistically significant, shown in bold.
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Normonatremia Hyponatremia

(n=50) (n=54)

Thyroid function

FT3 (pmol/L) 3.7+£09 31+£09 0.001

FT4 (pmol/L) 169 (152-18.8) 15.7 (13.2-21.1) 0.507
FT3/FT4 0.23 (0.18-0.25) 021 (0.16-0.27) 0.486
TSH (ulU/ml) 22 (12-34) 1.4 (0.8-2.4) 0.038

CT assessment

TSS 2.3 (2.0-4.0) 2.8 (2.0-3.6) 0.172

Values are expressed as mean (+ standard deviation) or median (interquartile range). FT'3, free
triiodothyronine; FT4, free thyroxine; TSH, thyroid stimulating hormone; TSS, total
severity score.

A P-value <0.05 was considered statistically significant, shown in bold.
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CI, confidence intervals; FI3, free triiodothyronine.
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853 patients with laboratory -
confirmed COVID-19 admitted to
the First Hospital of Shanxi
Medical University, from January
1 to January 31, 2023

543 patients with COVID-19
infection and pulmonary
manifestations

Final study group of 343
participants

Exclusion of patients who were
missing CT imaging data (n=278)
or transferred from other
hospitals (n=32)

Exclusion of patients who were
missing laboratory indicators
(n=185) or hypernatremia (n=15)
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Normonatremia

(n=194)

Demographic characteristics

Hyponatremia

(n=149)

<0.001

Age (years) 72.5 (65.0-82.8) 80.0 (70.0-86.5)

Male, 1 (%) 1100 (56.7) 91.0 (61.1) 0415
Body mass index 23.9 (21.1-26.8) 24.2 (21.3-26.7) 0.769
(kg/mz)

Vital signs

Body 365 (36.3-36.8) 36.6 (36.3-37.0) 0.087
temperature (°C)

Pulse 80.0 (76.0-90.0) 80.0 (73.5-90.5) 0.430
(Times/min)

SBP (mmHg) 1300 (118.0-139.8) 132.0 (118.0-144.0) 0.325
DBP (mmHg) 76.0 (70.0-82.0) 76.0 (69.0-82.5) 0.839
Symptoms

Fever, 1 (%) 28.0 (14.4) 31.0 (20.8) 0.121
Shortness of 93.0 (47.9) 60.0 (40.3) 0.157
breath, n (%)

Cough/ 153.0 (78.9) 104.0 (69.8) 0.055
Expectoration,

n (%)

Muscle soreness, 26.0 (13.4) 14.0 (9.4) 0.252
n (%)

Disturbance of 12.0 (6.2) 16.0 (10.7) 0.127
consciousness,

n (%)

Poor appetite, 124.0 (63.9) 103.0 (69.1) 0.312
n (%)

Vomiting, n (%) 11.0 (5.7) 21.0 (14.1) 0.008
Diarrhea, 1 (%) 6.0 (3.1) 6.0 (4.0) 0.641
Comorbidities

Diabetes, 11 (%) 45.0 (232) 44.0 (29.5) 0.185
Hypertension, 97.0 (50.0) 71.0 (47.7) 0.666
n (%)

Coronary heart 31.0 (16.0) 16.0 (10.7) 0.162
disease, n (%)

Cerebral 28.0 (14.4) 220 (14.8) 0.931
infarction, #n (%)

Thyroid 7.0 (3.6) 40 (2.7) 0.863
dysfunction,

n (%)

Pulmonary 5.0 (2.6) 9.0 (6.0) 0.108
disease, n (%)

Medication at admission

Diuretics, 1 (%) 6.0 (3.1) 15.0 (10.1) 0.008
ACEI/ARBs, 15.0 (7.7) 17.0 (11.4) 0245
n (%)

Glucocorticoids, 15.0 (7.7) 8.0 (5.4) 0.386
n (%)

Laboratory tests

Leukocyte 5.7 (4.1-7.8) 6.2 (4.8-9.9) 0.008
(x10°/L)

Hemoglobin 137.0 (124.0-148.0) 134.0 (121.5-144.0)  0.186
(g/L)

Platelets (x10°/L) 194.0 (142.0-246.0) 173.0 (1245-2295) | 0.016
Lymphocytes 1.0 (0.7-1.4) 0.8 (0.5-1.1) <0.001
(x10°/L)

Neutrophils 3.8 (24-6.5) 47 (33-7.9) <0.001
(x10°/L)

NLR 3.8 (2.5-6.8) 7.3 (3.5-12.9) <0.001
Blood glucose 6.7 (5.8-8.8) 7.0 (6.2-9.2) 0.058
(mmol/L)

ALT (U/L) 20.5 (13.0-35.3) 27.0 (18.0-38.5) 0.022
AST (U/L) 27.0 (21.0-41.0) 37.0 (24.0-57.0) <0.001
Albumin (g/L) 35.8 (33.0-39.3) 34.5 (31.8-38.1) 0.028
BUN (mmol/L) 53 (4.0-7.3) 55 (4.1-7.9) 0.558
SCr (umol/L) 67.0 (57.0-81.6) 71.0 (56.0-88.5) 0.466
eGER (mL/ 91.5 (75.7-100.1) 85.2 (68.9-95.0) 0.004
min/1.73m?)

Potassium 39 (3.6-4.3) 39 (3.5-4.2) 0.197
(mmol/L)

Chlorine 1027 (100.4-104.8) 93.8 (87.2-98.1) <0.001
(mmol/L)

PT (s) 13.6 (12.8-14.4) 134 (12.7-14.3) 0.392
APTT (s) 31.6 (29.3-33.7) 323 (29.9-35.9) 0.035
FDP (ug/ml) 47 (1.8-163.5) 44 (1.9-133.5) 0.504
D dimer (mg/L) 22 (0.3-4.5) 1.8 (0.3-4.4) 0.639
PCT (ng/ml) 026 (0.16-0.35) 029 (0.20-0.45) 0.011
BNP (ng/L) 52.6 (26.8-122.8) 109.0 (48.0-2709) | <0.001
hs-cTnT (pg/ml) 9.5 (4.4-19.6) 13.5 (7.3-35.5) <0.001
CT assessment

TSS (scores) 3.0 (2.0-4.5) 3.5 (2.5-5.5) 0.001

Values are expressed as mean (+ standard deviation), median (interquartile range), or number

(percentage). Serum creatinine (SCr) measurements were used to calculate the estimated
Glomerular Filtration Rate (eGFR) by using the 2021 Chronic Kidney Disease Epidemiology
Collaboration (2021 CKD-EPI) Creatinine equation (16). SBP, systolic blood pressure; DBP,
diastolic blood pressure; ACEI/ARB, angiotensin-converting enzyme inhibitor/angiotensin

receptor blocker; NLR, neutrophil to lymphocyte ratio; ALT, Alanine aminotransferase; AST,
aspartate aminotransferase; BUN, blood urea nitrogen; Cr, creatinine; eGFR, estimated
glomerular filtration rate; PT, prothrombin time; APTT, activated partial thromboplastin

time; FDP, fibrinogen degradation products; PCT, procalcitonin; BNP, brain natriuretic

peptide; hs-cTnT, high-sensitivity cardiac troponin T; TSS, total severity score.

A P-value <0.05 was considered statistically significant, shown in bold.
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Inheritance
Models

Overall

Codominant

Dominant

Recessive

Overdominant

Depressive

Genotype Symptomatology

(n)

TT+TC +CC 28/68

T 13/22

TC 12/41
cC 3/5

T 13/22

CC+TC 15/46

TC+TT 25/63
ccC 3/5

TT+CC 16/27

TC 12/41

Depressive
Symptomatology
(%)

41.2%

59.1%
29.3%

60%

59.1%
32.6%

39,7%
60%

59.2%
29.3%

OR (95% CI)

0.99 (0.80 — 1.01)
0.28 (0.09 — 0.88)
1.02 (0.71 - 2.68)

2.98 (0.98 — 8.84)
0.33 (0.11 — 1.02)

0.43 (0.07 — 2.29)
2.28 (0.43 — 13.3)

3.15 (1.24 — 9.65)
0.28 (0.10 - 0.81)

value

0.048

0.037

0.374

0.014
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Assessed for
eligibility (n=274)

Meeting exclusion criteria (n=26):

¢ Patients who used iodinated contrast in

the last six months (n=5)

e Patients who used drugs that interfere
with thyroid metabolism (n=13)
Withdrawal due to overt or subclinical
hypothyroidism (n=8)

Withdrawal due to transfer of hospital (n=3)

h

Patients included in the
analysis (n=245)

41 Died durign hospitalization
21 Visual, hearing, or neuropsychiatric

T

disorders

183 Eligible for
teleconsultation

02 Died after hospitalization
34 Unable to be reached/speak
73 Refused teleconsultation

T

2-month follow-up
74 patients underwent assessment

Patients without genotyping data available
(n=6)

v






OPS/images/fendo.2024.1366500/table3.jpg
Ala/Thr vs. Ala/Ala + Thr/T|
(Overdominant model)

Depression
95% ClI

Depression 0.28 0.10-0.77 0.015

Age > 60 years [ 0.27 0.08-0.79 0.019

Gender (male) 0.29 0.09-0.87 0.030

Model 1

Diabetes 029 0.10-0.80 0.018

SAH 0.28 0.10 - 0.79 0.018

Obesity 0.29 0.10- 0.79 0.017

Model 1 0.28 0.08-0.91 0.039

TSH 0.30 1 0.10-0.82 0.022

i Free T3 0.27 0.09-0.75 0.014
e Model 4 i Free T4 027 0.09-0.75 0.013
Reverse T3 0.25 0.08-0.70 0.010

Model 2 0.22 0.07-0.66 0.009

IL-6 0.27 0.09-0.75 0.013

CRP 0.29 0.09-0.88 0.031

D-dimer 0.26 0.08-0.74 0.014

Model 3

LDH 0.24 0.08-0.69 0.009

Albumin | 0.30 0.11-0.84 0.024

Hemoglobin 0.22 0.06-0.66 0.009

Model 3 0.19 0.05-0.71 0.018

Multivariable regression analyses: Model 1—adjusted for age > 60 years, diabetes, SAH, Systemic Arterial Hypertension, and obesity; Model 2—adjusted for TSH, {3, fT'4, and rT3; Model 3 -
adjusted for IL6, CRP, Ddimer, Lactate dehydrogenase (LDH), albumin, and hemoglobin. Model 4—adjusted for Models 1 and 3; Model 5—adjusted for all of the above variables.
‘The bold values correspond to the results assessed with significant p-values (P < 0.01).
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Thr/Thr +

Variables Thr/Ala INEY/\E Non-depression Depression
(n=41) (n=27) (n = 40) (n =28)

Age (years), median (IQR) (4554{:7) 53 (42-65) 59 (50-68) 0.192 52 (42-59) 65.5 (53-72) 0.004
Age > 60 years, n (%) 27 (39.7) 15 (36.6) 12 (44.4) 0516 10 (25) 17 (60.7) 0.0052
BMI (kg/?) 32 (27-36) (22:5) 32.8 (30-38) 0.068 30.7 (28-35) 327 (26-38) 0455
Gender male, n (%) 48 (70.6) 31 (75.6) 32.8 (30-38) 0262 34 (85) 14 (50) 0.0028
Day to symptom (days) 9 (7-11) 10 (7-11) 9 (7-10) 0295 9 (7-107) 10 (6.2-11) 0.805

Associated morbidities

Hypertension, n (%) 43 (63.2) 25 (61) 18 (66.7) 0.633 22 (55) 21 (75) 0.126
Diabetes, (%) 29 (42.6) 16 (39) 13 (48.1) 0456 15 (37.5) 14 (50) 0330
Obesity, 1 (%) 40 (58.8) 19 (46.3) 21(77.8) 0.01 22 (55) 18 (64.3) 0.466
Cardiopathy, 1 (%) 7(10.3) 3(73) 4(1438) 0319 2(5) 5(17.9) 0.115
Chronic pneumopathy (%) 3 (44) 1(24) 2(74) 0329 0(0) 3(107) 0.065

Complications
Use of vasoactive drugs, (%) 2(29) 1(24) 1(37) 0.762 0(0) 2(7.1) 0.165
Length of hospital stay 6 (42-8) 6(4.5-8) 5 (4-10) 0.636 6 (42-8) 6(4.2-9.5) 0.839
(days), (IQR)
ICU admission, 1 (%) 7(10.3) 4(97) 3(111) 0.857 2(5) 5(17.9) 0.115
Scores systems
BDI score, median (IQR) | 8 (3.2-14) [ 7 (3-10) [ 10 (5-22) [ 0.032 45 (2.2-7) | 16 (11.2-26) <0.0001
NEWS?2 score, median (IQR) 5.5 (5-7) 6(5-7.5) 5 (5-6) 0544 6(5-7) 5(5-7) 0478
q-SOFA score, median (IQR) 1(0-1) 1(0-1) 1(1-1) 0.672 1(025-1) 1(0-1) 0423
CT COVID score, median (IQR) 20 (15-20) | 20 (15-20) 20 (15-20) 0.958 20 (15-20) 20 (15-20) 0323

Mann-Whitney test was performed for continuous variables (age, NEWS2, gSOFA, and TC COVID Score) while Fisher's exact test was performed for all other variables.

BDI, Beck's Depression Inventory; BMI, body mass index; ICU, intensive care unit; IQR, interquartile range; NEWS2, National Early Warning Score 2; NTIS, Non-thyroidal Illness Syndrome; q-
SOFA, quick sepsis related organ failure; CT COVID, Chest computed tomography score in COVID-19 patients.

The bold values correspond to the results assessed with significant p-values (P < 0.01).
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Thr/Ala Thr/Thr + Non-

Variables INEV/\E) depression Depression
p-value
(normal range)
(n = 41) (n=27) (n = 40) (n = 28)
TSH (0.4-5.8 uIU/mL) 10 (0.65-225) 10 (0.58-2.05) 1.0 (0.82-3) 0239 10 (0.65-1.89) 10 (0.64-3.1) 0.401
£T3 (2.0-4.2 pg/mL) 30 (26-36)  31(26-37) 291 (23-3.2) 0.184 3.0 (259-37) 3.0 (2.65-3.47) 0.894
124
£T4 (0.89-1.72 ng/dL) (099-1.62) | 121 (098-1.6) 128 (1.06-1.58) 0.642 125 (0.99-1.62) 1.24 (0.97-1.62) 0.698
054 058
¥T3 (0.1-0.35 ng/mL) (0.31-0.65) (0.29-0.68) 0.51 (0.35-0.62) 0701 0.51 (0.29-0.61) 0.58 (0.35-0.73) 0.144
1L-6 (<3.4 pg/mL) 252 48.3 (18.6-69) 32.8 (19.1-83) 367 (17.8-67) 523 (27.2-77.7) 0215
4 P8 (19.4-75.1) i e B e 0943 e AL -
CRP (<5.0 mg/dL) 822 (48-177)  94.4 (51-179) 79.4 (45-146) 0.499 88.9 (48.7-170) 633 (45-177) 0.760
Neutrophil (1.9-6.7 10° 674 7.09
el E105) (65513 6.64 (4.95-9.01) 0445 7.46 (5.35-12.2) 6.68 (4.99-8.16) 0.447
) 699 696 1,106
D-dimer (<500 ng/mL) ligeot,i35) 01l 702 (462-1,441) 0970 643 (384-835) 152824 0.0016
812
LDH (207-414 U/L) rrrgzy | 507 617989 815 (611-1,115) 0.644 758 (616-896) 911 (617-1,122) 0.258
Albumin (3.5-5.5 g/dL) 33 (3-36) 33 (29-3.6) 3.3 (3-3.6) 0327 34(3.0-37) 32 (29-3.6) 0.106
HbAIc (4%-5.6%) 72(66-88) 7.4 (66-8.8) 72(65-9.3) 0.986 7.1 (64-8.6) 7.4(7.0-9.6) 0111
MCYV (82-100 fL) 89.8 (86-92) | 89.4 (86-92) 90 (86-92) 0426 89.7 (86-92) 90 (87-92) 0.889
N/L ratio (1-3) 9.16 (64-14) | 9.11 (62-14.1) 9.4 (65-12.3) 0815 9.3 (6.1-14) 9 (6.6-13.8) 0.894
Creatinine (mg/dL) 106 L13 100 (0.82-1.27) 0261 106 (0.89-1.3) 0.98 (0.78-1.4) 0.342
s (0.87-1.35) (0.89-1.37) AR DR : L0 S -

Mann-Whitney test was performed for continuous variables. CI, confidence interval; CRP, C-reactive protein; fI3, free triiodothyronine; HbAlc, hemoglobin Alg; IL-6, interleukin 6; IQR,
interquartile range; LDH, lactate dehydrogenase; MCV, mean corpuscular volume; N/L ratio, neutrophil-lymphocyte ratio; OR, odds ratio; 3, reverse triiodothyronine; TSH, thyroid-
stimulating hormone.

The bold values correspond to the results assessed with significant p-values (P < 0.01).
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Thyroid function Severe Total
(Normal as reference)

Crude model
Normal 40 1418
NTIS 172 1154
Hypothyroidism 21 211
Thyrotoxicosis 1 31
Unclassified 10 347
Model 1
Normal 40 1418
NTIS 172 1154
Hypothyroidism 21 211
Thyrotoxicosis 1 31
Unclassified 10 347
Model 2
Normal 40 1418
NTIS 172 1154
Hypothyroidism 21 211
Thyrotoxicosis 1 31
Unclassified 10 347

10.0

OR (95% Cl )

6.03 (4.24 to 8.59)
3.81 (2.20 to 6.60)
1.15(0.15 to 8.63)
1.02 (0.51 to 2.07)

3.57 (2.46 to 5.18)
2.85(1.58 to 5.12)
1.22 (0.15t09.73)
0.78 (0.38 to 1.60)

2.38 (1.59 to 3.56)
2.29 (1.23 to 4.26)
0.59 (0.06 to 6.08)
0.81 (0.39 to 1.69)
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Characteristics Total Hypothyroidism Thyrotoxicosis Unclassified Missing,

n (%)

Patient, n (%) 3161 1418 (44.9%) | 1154 (36.5%) 211 (6.7%) 31 (1.0%) 347 (11.0%)

Baseline Characteristics

Age, years 60 (42,75) 54 (38, 69) 67 (48, 83) * 63 (48, 81) * 40 (32, 69) 62 (43,74) * 0

Age 260 years, n (%) 1595 (50.5%) | 585 (41.3%) 699 (60.6%) * 117 (55.5%) * 11 (35.5%) 183 (52.7%) * 0

Male, n (%) 1657 (524%) | 771 (54.4%) 596 (51.6%) 86 (40.8%) * 15 (48.4%) 189 (54.5%) 0
Diabetes, n (%) 896 (28.3%) | 341 (26.3%) 389 (36.1%) * 55 (28.9%) 10 (35.7%) 101 (31.3%) 245 (7.8%)
Vaccinated, n (%) 1714 (542%) | 884 (66.9%) 496 (46.6%) * 114 (58.8%) 17 (60.7%) 203 (61.3%) 221 (7.0%)
Waiting time', days 1(1,6) 2(1,8) 1(1,4)* 2(1,8) 11 1(1,5)* 30 (0.9%)

Laboratory tests

HbAlc, % 59 (56,64) | 59(5563) | 60(5665* 59(56 64) 59 (5.6, 6.6) 60 (56,65) 83 (2.6%)
ALT, UL 18 (12, 28) 19 (13, 31) 17 (11,26) * 18 (12, 29) 17 (12, 28) 19 (12, 29) 43 (1.4%)
AST, U/L 20 (1627) 20 (16, 26) 21 (16,29) * 22 (17, 30) 18 (15, 26) 20 (16, 26) 7 (02%)
LDH, U/L 204 200 (174,230) | 211 (180, 215 (183, 254) * 195 (161, 227) 202 (178, 242) S0
(177, 242) 257)* ’
ALB, g/L 40 (37, 43) 41 (39, 44) 39(34,42)* 40 (36,43) * 40 (37, 42) 41 (38, 43) 3(0.1%)
¢GER, ml/min/1.73m’ 97.4 1015 90.8 (67.7, 90.4 (73.0, 1123) * 1062 (70.1, 128.6) 988 (832,1160) | 00
(79.1,115.2) | (856, 116.6) 1126) * g
AST=3ULN 55 (1.7%) 9 (0.6%) 42 (3.6%) * 1(0.5%) 0 (0.0%) 3(09%) 7 (0.2%)
eGFR<30 ml/min/1.73m? 126 (4.0%) 13 (0.9%) 99 (8.6%) * 12 (5.7%) * 1(3.3%) 1(0.3%) 6 (0.2%)
n (%)
K, mmol/L 38(354.1) | 38(3540) | 38(3.54.1) 3.8 (3.6, 4.1) 3.7 (34, 4.0) 38 (35, 4.1) 8 (0.3%)
Na, mmol/L 39(138,141) | 140 (138, 141) | 139 (137, 140 (138, 141) 138 (136, 139) * 140 (138, 141) —_—
141) * :
Ca, mmol/L 204 206 1.99 (1.8, 2,02 (1.90, 2.18) * 207 (1.94, 2.15) 208195220 oo 0
(192, 2.18) (1.95, 2.19) 215)* -
TT3, nmol/L 1.04 118 084 (0.75, 1.06 (0.89, 1.26) * 1.23 (1.08, 1.33) 1.14 (1.05, S101%)
(088, 1.22) (1.07, 1.35) 091) * 124) * :
TT4, nmol/L 82(7.1,130) | 87(75,957)  74(6587)*  7.7(6.6, 550)* 104 (8.2, 100.9) 92 (84,10.1)* 1 (0.03%)
FT3, pmol/L 46 (40,53) | 49 (43,54) | 41(3547)* | 47(40,52)* 47 (39, 5.3) 5.4 (49, 5.8) 1(0.03%)
FT4, pmol/L 16.1 154 163 (143, 14.3 (129, 165) * 159 (143, 16.8) 204 (19.6, o
(14.1, 18.3) (139, 17.0) 18.6) * 21.6) *
TSH, ulU/mL 17(1.1,28) | 18(13,27) | 14(08,22)*  66(5587)* 02(0.1,0.3) * 16 (10, 25) * 0
WBC, 10°/L 55(43,7.1) | 55(43,69) | 54 (4.3,74) 5.7 (44,73) 49 (40, 62) 53 (43, 69) 14 (0.4%)
Neutrophils, 10°/L 33(23,46) | 32(22,43) | 34(2553)* | 32(23,47) 34 (25, 44) 31 (22, 43) 14 (0.4%)
Lymphocyte, 10°/L 14(10,19) | 16(1.2,20) | 12(08,16)* | 14(L1,20) 09 (06, 1.3) * 15 (L1, 1.9) 15 (0.5%)
Ny 22(15,37) | 20(14,30) | 29(1.8,53)*  20(L53.1) 312,61 20 (14,32) 14 (0.4%)
Hemoglobin, g/L 131 1345 126 (111, 128 (114, 142) * 126 (114, 136) * 135 (123, 149) A%
(118, 146) (123, 148) 142) ’
Platelet, 10°/L 200 203 (164,250) | 193 (150, 199 (167, 253) 195 (170, 249.5) AA7420 "
(160, 249) 245)* ’
D-Dimer, ug/ml 033 026 053 (0.25, 0.45 (0.23, 1.02) * 034 (0.22,0.61) * 033 (0.20, 45 (1L4%)
(021, 0.78) (0.19, 0.55) 127) * 072) * ’

COVID-19 Clinical outcomes

Severe, n (%) 244 (7.7%) 40 (2.8%) 172 (149%) * | 21 (10.0%) * 1(32%) 10 (2.9%) 0
Oxygen therapy, n (%) 0

No 2534 (80.2%) | 1245 (87.8%) | 801 (69.4%)* 164 (77.7%) * 28 (90.3%) 296 (85.3%)

Oxygen inhalation 443 (140%) | 154 (109%) 208 (18.0%) * 34 (16.1%) 2 (6.5%) 45 (13.0%)

Non-invasiye; 113 (3.6%) 11 (0.8%) 86 (7.5%) * 10 (4.7%) * 1(3.2%) 5 (1.4%)

assisted breathing

T o 71 (22%) 8 (0.6%) 59 (5.1%) * 3 (1.4%) 0 1(0.3%)

mechanical ventilation

Hemodialysis treatment, = 68 (2.2%) 10 (3% 55 ciigHT 4% " 3 (01%) 0

n (%)

Time to negative?, days 12 (9, 16) 12 (9, 15) 12 (9, 16) 12 (8,17) 11 (4, 15) 12 (9,16) 19 (0.6%)
Hospital stays, days 10 (5, 13) 9(512) 11.(7:15)* 9(5,13) 11 (4, 15) 10 (6,14) * 6 (0.2%)

! Waiting time defined as days from SARS-CoV-2 infection confirmed to admission, > Time to negative defined as days from SARS-CoV-2 infection to SARS-CoV-2 RNA CT<35 at least twice in
consecutive days; * Compared with the normal group, P<0.05. NTIS non-thyroidal illness syndrome, HbA1C glycated hemoglobin, ALT alanine transaminase, AST aspartate transaminase, LDH
lactate dehydrogenase, ALB albumin, eGFR estimated glomerular filtration rate, ULN upper normal limit, K serum potassium, Na serum sodium, Ca serum calcium, TT3 total triiodothyronine,
TT4 total thyroxine, FT3 free triiodothyronine, FT4 free thyroxine, TSH thyrotropin, WBC white blood cell, N/ly, neutrophil-to-lymphocyte ratio.
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COVID-19 severity Survival status

Variables Mild  Moderate  Severe  Critical Survival ~ Death
(n=278) (n=753) =248) (n=115) P value (n =1321) =73) P value
687
Euthyroid (49.3) 227 (81.7) 408 (54.2) 47 (19.0) 5(4.3) < 0.001 681 (51.6) 6(8.2) < 0.001
Hyperthyroid 15 (1.1) 2(0.7) 8 (1.1) 3(12) 2(1.7) 0.772 14 (1.1) 1(1.4) 0.556
Subclinical 101 (7.2)
hyperthyroid 17 (6.1) 50 (6.6) 30 (12.1) 4 (3.5) 0.007 100 (7.6) 1(1.4) 0.047
Hypothyroid 71 (5.1) 7(2.5) 38 (5.0) 16 (6.5) 10 (8.7) 0.049 65 (4.9) 6(8.2) 0.264
Subclinical 70 (5.0)
hypothyroid 9(3.2) 52 (6.9) 7 (2.8) 2(17) 0.006 69 (5.2) 1(1.4) 0175
430
ESS (30.8) 12 (4.3) 184 (24.4) 142 (57.3) 92 (80) < 0.001 372 (28.2) 58 (79.5) <0.001
Euthyroid 20 (14)
hyperthyroxinemia/
TSH-
mediated
hyperthyroidism 4 (1.4) 13 (1.7) 3(12) 0 (0) 0.662 20 (1.5) 0(0) 0.620

*Categorical data shown as number (percentage).
COVID-19, coronavirus disease 2019 ESS, euthyroid sick syndrome; TSH, thyroid-stimulating hormone.
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iables OR (95% Cl) P value

Multivariate logistic regression for ESS

Age 1.01 (1.00 - 1.02) 0.006
Female 0.82 (0.63 - 1.07) 0.143
COVID-19 severity < 0.001
Mild reference
Moderate 6.16 (3.46 -12.0)
Severe 225 (12.1 - 45.6)
Critical 66.8 (32.2 - 150)

Multivariate logistic regression for Death

Age 1.04 (1.02 - 1.06) < 0.001
Female 0.70 (0.41 - 1.18) 0.188
ESS 7.30 (4.10 - 13.8) < 0.001

OR, odds ratio; CI, confidence interval; COVID-19, coronavirus disease 2019; ESS, euthyroid
sick syndrome.
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Variables

Follow-up time, days 47 (21, 98)
FT3, pg/mL 1 310 (275, 3.46)
FT4, ng/dL 1.10 (0.99, 1.23)
2.360
TSH, ulU/mL (1.418, 4.083)
Euthyroid, n (%) 164 (70.1)
Hyperthyroid, n (%) 0 (0)
Subclinical hyperthyroid, n (%) 4 (1.7)
Hypothyroid, n (%) 18 (7.7)
Subclinical hypothyroid, n (%) V 29 (12.4)
ESS, n (%) 16 (6.8)
Euthyroid hyperthyroxinemia/TSH-mediated
hyperthyroidism, n (%) 3(1.3)

*Categorical data shown as number (percentage). Continuous variables displayed as median
(interquartile range).

COVID-19, coronavirus disease 2019; FT'3, free triiodothyronine; FT4, free thyroxine;

'TSH, thyroid-stimulating hormone; ESS, euthyroid sick syndrome.
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Without thyroid

disease
Variables (n = 1394)

Age, year 67 (55, 76) 64 (55, 72) 0.308
Female, n (%) = 627 (45.0) 89 (80.2) < 0.001
COVID-

19 severity |

Mild, n (%) 278 (19.9) 20 (18.0) 0.240
Moderate,

n (%) 753 (54.0) 70 (63.1)

Severe, n (%) 248 (17.8) 16 (14.4)

Critical, n (%) = 115 (8.2) 5(45)

Death, n (%) 73 (5.2) 3(27) 0.241

*Categorical data shown as number (percentage). Continuous variables displayed as median
(interquartile range).
COVID-19, coronavirus disease 2019.





OPS/images/fendo.2024.1412320/table2.jpg
VEETE

Severe/critical COVID-19

P value

Age
Female
Thyroid disease

Undergone thyroidectomy
or hypothyroidism

Hyperthyroidism

OR, odds ratio; Cl, confidence interval;

A, not available.

OR (95% CI) P value
1.06 (1.05 - 1.07) < 0.001
0.52 (0.40 - 0.68) < 0.001
0.89 (0.50 - 1.50) 0.659
0.82 (0.43 - 146) 0.514
1.24 (035 - 3.82) 0718

1.06 (1.04 - 1.08)
0.55 (0.32 - 0.93)

0.68 (0.15 - 2.05)

0.87 (0.19 - 2.65)

NA

< 0.001

0.025

0.534

0.830

0.982
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COVID-19 severity Survival status

Variables Mild Moderate Severe Critical Survival Death
78) (n =753) (n = 248) (n = 115) (n = 1321) (n=73)

Age, year 1394 53 (37, 65) 66 (56, 74) 74 (66, 82) 78 (68, 84) <0001 66 (54, 75) 79 (68, 84) <0.001

Female,n (%) 1394 137 (49.3) 369 (49.0) 79 (31.9) 42 (3655) <0001 604 (46) 23 (32) 0.017

FT3, pg/mL 1394 | 3.09 (2.74,351) | 2.69(2.29,3.09) | 2.12(1.80,246) = 1.79 (1.40,2.08) = <0.001 | 265 (2.17,3.11) = 1.85(1.35,2.14) < 0.001

FT4, ng/dL 1394 | 121(1.08, 1.34)  1.18(1.04,1.33)  1.19(1.08,1.36) = 1.07 (0.91,1.25) = <0001 | 1.19(1.05,1.33) | 1.10 (0.94, 1.29) 0.006
1.636 1588 0.876 0.696 1472 0.696

TSH, ulU/mL 1394 (1.069, 2.689) (0.838, 2.751) (0.422, 2.154) (0.387, 1.959) < 0.001 (0.735, 2.680) (0.337, 1.682) < 0.001
8.81 9.14

WBC, 10°/L 1389 | 5.52(4.23,687) | 560 (4.19,745)  6.89 (4.46,9.48) = (586, 12.65) <0001 | 576 (426,7.64)  (5.70,12.73) <0.001
6.84 225

N, 10°/L 1386 | 3.19 (240, 4.53) = 3.70 (2,54, 5.15) = 5.15 (3.23, 7.83) (4.36, 11.02) <0001 | 3.79 (2.61,5.54) (4.25, 11.17) < 0.001

L, 10°/L 1385 142 (099, 1.86) | 1.14 (0.79, 1.55) = 0.80 (0.53, 1.18) = 0.62 (0.38,0.89) = <0.001 | 1.12(0.74,1.56) = 0.62 (0.37,0.83) < 0.001

594 12.78

NLR 1382 | 233 (151,384) | 3.16 (201,5.09)  (3.81,1098) (6.06,22.17) <0001 | 336(203,6) @ 1341(62392)  <0.001
8.49 3418 79.04 1057 88.61

CRP, mg/L 968 | 132(050,804)  (071,31.14) (937,75.25) (3622,120.99) < 0.001 (107, 42.32) (36.28,141.33) < 0.001
152.67 295.42 58.83 290.22

SAA, mg/L 464 560 (5,27.67) | 34.95(5,160.78) (4071, 300) (100.14, 300) <0001 | (7.31,24887) (88.66, 300) <0.001

ESR, mm/h 111 11 (8, 18) 27 (19, 43) 36 (22, 52) 40 (21, 70) 0.003 27 (18, 48) 36 (18, 66) 0.487

IL-2, pg/mL 222 260 (2.35,2.93) | 2.71(243,322)  2.89(230,335) 279 (2.42, 3.48) 0.690 273 (2.39,3.22) | 281 (247, 3.62) 0219

IL-4, pg/mL 222 | 539(471,564) 480 (438,524) @ 477 (435,5.18)  4.85(4.53,533) | 0267 | 482 (442,527) | 465 (412,529)  0.566
12.39 12.00 17.25 64.79 14.06 7041

IL-6, pg/mL 224 (8.21, 25.40) (6.07, 35.24) (840, 54.12) (22.15,186.20) | < 0.001 (7.31,45.33) (27.15,269.50) < 0.001
8.83 9.49

IL-10, pg/mL 223 | 500 (443,517)  5.35(407,745) 583 (467,791) (562, 14.21) <0001 | 545(443,7.66)  (5.58,1589) 0.001

TNF, pg/mL 222 345(2.97,3.97) | 3.60 (2.87,4.87) = 3.30 (2.85,4.39) = 3.12(2.65, 4.29) 0.488 344 (2.84,4.54) | 3.07 (263, 4.31) 0.354

IEN, pg/mL 223 262 (244, 447) | 277 (225,4.04) = 2.82(2.41,397) | 2.94 (2.29, 4.58) 0.870 276 (2.31,4.09) | 3.19 (229, 4.41) 0.386

IL-17, pg/mL 200 254 (1.87,3.69) | 2.68(2.15,3.89) = 2.81 (1.90,4.66) = 2.99 (2.14, 4.70) 0.736 268 (2.01,4.27) | 3.37 (243, 4.47) 0.262

CD3, n/uL 189 856 (612,902) | 655 (411,1023) | 470 (252, 614) 286 (160,476) | <0001 | 598 (357,942) | 245(143,400) | <0001

CD4, n/uL 188 531(352,616) | 383(239,593) 237 (140, 406) 156 (95, 242) <0001 | 353 (190, 578) 145 (82, 214) <0001

CDS, n/uL 188 276 (196, 413) 234 (142, 389) 156 (93, 304) 102 (65, 155) <0001 | 202 (132,353) 89 (62, 148) <0001

CD4/CD8 187 153 (128,211) | 160 (1.03,240) 161 (1.10,236) = 1.64(0.93,281) = 0986 | 161(1.03,237) 142(093,2.55) 0722

CD19, n/ul 188 118 (61, 240) 99 (57, 219) 91 (47, 193) 83 (41, 140) 0350 97 (56, 215) 68 (41, 137) 0.090

CD16+CD56,

n/ul 188 163 (81, 208) 134 (86, 227) 110 (69, 202) 102 (55, 169) 0.065 129 (82, 209) 101 (40, 179) 0.041
10.19 10.40 12.05 1210 10.60 13.00

1gG, g/L 154 (7.60, 12.13) (867, 13.15) (951, 14.98) (9.04, 14.55) 0.126 (8.67, 13.50) (11.85, 14.40) 0.019

IgM, g/L 155 095 (076, 164) | 0.95 (068, 118) = 0.64 (0.53,1.02) = 0.96 (0.70, 1.30) = 0.035 | 0.85(0.63,1.21) = 096 (0.71,1.30) 0378

IgA, g/L 155 212(L11,278) | 215(155270)  292(1.93,352) 169 (1.22,254) | 0023 | 223(155288) 158(118,2.50)  0.179
404 130 733 527 67.7

IgE, TU/mL 156 | 259(184,937)  (184,116.0) (296, 678.0) (22.1,252.0) 0012 (18.4, 176.0) (18.4, 246.0) 0.834
0.801 0.854 0.887 0788 0852 0.780

C3, gL 154 (0758, 0.967) (0.710, 1.040) (0710, 1.123) (0612, 0.897) 0261 (0.705, 1.040) (0.590, 0.955) 0.169
0.199 0.226 0.236 0211 0226 0.208

C4, gL 153 (0.174, 0.229) (0.184, 0.293) (0.181, 0.338) (0.159, 0.250) 0.147 (0,179, 0,293) (0.151, 0.235) 0.113

*Categorical data shown as number (percentage). Continuous variables displayed as median (interquartile range).

COVID-19, coronavirus disease 2019; FT3, free triiodothyronine; FT4, free thyroxine; TSH, thyroid-stimulating hormone; WBC, white blood cell; N, neutrophil; L, lymphocyte; NLR, neutrophil
to lymphocyte ratio; CRP, C-reactive protein; SAA, serum amyloid A; ESR, erythrocyte sedimentation rate; IL-2, interleukin-2; IL-4, interleukin-4; IL-6, interleukin-6; IL-10, interleukin-10; TNF,
tumor necrosis factor; IFN, interferon; IL-17, interleukin-17; CD3, cluster of differentiation 3; CD4, cluster of differentiation 4; CD8, cluster of differentiation 8; CD19, cluster of differentiation 19;
CDI16, cluster of differentiation 16; CD56, cluster of differentiation 56; 1gG, immunoglobulin G; IgM, immunoglobulin M; IgA, immunoglobulin A; IgE, immunoglobulin E; C3, complement
component 3; C4, complement component 4.
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TSH 0.022 0.893
FT, -0.251 0.119
FT, 0.076 0.642
FT3/FT4 -0.329 0.038*
Ca 0.173 0.286
P -0.045 0.782
CK -0.077 0.647
ALT 0.055 0.737
AST 0018 091
SPINA-GD | -0.369 0.019*
TSHI -0.146 0370
FT4/TSH | -0.014 0.932

TSH, thyroid stimulating hormone; FT;, serum free triiodothyronine; FT,, serum free
thyroxine; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline
phosphatase; Ca, Calcium; CK, creatine phosphokinase; P, phosphorus; PCT, procalcitonin;
CRP, c-reactive protein; SPINA-GD, the sum activity of deiodinases; SPINA-GT, the secretory
capacity of the thyroid gland; TSHI, thyroid stimulating hormone index.

*Level of significance p<0.05.
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B Wald p OR 95%ClI
FT; -1.358 0.639 4.510 0.034* 0.257 0.074 0.901
Age 0.003 0.021 0.023 0.880 1.003 0.962 1.046
sex 0.583 0.777 0.563 0.453 1.791 0.391 8.211
Ca 0.190 2.284 0.007 0.934 1.209 0.014 106.375
P -0.608 0.972 0.391 0.532 0.544 0.081 3.661
FT5* -1.491 0.712 4.387 0.036** 0.225 0.056 0.909

*adjusted for age, sex, calcium and phosphorus.

**Level of significance p<0.05.
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Fatigue(n=28) non-fatigue(n=12) P

Age year 72.00(50.00-80.00) 64.00(55.50-78.00) 0.654
Sex Female (n%) 13(33%) 7(59%) 0.739
TSH(UIU/ml) 1.37(0.60-2.43) 1.06(0.73-1.63) 0.444
FT5(pmol/L) 2.52 £ 0.63 3.00 £ 0.56 0.023*
FT,(pmol/L) 15.91 + 3.53 16.36 + 1.15 0.552
FT3/FT, 0.16 £ 0.035 0.18 + 0.041 0.160
CK(U/L) 64.00(37.50-145.50) 46.00(20.00-183.50) 0569
ALT(U/L) 21.00(19.00-43.00) 21.00(13.50-46.00) 0.783
AST(U/L) 28.00(21.00-42.00) 29.00(17.50-42.00) | 0.874
ALP(U/L) 81.00(68.00-124.00) 74.00(49.50-100.00) | 0.260
MYO(ng/ml) 71.17(34.07-176.43) 47.06(27.09-319.02) 0.638
hs-TnI(ug/ml) 0.016(0.006-0.037) 0.006(0.0055-0.0185) | 0.080
CK-MB(ug/ml) 0.92(0.48-1.97) 0.92(0.37-2.33) | 0.931
BNP(ng/L) 82.04(47.48-191.18) 50.51(27.70-125.97) 0.128
P(mmol/L) 1.06 £ 0.47 1.10 + 0.45 0.806
Ca(mmol/L) 2.06(1.96-2.23) 2.08(1.975-2.195) 0.897
PCT(ng/ml) 0.19(0.10-0.52) 0.20(0.02-0.37) 0.754
CRP(mg/L) 13.59(5.33-74.63) 25.10(8.34-33.00) 0529
fatigue scores 7.00(5.00-9.00) ‘ 1.00(0.00-1.50) <0.001*
SPINA-GD 14.67(12.85-19.81) 17.19(13.87-19.82) 0.069
TSHI -1.97(-3.11-0.40) 2.43(-2.91-1.59) 0.453
SPINA-GT 5.06 +3.77 5.49 + 3.38 0.733

TSH, thyroid stimulating hormone; FT5, serum free triiodothyronine; FTy, serum free
thyroxine; ALT, alanine aminotransferase, AST, aspartate aminotransferase; ALP, alkaline
phosphatase; MYO, myoglobin; hs-Tnl, high-sensitivity troponin; CK-MB, creatine kinase
isoenzyme; Ca, Calcium; CK, creatine phosphokinase; P, phosphorus; PCT, procalcitonin;
CRP; c-reactive protein; SPINA-GD, the sum activity of deiodinases; SPINA-GT, the secretory
capacity of the thyroid gland; TSHI, thyroid stimulating hormone index.

*Level of significance p<0.05.





