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HYPOTHYROIDISM IN PATIENTS TREATED WITH LITHIUM THERAPY:
A SURVIVAL ANALYSIS

Orabhorn Suanchang, Ph.D.*, Papawee Junpeng, M.D.**

*Somdet Chaopraya Institute of Psychiatry

**Phaholpolpayuhasena Hospital

Abstract
Objectives: To evaluate factors associated with time to onset of hypothyroidism among patients treated with lithium

using survival analysis.

Material and Methods: This retrospective cohort study included 228 psychiatric patients who initiated lithium
therapy for the first time at Somdet Chaopraya Institute of Psychiatry between 2018 and 2024. Demographic
characteristics, treatment variables, and thyroid function test results were collected. Time to hypothyroidism was
analyzed using Kaplan—Meier survival analysis, with group comparisons by log-rank test. Cox proportional hazards
regression was used to evaluate the effects of sex, age at lithium initiation, valproate (VPA) use, and daily lithium

dose. Sensitivity analysis was performed by additionally including physical illness to assess model robustness.

Results: Over a mean follow-up of 36.4 + 27.3 months, 47 patients (20.6%) developed hypothyroidism. The Kaplan-
Meier survival curve did not decline below 50% during follow-up; therefore, median survival time was not reached.
Nonetheless, most events occurred within the first 1 - 3 years after lithium initiation. Female patients experienced
significantly earlier onset than males (log-rank p = 0.023). Survival curves did not differ significantly across lithium
dose categories. In multivariable Cox analysis, increasing age at lithium initiation was the only independent
predictor of earlier hypothyroidism (adjusted HR 1.029 per year, p = 0.039). Inclusion of physical illness did not

materially alter hazard ratio estimates (< 10%) and did not improve model explanatory value.

Conclusion: Older age at lithium initiation is independently associated with earlier onset of lithium-induced
hypothyroidism. These findings support systematic, age-informed thyroid monitoring in psychiatric patients

receiving lithium, particularly during the early phase of treatment.
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fals %ﬁﬁuﬂ Event Censored p-value
(n=228) (n=47) (n=181)
(WA 0.175
B8 88 (38.6) 13 (27.7) 75 (41.4)
TN 140 (61.4) 34 (72.3) 106 (58.6)
mMsdtanelin 0.320
Bipolar disorder 133 (58.3) 24 (51.1) 109 (60.2)
Schizoaffective disorder 25(11.0) 5(10.6) 20 (11.0)
Depression 37(16.2) 13 (27.7) 24 (13.3)
Substance use disorder 5(12.2) 0 (0.0) 2(2.8)
Anxiety 3(1.3) 0(0.0) 3(1.7)
Schizophrenia 13 (5.7) 2(4.3) 11 (6.1)
Organic mood disorder 3(1.3) 1(2.1) 2(1.1)
Mental retardation 6 (2.6) 2(4.3) 4(2.2)
u 9 3(13) 0(0.0) 3017
T3A3IWN1NY 49 (21.5) 19 (40.4) 30 (16.6) <0.001*
anuauTaraga 27 (11.8) 12 (25.5) 15(8.3)
HIV 2(0.9) 2(4.3) 0(0.0)
Tyiulwdenags 20 (8.8) 6(12.8) 14.(7.8)
1UIHNU 52.2) 1(2.1) 4(2.2)
ansn 1(0.4) 12.D) 0(0.0)
Transient ischemic attack 1(0.4) 12.1) 0(0.0)
Valproate (VPA) use 0.086
No VPA 207 (90.8) 46 (97.9) 161 (89.0)
VPA 21(9.2) 1(2.1) 20 (11.0)
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s %ﬂﬁuﬂ Event Censored p-value
(n=228) (n=47) (n=181)
Lithium daily dose 0.236
300 mg 46 (20.2) 5(10.6) 41 (22.7)
600 mg 87 (38.6) 22 (46.8) 65 (35.9)
900 mg 76 (33.3) 17 (36.2) 59 (32.6)
> 1,200 mg 19 (8.3) 3(6.4) (8.8)

Notes: Continuous variables are presented as mean + standard deviation (SD) and were compared using the independent sample t-test.

Categorical variables are presented as number (percentage) and were compared using the Chi-square test. Statistical significance was

defined as p < 0.05.
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M31ai 2 Kaplan-Meier Survival Analysis Summary for Time to lithium-induced hypothyroidism

Groups / Events Censored Log-rank Summary
Predictor n p-value
Categories (n) (n) X2 df) Interpretation
Sex Male 90 14 76 5179 (1)  0.023*  INANQUNA
Female 138 33 105 hypothyroidism (3
N0ENTAIY
VPA use No VPA 207 46 161 4.802 (1) 0.028* VPA users showed
VPA use 21 1 20 delayed onset and
fewer hypothyroid
events
(protective effect)
Lithium 300 48 5 43 1.880 (3) 0.598 No survival
dose 600 87 22 65 difference across
900 78 17 61 dose categories.
>1200 20 3 17

Notes: Kaplan-Meier survival curves were compared using the log-rank test. Statistical significance was defined as p < 0.05
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a 4 1
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13197 3 Crude Hazard Ratios for Factors Associated with Lithium-Induced Hypothyroidism

Variable Category HR (95%CI) p-value
Sex Female vs Male 2.03 (1.08 - 3.83) 0.027*
Age at index (per 1-year increase) Continuous 1.036 (1.010 - 1.063) 0.007*
Valproate use Yes vs No 0.15(0.02 - 1.10) 0.062
Lithium dose 300 mg (ref) - —
600 mg 1.631 (0.611 - 4.358) 0.329
900 mg 1.962 (0.724 - 5.320) 0.185
> 1200 mg 1.454 (0.347 - 6.088) 0.609

Notes: Hazard ratios (HRs) and 95% confidence intervals (CIs) were estimated using univariable Cox proportional hazards regression

models. Reference categories were Male (sex), No valproate (VPA) use, and lithium dose 300 mg/day. Statistical significance was

defined as p < 0.05.
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M9 4 Adjusted hazard ratios (multivariable Cox proportional hazards model) for time to lithium-induced hypothyroidism

fuls (Predictor) WSauileuiungud1eds  Adjusted HR 95% CI p-value

el W vs B0 1.710 0.887 - 3.297 0.109
oo udiion @) iy 1) 1.029 1.001 - 1.057 0.039
M3 1% VPA 19 vs 1314 0.256 0.034 - 1.937 0.187
VAN ANIUAD I

600 mg 600 vs 300 mg 1.745 0.647 - 4.708 0.271

900 mg 900 vs 300 mg 1.888 0.690 - 5.171 0216

> 1200 mg > 1200 vs 300 mg 1.257 0.297 - 5.327 0.756

Notes: Adjusted hazard ratios (HRs) and 95% confidence intervals (CIs) were estimated using a multivariable Cox proportional hazards

regression model including sex, age at lithium initiation, valproate (VPA) use, and daily lithium dose. HR > 1 indicates earlier onset of

hypothyroidism compared with the reference group, whereas HR < 1 indicates delayed onset. Statistical significance was defined as

< 0.05.
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z:' o oA 1% o . =t
M3199 5 MINATDUANUAINUVINAANTINDUTVUVUT 1899 Cox proportional hazards TaonfFounou

sernalumansuuas 1ismaauels 13a39uN19Me (Physical illness)

Model A: Adjusted

Model B: Adjusted

fanls p-value p-value
HR* (95% CI) HR' (95% CI)
IWR (MRS vs 918) 1.71 (0.89 - 3.30) 0.109 1.58 (0.82 - 3.06) 0.175
01Y (w0 11)) 1.029 (1.001 - 1.057) 0.039 1.026 (0.998 - 1.055) 0.066
VPA use 0.26 (0.03 - 1.94) 0.187 0.24 (0.03 - 1.81) 0.164
Lithium dose (59%) NS 0.610 NS 0.743
Physical illness - - 1.59 (0.85 - 2.98) 0.151

Notes: Model A represents the primary multivariable Cox proportional hazards model adjusted for sex, age at lithium initiation,

valproate (VPA) use, and daily lithium dose. Model B additionally included physical illness as a covariate. Changes in hazard ratio

estimates of <10% after inclusion of physical illness was considered not clinically meaningful and not indicative of confounding.

Statistical significance was defined as p < 0.05.
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