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ABSTRACT
Introduction: Lithium is the most effective long-term therapy for bipolar affective disorder (BPAD). 
Its therapeutic benefits may be restricted by frequent adverse drug reactions (ADRs) and low 
therapeutic index. We evaluated the pattern of ADR of lithium monotherapy in patients with BPAD. 
Materials and Methods: An observational study was conducted in 213 patients presenting to psychiatric 
outpatient department and diagnosed with BPAD and taking lithium monotherapy at least for 3 months. 
Data collection was done from December 15, 2018, to December 14, 2019. Sociodemographic profile, 
relevant laboratory investigations, and ADRs were recorded on a self-designed proforma. Descriptive 
statistics were used to analyze the data. Chi-square test was used to correlate the association between 
ADR and baseline variables using Statistical Package for the Social Sciences (Version 22.0). P < 0.05 was 
considered statistically significant. Results: Out of 213 patients, 110 (51.6%) were male. Mean age was 
32.06 ± 1.80 years. Sixty-nine (32.4%) patients were substance user. The prescribed dose of lithium ranged 
from 300 to1200 mg/day. At least one ADR was observed in 139 (65.3%) patients. Tremor (45%) was the 
most common ADR followed by nausea (9.5%) and sedation (7.8%). Discussion: Daily administration 
of lithium 1000 mg or more was found to be a significant risk factor for occurrence of the ADRs. Weight 
gain might result in lithium non-compliance and hence the patients must be counseled regarding this to 
improve medication adherence. Conclusion: The prevalence of ADR was high in the patients taking 
maintenance dose of lithium. The patients need regular follow-up to detect and manage ADR which help 
to increase the medication adherence. There is an urgent need of active pharmacovigilance to detect the 
ADR in the patients with BPAD.
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INTRODUCTION

Bipolar affective disorder (BPAD) is characterized 
by episodes of depression and elevated mood 
with intervening periods of euthymic state.[1] It 
affects 1–4% of the population.[2] It is one of the 
leading causes of disability globally.[3] Due to its 
chronic and recurrent course, it poses an important 
burden for the patient and society.[4] The associated 
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anxiety symptoms and psychosis lead to high 
risks of potentially severe functional impairment, 
substance abuse, and high rates of suicide and 
accidents.[5] Pharmacological treatment is the first-
line therapy in BPAD. Atypical antipsychotics, 
benzodiazepines, and mood stabilizers are the most 
commonly used drugs in BPAD. Lithium remains 
the most effective and best studied monotherapy 
as mood stabilizer for the prevention of relapse in 
BPAD.[6] It appears to be a safer drug when used 
judiciously with frequent clinical evaluation of 
the patient with BPAD.[7] However, clinical use of 
lithium is frequently associated with many adverse 
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effects due to its narrow therapeutic index and its 
toxic effects on various organs.[8] Slight increase 
in its plasma concentration leads to toxic effects 
which might decrease medication adherence 
and quality of life of the patients. Therefore, its 
therapeutic efficacy should be balanced against 
its adverse effects and toxicity to maximize its 
therapeutic effect.
Pharmacovigilance is the science and activities 
relating to the detection, assessment, understanding, 
and prevention of the adverse effects of drugs or 
any other possible drug-related problems.[9] It is one 
of the key component of drug safety, public health 
programs, and clinical practice.[10] Continuous 
monitoring of ADRs is essential. An active 
pharmacovigilance study is required to detect the 
frequency and pattern of adverse drug reactions.[11] 

Pharmacovigilance activities are still in nascent stage 
in Nepal. Clinical development of most of the drugs 
happens in the developed countries, mainly in the 
west. Hence, the efficacy and safety data available 
may not be applicable to Nepalese patients due to 
difference in the prescribing practice, pharmaceutical 
preparation, and genetic variables.[12] Data on ADRs 
occurring due to lithium monotherapy in BPAD in 
Nepal are scarce. The objective of this study was to 
evaluate the pattern of ADR of lithium monotherapy 
in patients with BPAD.

MATERIALS AND METHODS

An observational study was conducted at the 
outpatient Department of Psychiatry, B.P. Koirala 
Institute of Health Sciences (BPKIHS) from 
December 15, 2018, to December 14, 2019. The 
patients aged 18 years and above and diagnosed 
with BPAD and taking lithium as monotherapy 
for at least 3 months were enrolled in the study. 
Pregnant patients, those taking other psychotropic 
drugs such as benzodiazepines, antipsychotics, 
antidepressants, and antianxiety drugs, and patients 
not giving consent and patients <18 years of age 
were excluded from the study.
A self-designed pro forma was used to collect 
sociodemographic profile (name, age, sex, marital 
status, socioeconomic status, educational status, 
and occupation), comorbid conditions, laboratory 

investigations (urine RE/ME, urea/creatinine, 
thyroid function test, and ECG), and ADRs. The 
objective of the study was explained to the patients 
at the time of consultation in psychiatry outpatient 
department and written consent was taken. The 
relevant data were collected directly in the pro 
forma by reviewing the health card of the patients 
and by face-to-face interview at the interval of 3 
months for 1 year.
The data were entered into MS Excel 2007. 
Descriptive statistics such as mean, frequency, 
percentage, and standard deviation were calculated. 
Chi-square test used for analyzing categorical data. 
P < 0.05 was considered as statistically significant. 
All statistical calculations were performed using 
Statistical Package for the Social Sciences Version 
22.0 (Chicago, USA).

RESULTS

Out of 213, 110 (51.6%) patients were male, 170 
(80.3%) literate, and 108 (50.7%) were aged 
more than 40 years. Sixty-nine (32.4%) patients 
were substance user. Eight patients (3.8%) had 
comorbidities. Three (1.4%) patients were taking 
other drugs [Table 1]. Mean age (± Standard 
deviation) was 32.06 ± 1.80 years. The age of the 
patients ranged from 18 years to 72 years.

Table 1: Sociodemographic characteristics of the patients 
(n=213)
Variables Category Frequency (%)
Gender Male 110 (51.6)

Female 103 (48.4)

Age in years 18–40 108 (50.7)

More than 40 105 (49.3)

Educational level Illiterate 42 (19.7)

Literate 171 (80.3)

Substance user Yes 69 (32.4)

No 144 (67.4)

Comorbidity Yes 8 (3.8)

No 208 (96.2)

Taking others drugs Yes 3 (1.4)

No 210 (98.6)

Duration of lithium treatment 
in year

Up to 3 166 (77.9)

More than 3 47 (22.1)

Dose of lithium in mg 300–1000 165 (77.5)

More than 1000 48 (22.5)
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A total of 231 ADRs were observed in 139 
patients giving rise to the prevalence of 65.3%. 
Urine RE/ME, renal function test (serum urea and 
creatinine), and ECG were within normal limits in 
all patients. Tremor (45%) was the most common 
ADR followed by nausea (9.5%), sedation (7.8%), 
leukocytosis (7.4%), and hypothyroidism (5.6%) 
[Figure 1].
Most of the patients (48.2%) had two ADR followed 
by single ADR (41%) [Figure 2].

ADR was significantly more common in patients 
taking more than 1000 mg lithium/day (P < 0.05) 
[Table 2].

DISCUSSION

The present study has reported the pattern of 
ADRs in patients with BPAD who were being 
treated with lithium monotherapy in outpatient 
setting. About two-third of the patients (65.3%) 

Table 2: Association of occurrence of adverse drug reactions with baseline variables (n=213)
Variables Category ADR P-value

Yes (%) No (%)
Gender Male 66 (60.0) 44 (40.0) 0.096

Female 73 (70.9) 30 (29.1)

Age in years 18–40 71 (65.3) 37 (34.3) 0.881

>40 68 (64.8) 37 (35.2)

Educational level Illiterate 28 (66.7) 14 (33.3) 0.831

Literate 111 (64.9) 60 (35.1)

Substance use Yes 43 (62.3) 26 (37.7) 0.533

No 96 (66.7) 48 (33.3)

Comorbidity Yes 6 (75.0) 2 (25.0) 0.555

No 133 (64.9) 72 (35.1)

Taking others drugs Yes 2 (66.7) 1 (33.3) 0.959

No 137 (65.2) 73 (34.8)

Duration of lithium treatment Up to 3 105 (63.3) 61 (36.7) 0.248

>3 34 (72.3) 13 (27.7)

Dose of lithium Up to 1000 mg 95 (57.6) 70 (42.4) 0.000*

>1000 mg 44 (91.7) 4 (8.3)
*Statistically significant at P < 0.05 (Chi-square test)

Figure 1: Pattern of adverse drug reactions due to lithium therapy (n=231)
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had at least one ADR in the study indicating high 
prevalence of ADR. Venkoba et al. had reported 
a high prevalence (81%) of ADR.[13] A lower 
prevalence of ADR (16%) had been reported by 
Panchal et al.[14] About 60% of the patients had 
more than 1 ADR in the present study. In contrast 
to this finding, only 14% of patients had more 
than 1 side effect in a study by Venkoba et al.[13] 

None of the patients had abnormal laboratory 
findings related to renal and cardiac function in the 
patients. Daily administration of lithium 1000 mg 
or more was found to be a significant risk factor 
for occurrence of the ADRs and similar finding 
was also reported in another study.[15] Any patients 
taking lithium more than 1000 mg/day must be 
counseled well regarding the possible ADRs of 
the drug to improve the patient compliance. Such 
patients must be also followed up more frequently 
for early detection and management of ADRs.
Tremor was the most common ADR in the present 
study and this finding was consistent with the 
findings reported by Gelenberg et al.[16] In contrast 
to this, increase in urination was the most common 
ADR in an Indian study.[17] Tremor of hands is 
indistinguishable from essential or physiologic 
tremor and may improve spontaneously after years 
of treatment. Higher lithium levels correlate with 
greater risk of tremor.[18] Nausea was also observed 
in significant number of patients in our study and 
it is one of the least distressing of ADR of lithium. 
Tolerance to nausea commonly occurs overtime. 
Administration of lithium after meals, using a 

multiple daily dose regimen, or using sustained-
release formulations can reduce nausea; however, 
multiple dosing can be hindrance for patient 
compliance. Extended-release formulations as 
well as limiting nicotine and caffeine can reduce 
neurological side effect like tremors.[19]

Hypothyroidism (5.6%) was more common that 
hyperthyroidism (3.9%) in the present study. 
A high prevalence of hypothyroidism (8.5%) 
and lower prevalence of hyperthyroidism (0.74) 
was reported by Hayes et al.[20] The prevalence 
of thyroid dysfunction in lithium-treated 
patients varies substantially across studies.[21] 

Lithium treatment increases the risk of clinical 
hypothyroidism up to 5-fold, through complex 
mechanisms that are unrelated to dose.[22] Lithium 
reduces thyroxine secretion leading to an increase 
in TSH and the associated clinical picture of 
hypothyroidism resulting in lethargy, depression, 
weight gain, and dry skin. Antithyroid effect of 
lithium is due to inhibition of thyroid hormone 
release from the thyroid gland. Lithium also 
decreases iodine trapping with the gland and 
inhibits synthesis of thyroid hormones and leads 
to hypothyroidism.[23] Therefore, monitoring 
thyroid function in the patients taking lithium as 
prophylaxis in BPAD is vital.
Weight gain was also observed in 4.8% of patients 
in the present study; however, the magnitude of 
the weight gain was not assessed in the study. 
Mechanisms of lithium-associated weight gain are 
still unclear. Increased thirst leading to the ingestion 
of high-calorie drinks might play a significant role 
in these patients.[24] Lithium may alter other core 
mechanisms that cause weight gain.[25] Weight gain 
is among the prevalent and distressing of lithium-
associated side effects. It might result in lithium 
non-compliance and hence the patients must be 
counseled regarding this to improve medication 
adherence. Skin rash was observed only in 1.3% 
of the patients in the present study. In contrast to 
this finding, skin reactions were observed in 19.3% 
of the patients in an Indian study.[26] The difference 
might be due to long-term follow-up in the Indian 
study. The prevalence of lithium-induced skin 
reactions ranges between 3% and 34 %.[27] The 
clinician should be aware about skin reaction 

Figure 2: Numbers of adverse drug reactions in patients 
taking lithium (n=139)
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secondary to lithium therapy and educate the 
patients about such skin reactions before starting 
the treatment to improve the patient compliance.
The present study offers a representative profile of 
the ADRs which can be expected in the psychiatry 
outpatients department in patients taking lithium 
and due care must be taken to avoid these ADRs and 
to maximize the patient compliance. It is beneficial 
to use the lowest possible dose of lithium to prevent 
immediate and long-term ADR in a patient who 
is on long-term maintenance therapy. Potential 
organ toxicity due to chronic lithium therapy 
requires more vigilance. The present study might 
have missed certain ADRs during the study period 
since some of them may have been transient or not 
severe enough to significantly trouble the patient 
to remember it and report. The study was done in 
the outpatient department only and thus the ADRs 
in hospitalized patients with BPAD might have 
been missed. Assessment of causality, severity, and 
preventability of ADR could not be conducted.

CONCLUSION

The study has highlighted the pattern of lithium-
induced ADRs in patients of BPAD. The 
prevalence of ADR was high in the patients taking 
lithium in our context and hand tremor was the 
most common ADR. The dose of lithium more 
than 1000 mg/day was identified as possible risk 
factor for high occurrence of ADRs. Medication 
adherence and quality of life of patients taking 
lithium in BPAD can be improved by early 
detection and management of ADR. The patients 
need regular follow-up to detect and manage the 
ADR. A pharmacovigilance program would be 
highly useful in these patients to monitor and 
manage ADR. A prospective observational study 
conducted across multiple hospitals in patients 
with BPAD and taking lithium could be conducted 
to generalize the study findings.

CONFLICTS OF INTEREST

The author declares that they have no conflicts of 
interest.

REFERENCES

1. Phillips ML, Kupfer DJ. Bipolar disorder 
diagnosis: challenges and future directions. Lancet 
2013;381:1663-71.

2. Merikangas KR, Akiskal HS, Angst J, Greenberg 
PE, Hirschfeld RM, Petukhova M, et al. Lifetime and 
12-month prevalence of bipolar spectrum disorder in 
the National Comorbidity Survey replication. Arch Gen 
Psychiatry 2007;64:543-52.

3. Parker G, McCraw S, Hadzi-Pavlovic D, Fletcher 
K. Costs of the principal mood disorders: A study of 
comparative direct and indirect costs incurred by those 
with bipolar I, bipolar II and unipolar disorders. J Affect 
Disord 2013;149:46-55.

4. Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, 
Ezzati M, et al. Years lived with disability (YLDs) for 
1160 sequelae of 289 diseases and injuries 1990–2010: 
A systematic analysis for the Global Burden of Disease 
Study 2010. Lancet 2012;380:2163-9.

5. Baldessarini RJ, Salvatore P, Khalsa HM, Gebre-Medhin 
P, Imaz H, González-Pinto A, et al. Morbidity in 303 
first-episode bipolar I disorder patients. Bipolar Disord 
2010;12:264-70.

6. BALANCE Investigators and Collaborators, Geddes 
JR, Goodwin GM, Rendell J, Azorin JM, Cipriani A, et 
al. Lithium plus valproate combination therapy versus 
monotherapy for relapse prevention in bipolar I disorder 
(BALANCE): A randomised open-label trial. Lancet 
2010;375:385-95.

7. Davis JM, Rosenbaum A, Shahinian V, Brosius FC. 
Prevention of lithium-associated renal failure: Recent 
evidence. Lancet Psychiatry 2015;2:1045-7.

8. Licht RW. Lithium: Still a major option in the 
management of bipolar disorder. CNS Neurosci Ther 
2012;18:219-26.

9. World Health Organization. Safety of Medicines. A Guide 
to Detecting and Reporting Adverse Drug Reactions why 
Health Professionals need to Take Action. Geneva: World 
Health Organization; 2002. Available from: https://
www.apps.who.int/iris/bitstream/handle/10665/67378/
WHO_EDM_QSM_2002.2.pdf. [Last accessed on 2018 
Jul 07].

10. World Health Organization. The Safety of Medicines 
in Public Health Programmes: Pharmacovigilance an 
Essential Tool. Geneva: World Health Organization; 2006. 
Available from: https://www.who.int/medicines/areas/
quality_safety/safety_efficacy/Pharmacovigilance_B.
pdf. [Last accessed on 2018 Jul 07].

11. Sahu RK, Yadav R, Prasad P, Roy A, Chandrakar S. 
Adverse drug reactions monitoring: Prospects 
and impending challenges for pharmacovigilance. 
Springerplus 2014;3:695.

12. Ravi P, Rajkumar, George M. Pharmacovigilance for 
psychiatrists: An introduction. Indian J Psychiatry 
2014;56:176-81.

13. Venkoba Rao A, Hariharasubramanian N, Sugumar M. 



Sarraf, et al.: Adverse drug reactions of lithium monotherapy in bipolar affective disorder

IJPBA/Oct-Dec-2020/Vol 11/Issue 4 203

A study of side-effects of lithium. Indian J Psychiatry 
1983;25:87-93.

14. Panchal KM, Patel PP, Gandhi AM, Chauhan AP, Desai 
MK. A comparative study of two different brands of 
lithium carbonate in Patients of bipolar disorder. Int J 
Curr Res 2018;10:72519-24.

15. Wilting I, Heerdink ER, Mersch PP, den Boer JA, Egberts 
AC, Nolen WA. Association between lithium serum level, 
mood state, and patient-reported adverse drug reactions 
during long-term lithium treatment: A naturalistic 
follow-up study. Bipolar Disord 2009;11:434-40.

16. Gelenberg AJ, Jefferson JW. Lithium tremor. J Clin 
Psychiatry 1995;56:283-7.

17. Bhandari TR, Puri A, Walia R, Aslam S, Mukherjee MP. 
Relationship between dose, serum concentration and 
response to Lithium prophylaxis in bipolar disorders. 
Int J Pharm Sci Lett 2014;4:399-402. Available from: 
https://www.researchgate.net/publication/310674983_
relationship_between_dose_serum_concentration_and_
response_to_lithium_prophylaxis_in_bipolar_disorders. 
[Last accessed on 2020 Feb 07].

18. Vestergaard P, Poulstrup M, Schou M. Prospective 
studies on a lithium cohort 3. Tremor, weight gain, 
diarrhea, psychological complaints. Acta Psychiatr 
Scand 1988;78:434-41.

19. Gitlin M. Lithium side effects and toxicity: prevalence and 
management strategies. Int J Bipolar Disord 2016;4:27.

20. Hayes JF, Marston L, Walters K, Geddes JR, King M, 
Osborn DP. Adverse renal, endocrine, hepatic, and 
metabolic events during maintenance mood stabilizer 
treatment for bipolar disorder: A population-based 
cohort study. PLoS Med 2016;13:e1002058.

21. Lazarus JH. The effects of lithium therapy on 
thyroid and thyrotropin-releasing hormone. Thyroid 
1998;8:909-13.

22. Anonymous. Drug treatments for bipolar disorder: 
2--maintenance, prevention and special situations. Drug 
Ther Bull 2005;43:33-7.

23. Kibrige D, Luzinda K, Sekitoleko R. Spectrum of lithium 
induced thyroid abnormalities: A current perspective. 
Thyroid Res 2013;6:3.

24. Peselow ED, Dunner DL, Fieve RR, Lautin A. 
Lithium carbonate and weight gain. J Affect Disord 
1980;2:303-10.

25. Ackerman S, Nolan LJ. Body weight gain induced 
by psychotropic drugs: Incidence, mechanisms and 
management. CNS Drugs 1998;9:135-51.

26. Ummar S, Dorai BL, Ramanathan SA. Distressing 
cutaneous lesion among bipolar affective disorder 
patients on lithium therapy: A retrospective cross-
sectional study. Indian J Psychiatry 2016;58:383-6.

27. Chan HH, Wing Y, Su R, Van Krevel C, Lee S. A control 
study of the cutaneous side effects of chronic lithium 
therapy. J Affect Disord 2000;57:107-13.


