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Current state-of-the-art lithium therapeutic ranges are inappropriately high for OABD on lithium
treatment resulting in increased risk for lithium toxicity
The ISBD Task Force on OABD recommends the following age-specific therapeutic ranges:

Analytical performance assessments of lithium assays across all major in vitro diagnostic (IVD)
platforms confirmed feasibility of broad implementation of the recommended therapeutic ranges

Executive Summary

This document summarizes recent guidance from the International Society of Bipolar Disorder
(ISBD) Task Force on Old Adults with Bipolar Disorder (OABD) on reporting of age-specific
lithium therapeutic ranges for OABD. 

May, 2026

0.4 – 0.8 mmol/L for 60 – 79 years old
0.4 – 0.7 mmol/L for >80 years old
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Lithium is often prescribed as a first-line mood stabilizer for the management of bipolar disorder (BD)
given its efficacy during both mania and depressive episodes. However, therapeutic drug monitoring
(TDM) is required for patients prescribed lithium due to its narrow therapeutic index. Whereas
subtherapeutic levels can result in loss of mood stabilization (causing increased risk of patient self-
harm), supratherapeutic levels can cause lithium toxicity. 

In OABD, lithium toxicity is of particular concern as older populations are at greater risk due to
decreased renal function, co-morbidities and polypharmacy-associated drug-drug interactions.

Furthermore, neurological symptoms of lithium toxicity can often be unrecognized and/or misdiagnosed
in OABD due to their similarities with other neurological issues associated with older populations (i.e.
cognitive decline, dementia).

Lithium Therapeutic Drug Monitoring

Lithium toxicity in OABD can result in:

Repeated falls that led to referrals to a geriatrician/falls prevention program
Bilateral tremor that has led to unnecessary prescriptions of dopamine agonists
Repeated bouts of diarrhea that has led to a colonoscopy without major findings
Several emergency department visits with episodes of delirium
Loss of muscle control, slurred speech, and confusion

For these reasons, the ISBD Task Force on OABD released updated recommendations for age-
specific therapeutic ranges to minimize risk of lithium toxicity in these populations.
Their recommended therapeutic ranges are:

0.4 – 0.8 mmol/L for 60 – 79 years old
0.4 – 0.7 mmol/L for >80 years old
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In 2017, the Institute of Quality Management in Healthcare (IQMH) Chemistry Scientific Committee
released a questionnaire to assess the landscape of lithium reporting across Ontario clinical
laboratories. 

A total of 85 laboratories participated in this survey which confirmed that the majority of laboratories
report one (age-agnostic) therapeutic range of 0.6 – 1.2 mmol/L for lithium.

In 2022, a follow up survey was distributed to members of the Canadian Society of Clinical Chemists to
determine whether clinical recommendations and educational efforts resulted in adoption of the ISBD
recommended age-specific therapeutic ranges. 

A total of 20 laboratories participated in this survey. Figure 1 summarizes the results of these two
surveys.

Current State of Lithium Reporting
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Figure 1

Figure 1. Upper limit of
therapeutic ranges used by
clinical laboratories. The
majority of participating
laboratories report a single,
age-agnostic therapeutic range
of 0.6 – 1.2 mmol/L. There is
an increase in adoption of the
ISBD recommended ranges for
OABD from 2017 (orange) to
2022 (blue) in the therapeutic
ranges of 0.4 – 0.7 and 0.4 –
0.8 mmol/L for age ranges 60
– 79 and ≥80, respectively.
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To determine the feasibility of broad implementation of the ISBD-recommended therapeutic ranges,
agreement between commonly used lithium methods was evaluated via retrospective review of Royal
College of Pathologists of Australasia Quality Assurance Program (RCPAQAP) and IQMH proficiency
testing results.

Data from seven proficiency surveys between September 2020 to September 2022, consisting of 21
samples covering a range of lithium concentrations, were used to evaluate analytical agreement. Within
this data:

8 different instrument groups were represented from five major IVD manufacturers
311 RCPAQAP and 86 IQMH clinical laboratory participated
All lithium methods reported were based on the colorimetric method principle

As seen in Table 1, the variation between lithium methods was minimal with standard deviations
ranging from 0.04 to 0.06 mmol/L at concentrations relevant to the ISBD-recommended therapeutic
ranges. The overall conclusion was that there is acceptable agreement between commonly used clinical
laboratory lithium assays, thus confirming feasibility of implementing standardized age-specific
therapeutic ranges as recommended by the ISBD.
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Feasibility of ISBD Therapeutic Ranges

< 0.4

Target Lithium
Concentration (mmol/L)

0.4 - 0.8

0.8 - 1.5

> 1.5

2

Number of
surveys

3

4

7

2

Number of
survey samples

included

4

4

11

0.29 - 0.35

Range of all-
methods’ mean#

(mmol/L)

0.59 - 0.73

1.03 - 1.43

1.71 - 2.70

0.004 - 0.05

Range of all-
methods’ SD#

(mmol/L)

0.04 - 0.05

0.05 - 0.06

0.05 - 0.12

12.6 - 14.3

Range of all-
methods’ CV#

(%)

6.0 - 7.1

3.6 - 5.0

3.1 - 4.5

Table 1 – Summary of analytical performance of lithium data obtained from RCPAQAP/IQMH proficiency
testing survey between September 2020 to September 2022.
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Although the 2017 Delphi consensus survey conducted by the ISBD did not make a recommendation
for an alert for imminent toxicity, based on clinical experience, some geriatric psychiatric experts
suggested that a level of 1.5 mmol/l and 1.4 mmol/L can be considered for patients 60 – 79 and ≥80
years old, respectively. 

For adults < 60 years old, the Canadian Network for Mood and Anxiety Treatments (CANMAT) & ISBD
2018 Guidelines recommend that the target range for serum lithium in acute treatment is 0.8 - 1.2
mmol/L, while in maintenance treatment, levels of 0.6 - 1.0 mmol/L may be sufficient. Upon the
consultation from their local psychiatric experts, some laboratories report the target range as 0.6 - 1.2
mmol/L without specifying the treatment status.

While this document does not provide guidance on critical thresholds, it is worth considering an
adjusted threshold for geriatric patients based on institutional needs. In our previous survey of critical
thresholds, the most common ones being used for critically high lithium are 1.5 mmol/L and 2 mmol/L.

Additional Considerations

This document was developed by the Task Force on Critical Values of the LMP Quality Council,
Department of Laboratory Medicine and Pathobiology, University of Toronto.

Project Lead: Dr. Lei Fu
Task Force Members: Dr. Saranya K. Arnoldo, Dr. Sarah Delaney, Dr. Daniel R. Beriault, 
Dr. Davor Brinc, Dr. Felix Leung.
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