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Abstract
The purpose of this study was to ascertain the prevalence of hypercalcaemia and hyperparathyroidism in individuals on
long term lithium therapy who were monitored by their general practitioners and living within the West Galway mental
health catchment area. We also wished to assess the extent of screening for calcium dysfunction in this patient
cohort.Current guidelines do not specify the need for calcium monitoring in patients on lithium therapy. We conducted
a retrospective analysis of clinical and laboratory data collected as part of regular monitoring for patients on long
term lithium treatment. Three hundred and thirty three patients had serum lithium levels monitored over a 2 year
period. Fifteen patients (5.3%) had lithium associated hypercalcaemia. The mean duration of lithium treatment for
those with hypercalcaemia was 15 years and these patients had a mean serum calcium level of 2.7mmol/L. Eighty six
(14%)  patients did not have a calcium level monitored over the 2 year period. Three patients (1%) were found to have
hyperparathyroidism. This survey supports the need for regular monitoring of serum calcium levels in patients on
maintenance lithium treatment.

Introduction
Lithium was first described as a treatment for mania in 1949.

1
 It has remained in continuous use since the 1950s, and

is proven as an effective treatment for mania,
2
 in the prophylaxis of bipolar affective disorder

3,4
 and as an

augmentation agent in patients with treatment resistant depression.
5
 Lithium therapy is commonly prescribed as a long

term medication for the prophylaxis of bipolar affective disorder and it is has been estimated that 0.2% of the
general population in developed countries will be treated with lithium.

6
 Lithium is known to have a number of adverse

effects, amongst which metabolic side effects have long been reported.
7
 Lithium therapy is associated with

hypothyroidism,
8
 hyperthyroidism

9
 and weight gain.

10
 There is a well-recognised association with the development of

renal dysfunction
11

 and a deterioration in the glomerular filtration rate (eGFR) while treated with long term lithium.
12

The most recent National Institute for Health and Clinical Excellence NICE guidelines on the management of bipolar
affective disorder (BPAD) recommend three monthly serum lithium levels and six monthly thyroid and renal function
tests.

13
 Despite an association with hyperparathyroidism,

14
 serum calcium monitoring was not included in the most recent

NICE
13

 and American Psychiatric Association (APA) guidelines
15

 for the management of patients with BPAD on long term
lithium therapy. The first case of lithium induced hypercalcaemia was described in 1973

16
 and there is evidence from

multiple case studies indicating that lithium is associated with hypercalcaemia,
17

 The prevalence of lithium associated
hyperparathyroidism (LAH) has been estimated at 15-60% in cross sectional studies.

18
 This contrasts with the general

population, where the overall prevalence of hyperparathyroidism has been reported as 0.1-0.4%.
19

The mechanism of lithium associated hyperparathyroidism (LAH) is not well understood. It is not entirely clear as to
whether lithium causes hyperparathyroidism directly or if it potentiates hyperparathyroidism in patients with early
parathyroid dysregulation. One possibility is that lithium acts to alter the set point of calcium triggered PTH
secretion by antagonising the calcium sensing receptor, resulting in an increase in the threshold level of calcium
needed to suppress the release of PTH by the parathyroid.

7,20
 A second postulated mechanism is that lithium directly

stimulates PTH production.
21

 These changes could stimulate pathological changes in the parathyroid gland leading to
either hyperplasia or adenomas to develop. In this study, we sought to ascertain the prevalence and associations of
hypercalcaemia in a cohort of patients on lithium treatment whose lithium levels were being monitored in primary care.
We wished to determine if our population of patients on lithium had a prevalence rate of hypercalcaemia which supports
monitoring of calcium levels as is suggested in other studies.

7

Methods
This retrospective study analysed clinical and laboratory data collected as part of regular monitoring for patients on
long term lithium treatment. Participants were living in the West Galway mental health services catchment area. In
collaboration with University Hospital Galway (UHG) laboratory services, we utilised the search function of the
laboratory information system to identify 333 patients who underwent lithium monitoring by their general practitioner
(GP) over a two year period from January 2010 to December 2011. We sought to identify consecutive samples in 2010 and
2011 with measurement of serum lithium concentration. We determined how many of these patients had a serum calcium
level checked at any point over this 2 year period. We then reviewed these serum calcium records from the previous 2
years to discover which patients had at least one isolated level of serum calcium greater than 2.55mmol/L (the upper
limit of the reference interval in our laboratory), which we used to define hypercalcaemia. The serum total calcium
level adjusted for albumin was then calculated by: corrected [Ca] = measured [Ca] + {(40 - [albumin]) * 0.02}.

22
 The

serum lithium concentration and eGFR were recorded for each of the individuals who had a documented hypercalcaemia.
For each of the individuals identified with hypercalcaemia, we checked for a parathyroid hormone level, in order to
determine if it was evaluated and to see if there was evidence of hyperparathyroidism.

Ethical approval for this study was granted by the Galway University Hospital research ethics committee. Clinical and
demographic data including age, gender and ethnicity were collected from each individual. Psychiatric diagnoses were
made in accordance with ICD-10 criteria from a review of the psychiatric notes. The indication for and the duration of
lithium treatment was extracted from the psychiatric notes. The medical notes for each of the individuals with a
documented raised serum calcium were reviewed, in order to identify and exclude patients with a comorbid clinical
diagnosis which may have explained their hypercalcaemia (e.g. carcinoma) and who may have been receiving treatment
with an agent known to be associated with hypercalcaemia (e.g. thiazide diuretics). The surgical history for each of
the patients with hypercalcaemia was reviewed for evidence of a parathyroidectomy. Descriptive statistics with means –
standard deviations were used. The student-t test for parametric data was employed. Statistical tests were two-sided
and the a- level for statistical significance was 0.05.

Results
Three hundred and thirty three individual patients were identified as having had a serum lithium level monitored by
their GP over the two year period. 14.4% (n=48) of patients did not have a serum calcium level measured over this
period. Sixteen patients on long term lithium treatment were recorded as having hypercalcaemia (adjusted calcium
level) and one of these individuals was excluded due to a concurrent treatment for metastatic prostatic carcinoma.
Lithium associated hypercalcaemia was identified in 5.3% (n=15) of patients. Among the 15 patients with lithium
associated hypercalcaemia, the mean age was 61 – 15 years and 60% (n=9) were female. Ninety three percent (n=14) of
the patients had a diagnosis of bipolar affective disorder and one patient had a diagnosis of treatment resistant
depression. The mean duration of lithium therapy in this group of patients with hypercalcaemia was 15.3 years (SD=7).
The mean calcium level was 2.7mmol/L (standard deviation (SD) =0.29mmol/L) and the mean eGFR was 63.3ml/min (SD=15.6)
for the patients with lithium associated hypercalcaemia.

There was no statistically significant association detected in the mean calcium levels measured for those with chronic
kidney disease (eGFR, < 60ml/min) and for those with an eGFR > 60ml/min. The mean calcium level in those patients with
stage 3 chronic kidney disease (eGFR,< 60ml/min) or worse was 2.82mmmol/L compared to a mean level of 2.67mmol/L in
those with an eGFR>60ml/min (t=-0.93,df=13,p=0.369).

There were five patients with measured parathyroid hormone (PTH) levels. Of these, 3 had an elevated PTH level (>
65ng/L)) and a mean calcium level of 2.65mmol/L, while the two patients with hypercalcaemia and a normal PTH had a
mean calcium level of 2.92. Thus 1.2% of the sample had lithium associated hyperparathyroidism detected. However, 10
of the patients with hypercalcaemia had not had PTH levels assessed.

All of the five patients with hypercalcaemia who had a PTH level measured, had this investigation initiated in
secondary care. Of the patients who had a PTH measurement performed, three were being managed in secondary care; one
was being monitored by their GP, while the other patient had deceased due to an unrelated cause.

One patient with an elevated PTH was subsequently investigated with a sestamibi scan and was treated surgically.
Histology showed multiglandular disease of the parathyroid gland. One patient is being followed up by endocrinology
services and the other three with hypercalcaemia and an elevated PTH did not have further investigations.

Discussion
Our study showed that 5.3% of patients on long-term lithium therapy who had serum calcium levels measured over the
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previous two years had developed hypercalcaemia. This is below rates found in other cross sectional studies which have
identified prevalence rates of 6.3%

23
 and 11.6%

24
 for hypercalcaemia. The data in our study identified a rate of 1.1%

for LAH, which is below rates of LAH, of 2.1%23 and 4.3%
25

 which have been reported in other cross sectional studies. A
substantial minority (14.4%) of the individuals in this study had not been monitored for calcium levels over the past
two years by their GPs. This, along with the rate of hypercalcaemia which we identified in our study are significant,
as hypercalcaemia is associated with a number of psychiatric symptoms such as low mood, anergia, apathy and
neurocognitive impairment which may be confused with or exacerbate an underlying mood disorder. We do not know if the
patients in our study with hypercalcaemia had evidence of a concomitant qualitative change in psychopathology, but the
relatively substantial 5.3% prevalence rate of hypercalcaemia in our study underlines the need for increased vigilance
from clinicians.

Limitations of the study include the cross sectional design, the lack of a non-medicated control group or longitudinal
assessment. The lack of analysis for hypercalcaemia induced symptoms and health status perceptions are a further
limitation of our study. The management of hypercalcaemia associated with lithium follows a conservative approach. If
the patient is asymptomatic, then a policy of increased monitoring of serum calcium levels would be called for, along
with a measurement of the PTH level. This measurement of PTH was only performed in 33% of patients with a raised
calcium level. From a review of the medical notes of the other ten patients with hypercalcaemia, we were unable to
identify any evidence of a referral to secondary care for further assessment of their raised serum calcium. This may
indicate a lack of awareness among clinicians of the association between lithium and hypercalcaemia and the
appropriate measures which should be initiated to ensure appropriate management can be provided. Lithium levels should
also be closely monitored, as hypercalcaemia is likely to be worse if lithium levels are toxic.

7

If LAH is found, then a multidisciplinary approach to treatment is warranted. The discontinuation of lithium is seldom
a practical option for a patient who has achieved long term remission on it and further this approach is rarely
associated with a reduction in the calcium levels.

23
 Most lithium patients with mild hypercalcaemia will not consent to

a discontinuation of their lithium treatment and thus symptomatic treatment of their hypercalcaemia should be
considered under the guidance of an endocrinologist. The use of calciuric agents, such as cinacalcet hydrochloride,
have proven to be successful in normalising serum calcium levels and reducing intact parathyroid hormone levels (iPTH)
in LAH and is suggested as an alternative nonsurgical means to control this disorder in patients with hypercalcaemia
of variable severity for whom surgical treatment is not a consideration.

26
 Refractory cases may warrant

parathyroidectomy, following appropriate neuroimaging and surgical consultation.

The NICE guidelines on the management of bipolar affective disorder do not specify the need for calcium monitoring for
patients on long term lithium therapy. We suggest that the rate of hypercalcaemia which we found in our patient
population, along with other similar findings and the substantial number of patients who currently are not having
serum calcium checked in primary care, provides evidence of the need for regular monitoring of serum calcium levels
and for this to be recommended in lithium monitoring guidelines. Although the monitoring interval has not been
established, we suggest that it is warranted to measure serum calcium levels on an annual basis and if elevated levels
are detected, then a serum parathyroid level should be measured and referral to secondary care considered. 
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