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Preventable coma- Lithium induced !
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Abstract:

Lithium is the one of the drugs of choice for manic depressive illness. Lithium practice guidelines should be
followed for every patient before initiating them on lithium therapy. Here we report a case of elderly
man with manic depressive illness, who was prescribed lithium, lost follow-up and presented with lithium
toxicity- hypothyroidism, nephrogenic diabetes insipidus, sinus node dysfunction. He was managed with
parenteral levothyroxine under steroid cover, multiple sessions of hemodialysis and improved. This case
report emphasizes the importance of lithium practice guidelines and the responsibility of prescriber to
prevent such an event.
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Introduction

Lithium is the drug of choice for bipolar disorder.
Lithium toxicity is one of the serious and preventable
conditions, provided lithium practice guidelines are
strictly followed. As lithium has narrow therapeutic
range its needs periodic monitoring of serum lithium
level while on therapy. Elderly patients on lithium
are known to cause hypothyroidism and may rarely
develop myxedema coma. Toxic serum lithium level
can affect cardiac, renal, nervous system. Lithium
induced multisystem toxicity will be worsened
by underlying untreated hypothyroidism. It is a
challenging clinical condition to handle multisystem
lithium toxicity in a patient with bipolar disorder.
We report a case of lithium toxicity in an elderly
person who presented with severe hypothyroidism,
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sinus node dysfunction and nephrogenic diabetes
insipidus.

Case Report

74 year old gentleman staying alone in remote
village was brought to the emergency department
by his son with a history of progressive decline in his
daily activities, unsteadiness of gait over a period of
1 year. He had decline in alertness, loss of memory,
slowness of speech and bladder incontinence
lasting for duration of 2 days. On examination,
BP: 140/90 mmHg, pulse rate: 34/min, Temp:
99°F (rectal), dry skin with periorbital puffiness
was seen. He was drowsy, disoriented without any
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obvious focal neurological abnormalities. He had
progressive decline in his activities for last one year
and recent worsening for last 2 days. As he had
bradycardia, the immediate electrocardiogram
revealed complete heart block and temporary
pacemaker was advised by the cardiologist.

His detailed previous history revealed
underlying bipolar disorder for the last 15 years,
he was on tablet lithium. He had no regular follow
up with his treating physician. Considering his lithium
intake and complete heart block, lithium induced
hypothyroidism was suspected. An elevated TSH
with a low total T4 and free T4 [Table 1] and an
altered sensorium in the presence of high serum
lithium, confirmed the diagnosis of lithium induced
myxedema coma. His thyroid auto antibodies were
negative.

His computerized tomography of the brain
was normal; cerebrospinal fluid analysis was
unremarkable. His renal function was deranged
with an elevated creatinine of 2.9 mg/dL and
elevated serum lithium of 4.3 mmol/L (normal
range: 0.5-1.5 mmol/L). His serial serum lithium
levels are mentioned in figure 1. He underwent three

Table 1: Biochemical parameters before and after
dialysis

Parameters Pre- Post-
dialysis dialysis
TSH (WIU/mL) 123 2.55
T4 / free T4 (ug) 2/ 0.4 8.5/ 1.64
Lithium (mmol/L) 4.3 1.46
Creatinine (mg/dL) 2.9 1.8
Sodium (mmol /L) 131 135
Potassium (mmol /L) 4.6 4.4
Bicarbonate (mmol/L) 21 20
Calcium (mg/dL) 9.1 9.5
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Figure-1
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sessions of haemodialysis. Post dialysis his serum
lithium level and his renal functions normalized.
The details of other biochemical parameters
are mentioned in table 1. He was treated with
parenteral antibiotics and intravenous levothyroxine
250 mcg once daily for 2 days, oral thyroxine
100 mcg once daily and oral tri-iodothyroinine
(cytomel) 25 mcg thrice daily along with parenteral
hydrocortisone. He demonstrated remarkable
improvement over a period of 72 hours. On sixth
day he developed polyuria and hypernatremia
(Na: 153 mEq/L), suspected of lithium induced
nephrogenic diabetes insipidus which was masked
by severe hypothyroidism. He was treated with
parenteral fluids and the epithelial sodium channel
inhibitor (amiloride hydrocholoride) and improved.

Discussion

Myxedema coma is most commonly seen in
elderly people with age more than 60 years
and frequently during winter [1]. Patients with
myxedema coma generally have longstanding
hypothyroidism, although this may not have been
diagnosed previously. Our case as mentioned,
had signs of hypothyroidism in the form of altered
mentation, dry skin with a marked reduction in his
daily physical activities for last one year.
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Myxedema coma can be precipitated
by number of factors; including infections, non-
compliance with thyroid hormone replacement,
drugs like lithium, sedatives, analgesics and
anaesthetic drugs [1]. Our patient, was on oral
lithium for bipolar disorder since last 15 years. He
was neither on regular follow up with psychiatrist
nor does monitoring his serum lithium level was
being done periodically. As a result he developed
lithium toxicity with myxedema coma, cardiac
conduction defect and renal dysfunction. All patients
with myxedema often present with some form of
deterioration of their mental status. This decline
may be subtle, so high degree of clinical suspicion
was needed for detecting myxedema coma, in the
presence of long duration of lithium therapy for
BPD.

Myxedema coma is an endocrine emergency
which needs prompt recognition and appropriate
treatment. Because, mortality could be as high as
30 to 60% if treatment is delayed [2]. Patients with
suspected myxedema coma should be admitted to
intensive care unit for cardiovascular, pulmonary
support and treated with combined oral and
parenteral thyroxin supplementation. Parenteral
steroids should be administered until the coexisting
adrenal insufficiency is ruled out.

Lithium is the drug of choice for bipolar
disorder since 1949. Lithium causing hypothyroidism
is more common than hyperthyroidism [2]. Lithium
inhibits the colloid formation in the apical pole of
the thyrocyte, inhibits release of thyroid hormone
as well as thyroglobulin-iodination; causing
hypothyroidism, which could be either overt or
subclinical, with or without the presence of goitre.
The development of goitre is more severe in iodine
deficient state with prolonged lithium intake.

Hypothyroidism is often precipitated by
presence of thyroid antibodies. The occurrence
of newer thyroid antibodies is more in a state of
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long term lithium intake because it augments the
activity of B lymphocytes and reducing the ratio
of circulating suppressor to cytotoxic T cells. The
presence of thyroid antibody in lithium induced
hypothyroidism  requires supplementation of
thyroxine [3,4]. Other risk factors for lithium induced
hypothyroidism are older age, longer duration of
drug intake, female sex, and co-existing iodine
deficiency [5]. Annick Vincent et al. reported that
the occurrence of hypothyroidism is more in the
initial 2 years of lithium intake, about 38%, 55%
and 74% of thyroid dysfunction appears within
6, 12, 24 months of lithium respectively. Early
monitoring of thyroid function test is important in
patients on long term lithium therapy [6]. Parenteral
levothyroxine supplementation under steroid cover
should be considered in severe lithium induced
hypothyroidism. Hypothyroidism due to lithium
involve low T3, in contrast to low T4 in lithium free
state [7].

Lithium induced neurologic toxicity is graded
as mild: fine tremor, weakness, lethargy; moderate:
muscle fasciculation, ataxia, tremor, dysarthria,
inco-ordination,  confusional state, impaired
consciousness and severe: with progression to coma,
seizure, muscle flaccidity, cerebellar syndrome,
irreversible brain damage and death [8]. Mild and
moderate forms of toxicity are reversible after
stopping the drug. Severe toxicity is fatal and
presents with neurological sequelae. The severe
form of neurological manifestation is the Syndrome
of Irreversible Lithium Effectuated Neuro toxicity
(SILENT) [?]. Our patient had moderate form of
lithium induced neurotoxicity which improved with
treatment.

Sinus node dysfunction could be related
to combined effect of lithium toxicity and severe
hypothyroidism. Transient sinus nodal dysfunction
has been reported with lithium toxicity [10]. Lithium
induced cardiac manifestations are transient and
reversible after stopping the drug [11]. Cardiac
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rhythm disturbances are flattening of T waves, QT
prolongation, brady, tachyarrhythmia and sinus
node dysfunction [12,13]. Primary hypothyroidism
by itself can potentiate lithium induced sinus node
dysfunction.

Lithium induced renal dysfunction is initially
functional and disappear after stopping the drug
and improve with amiloride. In long term, it may
cause structural and irreversible parenchymal renal
damage manifesting as nephrogenic diabetes
insipitus, chronic interstitial nephritis and progressive
renal failure [14]. Our patient developed renal
failure with toxic serum lithium level, which
improved after dialysis. Renal failure in our case
is multifactorial due to dehydration, hypothyroidism
per se as a known factor causing decreased renal
glomerular filtration rate and toxic serum lithium
level is known to cause renal tubulointerstitial
damage leading to irreversible reduction of
tubular function [15]. On sixth day of his ICU
stay he developed polyuria and hypernatremia.
This is due to increased glomerular filtration rate
following thyroxine supplementation which causes
more free water clearance. This manifested on 6™
day, because initiation of thyroxin supplementation
has unmasked the underlying nephrogenic diabetes
insipidus. Lithium induced nephrogenic DI develops
in 20% of the patient on long term drug intake,
due to resistance of collecting duct to anti-diuretic
hormone [14]. Dehydration, hyponatremia as in our
patient will increase the chance of lithium induced
renal toxicity.

Conclusion

Thyroid and renal function test including thyroid
auto antibodies should be assessed in all patients
before lithium is prescribed. Periodic monitoring
of serum lithium level should be done. Patient
education regarding the side effects, thyroid, renal
and cardiac monitoring should be addressed in
every visit. In our patient, monitoring of thyroid
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function test, thyroid auto antibodies, assessment
of goiter and renal function could have prevented
lithium toxicity.
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