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Lethal but Reversible Encephalopathy Secondary to Lithium 
Toxicity: A Case Report and Review of Literature

Parthy Shaha, d, Dhaval Khalpadab, Dinesh Sangroulac, Samir Sarkarb

Abstract

Lithium has been the first line of drug for bipolar disorder since the 
1970s and is also efficient in treating acute mania and major depres-
sion. Due to its narrow therapeutic window, the risk of toxicity remains 
a concern. Clinical manifestations include gastrointestinal, cardiac, re-
nal symptoms, and, in chronic intoxication, development of neurologi-
cal symptoms. Here we report a rare case of a severe, life-threatening 
lithium intoxication in a 43-year-old male who was unresponsive with 
a very high serum lithium level of 5.0 mEq/L. Additionally, we discuss 
clinical profile, diagnostic examination, and management.
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Introduction

To date, the biochemical mechanism of lithium remains un-
clear. Meltzer et al describe lithium as affecting two intracellu-
lar signaling pathways: inositol monophosphate and glycogen 
synthase kinase-3, which is probably the mechanism of action 
for mood stabilization [1].

Lithium is freely filtered through the kidneys since it is 
non-protein bound. Therefore, lithium must be monitored cau-
tiously in people who have compromised renal function. Re-
gardless, those who are on lithium must have monthly lithium 
blood levels. Although clinical symptoms are more reliable 
than serum lithium levels in determining any side effects or 
toxicity, the desired therapeutic serum lithium levels are 0.6 
- 1.2 mEq/L [2]. Severe poisoning and death may occur when 

serum concentrations are higher than 3 - 4 mEq/L [3]. Before 
starting a patient on lithium, an ECG, blood urea nitrogen, se-
rum creatinine, and serum electrolytes should be evaluated.

Lithium poisoning can present in a variety of ways, in-
cluding nausea, vomiting, diarrhea, ataxia, confusion, neu-
rological findings and renal failure. Nonetheless, the initial 
treatment is supportive care with a goal of stabilizing the pa-
tient. We report a case of a 43-year-old male who was recently 
prescribed lithium for bipolar disorder I and was admitted for 
altered mental status with decreased consciousness. This case 
highlights that severe lithium intoxication can be reversed with 
aggressive treatment.

Case Report

A 43-year-old Caucasian male, with history of bipolar disorder 
I, presented to the emergency room by ambulance in an un-
responsive state. After being non-compliant with his therapy 
appointments, he was found in disarray by his case manager 
during a home visit. EMS was called and the patient was noted 
to be febrile (103 °F (39.4 °C)), hypotensive (BP of 90/60 mm 
Hg), tachycardic (124 bpm) with rapid shallow breathing (RR 
of 32/min), covered in vomitus, and only responsive to pain-
ful stimuli. The patient had no other significant past medical 
problems except for multiple hospitalizations for bipolar and 
schizoaffective disorders treated with lithium 450 mg twice 
daily for 3 weeks and chlorpromazine.

On physical examination, the patient was found to be 
somnolent, sedated and was intubated. His pupils were equal, 
round, and reactive to light. His heart, lung, abdomen and 
extremities were unremarkable. He scored 4 out of 15 on the 
Glasgow coma scale and had brisk reflexes. No tremor or myo-
clonus were present.

Initial labs revealed a severely high serum lithium level 
of 5.0 (therapeutic range 0.6 - 1.2 mEq/L), leukocytosis (16.3 
× 109/L), elevated BUN (95 mg/dL), creatinine (5.6 mg/dL), 
CPK (1,426 µg/L) and lactic acid (2.5 mmol/L). Serum and 
urine toxicology were negative. ECG showed sinus tachycar-
dia with prolonged QTc interval of 516 ms. CT of the brain 
was normal.

Hospital course

The patient was admitted to the ICU with lithium intoxication 
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and acute renal failure with high anion gap metabolic acidosis 
and all his psychotropic medications were discontinued. He 
was treated with fluid replacement (isotonic saline), colonic 
decontamination with golytely and with two sessions of he-
modialysis (HD). Lithium levels started trending down to 2.1 
mEq/L (Fig. 1).

On day 4, the patient’s lithium levels normalized to 0.6 
mEq/L and his renal function significantly improved (BUN 
of 25 and creatinine of 1.2). He continued to be febrile (102 
- 103 °F (38.9 - 39.4 °C)) despite low levels of lithium and 
his mental status remained poor. These findings raised concern 
for meningitis. However, normal cerebrospinal fluid examina-
tion ruled out this possibility. Repeat urinalysis, urine culture, 
blood culture, sputum culture, and chest X-ray were all nega-
tive and the patient was started on broad spectrum antibiotics 
for persistent fever.

On day 6 of admission, the patient remained intubated due 
to his poor mental status. MRI of the brain without contrast 
and electroencephalogram (EEG) were ordered. The MRI of 
the brain was normal and EEG revealed “mild diffuse slow 
activity, with no epileptiform activity indicated mild diffuse 
cerebral dysfunction”, consistent with encephalopathy.

On day 7, the patient’s mental status slightly improved 
where he opened his eyes and followed simple commands. He 
was successfully extubated and his fever resolved. The patient 
was unable to move his extremities. To rule out the potential 
reasons for patient’s muscles weakness and fatigue, acetylcho-
line receptor modulating antibody (ACHR) test and aldolase 
were requested and were within normal limits.

The patient was transferred to the inpatient floor where 
he continued to show improvement in his mental status but 
developed pneumonia. He was started on paliperidone 3 mg 
daily and carbamazepine 200 mg thrice a day for his mood 
disorder. Ceftaroline and meropenem were added to his regi-
men for the hospital acquired pneumonia. Subsequently, once 
he was medically stable, the patient was safely discharged 
with mobile crisis and psychiatric outpatient follow-up ap-
pointments.

Discussion

Lithium poisoning can be classified as acute, acute-on chron-
ic, and chronic, each with different manifestations. Acute 
lithium poisoning has manifestations that are predominantly 
gastrointestinal, but may progress to neurologic in nature. 
Acute-on-chronic has both gastrointestinal and neurologic 
manifestations. Chronic poisoning has manifestations that are 
primarily neurologic. Neurological symptoms include slug-

gishness, ataxia, confusion, and agitation and may be severe 
with seizures, non-convulsive status epilepticus, or encepha-
lopathy [4].

This case reports a severe neurotoxicity, which is defined 
as lithium level of more than 3.5 mEq/L [3]. Our patient ac-
cidently overdosed his lithium and denied this as a suicide at-
tempt. With no prior history of lithium use, he was prescribed 
900 mg of lithium per day for the past 3 weeks. A wide range 
of differential diagnoses were considered for our patient’s un-
responsive condition. These include: hypoglycemia, hypoxia, 
electrolyte disorders, seizures, CVA, neuroleptic malignant 
syndrome (NMS), serotonin syndrome, non-convulsive status 
epilepticus, delirium, and withdrawal syndromes. Factors such 
as dehydration, his current medications, infection, and other 
medical conditions were also considered. Subsequently, the 
majority of the patient’s routine labs were within normal limits 
and the differential diagnoses were ruled out. Serotonin syn-
drome was not a possibility since he was not on any concomi-
tant serotonergic medications. Although he had mild fever of 
100.5 °F (38.1 °C) and decreased level of consciousness, he 
did not have clinical signs of NMS such as muscular rigidity or 
autonomic instability. Thus, our diagnosis was narrowed down 
to lithium-induced neurotoxicity.

To further investigate the neurotoxicity, EEG was done 
revealing mild, diffuse slow activity, indicating cerebral dys-
function consistent with encephalopathy. Although the litera-
ture states EEG can show triphasic waves (TWs) with lithium 
toxicity, it is not absolutely needed for diagnoses [5]. Further-
more, these EEG findings eliminated the possibility of non-
convulsive status epileptics as it would show EEG with ongo-
ing rhythmic or epileptiform activity [5].

First line of approach in lithium toxicity is supportive care 
with a goal to stabilize the patient. Our patient was first stabi-
lized with IV isotonic saline fluids, intubated for respiratory 
compromise, and hemodialyzed twice. As per hospital proto-
col, lithium levels were repeated every 2 - 4 h [6]. It is a com-
mon phenomenon for lithium levels to rebound after HD sec-
ondary to its diffusion from intracellular space to extracellular 
space [7]. Similarly, this patient’s serum lithium decreased 
after the first HD; however, it rebounded after a few hours, 
followed by decline after a second round of HD and colonic 
decontamination (Fig. 1).

After our patient’s lithium levels were normalized, he per-
sisted to have altered state of consciousness and generalized 
weakness for 4 days. Hence, the syndrome of irreversible lith-
ium effectuated neurotoxicity (SILENT) was considered. This 
is defined as persistence of neurologic complications (cerebel-
lar dysfunction, extrapyramidal symptoms, brainstem dysfunc-
tion or dementia) despite lithium removal by HD [6]. Although 

Figure 1. Lithium trend (mEq/L).
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our patient had none of the above specifically, there could be 
a mild questionable SILENT syndrome due to his generalized 
weakness and poor mental status post-lithium level normali-
zation. Conversely, on day 10, the patient’s condition signifi-
cantly improved and he was able to engage in conversation, 
follow commands, and move his extremities. After 20 days of 
admission, the patient’s condition improved and he was able to 
ambulate by himself.

Toxicity has been reported at therapeutic levels and in-
significant clinical signs and symptoms at elevated levels [8]. 
Thus, as described by Nagappan et al, clinical symptoms do 
not necessarily correlate with the serum lithium concentra-
tions. Furthermore, while HD is the basis of treatment for el-
evated lithium levels, the decision to initiate HD is determined 
based on clinical signs and symptoms, irrespective of lithium 
levels [3]. In our literature review, there are many reported 
lithium-associated reversible and irreversible encephalopathy 
with therapeutic lithium levels; however, this is a rare case of 
reversible lithium induced encephalopathy at a very high toxic 
level of 5.0 mEq/L.

Conclusion

Lithium, due to its pharmacokinetic properties, makes man-
agement of bipolar disorder challenging. Chronic lithium in-
toxication primarily has more neurotoxic effects, such as en-
cephalopathy, as seen in our case. If not addressed assertively, 
impaired consciousness can lead to coma and death. Aggres-
sive treatment with intravenous fluids and HD are warranted. It 
is imperative that all the patients are educated about lithium’s 
side effects, the significance of monthly serum lithium level 
monitoring, precipitating factors such as dehydration and other 
drug-drug interactions that primarily affect the kidney func-
tion.
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