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Critical Hypokalemia: A Complex Clinical Journey
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Abstract

Hypokalemia, characterized by low potassium levels in the blood, is a condition that can have severe consequences for patients, 
including cardiac arrhythmias and muscle weakness. Extreme hypokalemia, although rare, can lead to paralysis, cardiac arrest, and 
even death. The purpose of this project is to better understand hypokalemia, its presentation, and how it impacts different organ 
systems in the body. We will do this by analyzing a unique case of extreme hypokalemia. We will provide a concise framework for 
managing patients with similar presentations. 
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Introduction
Hypokalemia is a common presenting condition in which se-

rum potassium levels are lower than normal, defined as less than 
3.5mEq/L. Most patients with hypokalemia have mild to modera-
tely low potassium levels and do not present as critically ill. Severe 
hypokalemia affects how electrical signals are transmitted in the  

 
body and is often life-threatening. Hypokalemia may present with 
nonspecific symptoms including but not limited to heart palpita-
tions, constipation, fatigue, hypotension, lightheadedness, arrhyth-
mias, polyuria, polydipsia, muscle weakness, spasms, twitches, and 
cramps [1].

Case Presentation
Table 1: Blood test result on initial presentation and following potassium supplementation.

Laboratory Study Initial Presentation Following Potassium 
Supplementation Unit Measurement Reference Range

Serum Potassium 2.1 3.8 mmol/L 3.4-5.0

Serum Sodium 149 149 mmol/L 135-145

Serum CO2 41 32 mmol/L 20-32

Serum Calcium 8.2 7.9 mmol/L 8.5-10.5

Serum Osmolality 310 311 mOsm/Kg 275 to 295

Red Cell Count NA 3.31 Million cells/uL 4.4-5.8

Hemoglobin NA 10.3 g/dL 13.0-18.0

Hematocrit NA 31.3 % 37.0-49.0

Serum Urea NA 21 g/dL 25-Aug
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This patient is a 71-year-old male with a history of hyperten-
sion, stage 3CKD, MGUS, and recurrent hypokalemia. The patient 
presented to the Emergency Department after his primary care 
physician, and cardiologist advised him to go to the emergen-
cy room when his potassium level fell to 1.8mmol/ L (normal 
3.4-5.0mmol/L). The patient denied any symptoms, including chest 
pain, weakness, dizziness, and heart palpitations. In addition, he 
had moderate hypertension. EKG performed in the Emergency De-
partment showed peaked T waves and prolonged QTc, with occa-
sional PVCs. Otherwise, the EKG indicated a normal rate and sinus 
rhythm. The patient reported that he was started on the diuretic 
hydrochlorothiazide (12.5 mg once a day) and had increased urgen-
cy to urinate. Physical exam indicated that the patient was alert and 
oriented times 4, with no focal neurological deficits, S1/S2 heart 
sounds heard, regular rate and rhythm, no jugular venous disten-
tion, and no other notable pertinent findings during his presenta-
tion at the emergency department (Table 1).

A clinical concern for hypokalemia secondary to hydrochlo-
rothiazide use was suspected thus, the medication was discon-
tinued, and the patient was started on intravenous potassium. 
The patient was admitted to telemetry with continued potassium 
supplementation and repeat labs to assess his electrolytes. Upon 
further assessment, hydrochlorothiazide was discontinued. After 
being in telemetry for four nights his potassium was stabilized, 
and the patient was discharged. He was discharged with 20mEq 
of potassium, four times a day for four weeks. Additionally, he was 

advised not to continue taking the hydrochlorothiazide following 
his discharge with plans to follow up with his cardiologist and an 
outpatient nephrology consult.

Discussion
Hypokalemia is a medical condition characterized by low levels 

of potassium in the blood, defined as less than 3.5mEq/L, which 
can lead to various clinical manifestations such as muscle wea-
kness, cramping, and cardiac arrhythmias [2]. Electrolyte imba-
lances may present with nonspecific symptoms, including but not 
limited to heart palpitations, constipation, fatigue, hypotension, li-
ghtheadedness, polyuria, polydipsia, spasms, and twitches [3]. This 
condition affects how electrical signals are transmitted in the body 
and heart and severe hypokalemia can be life-threatening. Hypoka-
lemia is more common in hospitalized patients. However, it is still 
an important differential diagnosis for emergency department 
physicians. Several studies have investigated hypokalemia’s role in 
exacerbating electrolyte imbalance, its risk factors, and diagnostic 
approaches [4,5]. For instance, a study found that among hospitali-
zed patients hypokalemia was present in 51.6% of cases, with older 
age, chronic kidney disease, and the use of diuretics significantly 
associated with its development [4]. Furthermore, another study 
revealed that Electrocardiogram (ECG) changes, such as ST-seg-
ment depression and T-wave inversion, were frequently observed 
in patients with hypokalemia, highlighting the importance of ECG 
monitoring in diagnosing and managing the condition [5] (Figure 
1).

Figure 1: ECG of hypokalemic patient.
Note*: black arrows indicate T wave inversion. Blue arrows indicate ST depression [5].

Hypokalemia has substantial implications for patient outcomes 
and requires prompt recognition and appropriate interventions. 
Extreme hypokalemia is rare. Severe hypokalemia often presents 
with paralysis, cardiac arrest, and may lead to death if urgent medi-
cal attention is not provided [6]. However, in this case, the patient 
presented with no obvious symptoms, highlighting that symptoms 
alone are not a sufficient marker of clinically significant hypokale-
mia. Several studies have documented extreme hypokalemia’s in-
cidence and clinical implications [1,7]. A previous study reported 
that severe hypokalemia, defined as potassium levels below 2.5mE-

q/L, was associated with a 2.7-fold increase in mortality risk among 
hospitalized patients [1]. Similarly, a separate study found that ex-
treme hypokalemia was a common complication among patients 
with renal tubular acidosis and was associated with poor outcomes 
[7]. This case was important due to its severity, with the patient’s 
potassium level upon hospital arrival at a low of 1.8mmol/L. Addi-
tionally, discerning the potential etiology of the patient’s hypokale-
mia, whether medication-induced or kidney or endocrine disease 
complications, added a layer of complexity in optimizing this pa-
tient’s treatment. Currently, the standard for treating hypokalemia 
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is based on close monitoring of serum potassium levels to guide 
adjustments in intravenous potassium dosing. Failure to address 
the etiology of hypokalemia after potassium replacement may lead 
to recurrent episodes and adverse outcomes [8]. For example, a stu-
dy demonstrated that potassium depletion caused by diuretic the-
rapy could result in severe hypokalemia, particularly among patien-
ts with heart failure [9]. Another study reported that hypokalemia 
induced by laxative abuse could lead to severe muscle weakness 
and rhabdomyolysis [10].

The most probable cause of hypokalemia seen in this patient 
is secondary to hydrochlorothiazide use. Hydrochlorothiazide is 
a widely used blood pressure medication that acts on the distal 
convoluted tubules, inhibiting the sodium chloride cotransporter, 
thus having a diuretic effect and loss of potassium in the urine 
[11]. Discontinuing this medication, immediately starting intra-
venous potassium supplement, and discharging the patient with 
oral potassium supplementation was the most appropriate treat-
ment. However, it has been found that the use of low-dose hydro-
chlorothiazide can prevent cases of hypokalemia from occurring 
[12]. Upon examining the effects of hydrochlorothiazide on potas-
sium levels, it was found that the high dose of 122.5mg produced a 
mean 0.7mEq/L reduction in serum potassium while the low dose 
of 12.5mg caused no change, with both producing significant re-
ductions in diastolic blood pressure [12]. These findings make it 
possible to restart low-dose hydrochlorothiazide treatment when 
potassium levels are stabilized. This patient’s current medications 
were lisinopril (40mg daily), terazosin (5mg every evening) and hy-
drochlorothiazide (12.5mg daily). Lisinopril and hydrochlorothia-
zide can have opposing effects on potassium levels, with lisinopril 
increasing potassium levels and hydrochlorothiazide decreasing 
them.

When evaluating a patient with severe electrolyte abnormalities 
such as severe hypokalemia, on a prescribed diuretic, it is important 
to understand its indication and whether potassium-sparing diure-
tics are more appropriate. This includes ensuring medication com-
pliance through quality longitudinal care outside of the emergency 
room and confirming the medication name, indication, and dosa-
ge in the medical record. To discharge a patient with confidence, 
understanding the medication indication, adherence, and patient 
comprehension is key. Ultimately, close outpatient follow-up and 
a partnership with the patient’s primary care provider and outpa-
tient specialists are imperative to ensure complete understanding 
of the patient’s diagnoses and medical decision making for further 
management. Continued treatment of this patient in the hospital 
with other anti-hypertensive drugs, with an emphasis on correct 
dosing, as discussed, and consideration of his serum electrolyte ab-
normalities, adds to a treatment framework based on rapid impro-
vement of serum potassium levels being the top treatment priority 
to prevent other medical complications. This approach aims to mi-
nimize discontinuing any of the patient’s medications. This adds to 
the complexity of weighing appropriate treatment options.

This case being secondary to medication use allows us to start 
initial treatment by immediately discontinuing the medication 

causing the electrolyte abnormality. However, treatment approa-
ches aimed at stopping the medication causing hypokalemia may 
easily lead to supplementing potassium to the point of overshoo-
ting potassium levels, creating a hyperkalemic status. Repeated 
monitoring of potassium and other electrolyte levels adds a layer 
of difficulty when treating hypokalemia. Managing hyperkalemia 
can become complicated by numerous variables. One of the most 
prominent ones is the inverse relationship between sodium and 
potassium. Due to this, it is crucial to monitor sodium and other 
electrolyte levels when treating hypokalemia and vice versa. 
Another possible complication that may arise when attempting to 
adjust potassium levels are rebound electrolyte disturbances [13]. 
Specifically, treating hyperkalemia with a potassium binder can 
potentially dramatically decrease the potassium level under the 
normal range or disturb another electrolyte level [14]. While potas-
sium binders oftentimes exchange sodium for potassium, such as 
with sodium polystyrene sulfonate (Kayexalate [SPS]) and sodium 
Zirconium Cyclosilicate (ZS-9) [14], there are other binders that use 
a different mechanism. Patiromer, for example, exchanges calcium 
for potassium instead of sodium [15].

With potassium, sodium, and calcium being three essential 
electrolytes, it is crucial to pay attention to all those levels to initiate 
appropriate treatment for hypokalemia without disturbing another 
electrolyte [16]. This case provides a framework for managing fu-
ture patients with a similar presentation. Two factors that compli-
cated this patient’s treatment were the severity of the hypokale-
mia and its reoccurring nature. Both factors may increase the risk 
for morbidity and mortality [1]. Understanding that this patient’s 
hypokalemia had a probable etiology of medication side effects al-
lows us to highlight the need for a thorough medication review as 
a basis for standard treatment of extreme hypokalemia. Repeated 
monitoring of patient serum potassium levels is equally important 
to take into consideration and should be the basis for standard of 
care in these cases. Addressing underlying medical conditions and 
hospital-based complications is additionally imperative for opti-
mal patient outcomes. Specifically, current practice has placed an 
emphasis on subsequent serum potassium testing, suggesting that 
a delay in time to subsequent testing has an impact on in-hospi-
tal mortality. Additionally, the achievement of normokalaemia is 
a good prognostic indicator of positive patient outcomes [8]. The 
pattern of potassium level testing, which was four times during his 
four-day hospital stay in our case in addition to the achievement of 
normokalaemia with a potassium level at discharge of 3.8mmol/L, 
has been found to be linked to adequate clinical management in ex-
treme hypokalemia [8].

Conclusion
Hypokalemia is a medical condition that may result in poor pa-

tient outcomes. Extreme hypokalemia, while rare, is a serious com-
plication requiring prompt recognition and management. Through 
extensive research, various studies have investigated the prevalen-
ce, risk factors, diagnostic approaches, underlying mechanisms, 
and clinical implications of hypokalemia and extreme hypokalemia. 
Understanding the underlying causes and consequences of extreme 
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hypokalemia is critical for this condition’s timely diagnosis and ma-
nagement. This case report aims to contribute to the existing body 
of knowledge on how to manage, recognize, and treat potassium 
deficiency by documenting this case of severe hypokalemia. Ulti-
mately, managing electrolyte imbalance disorders, such as in this 
patient’s presentation, is crucial to recognize hypokalemia in the 
broader field of emergency medicine, ultimately improving patient 
care and outcomes.
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