


Hypokalaemia Potentially Linked to Meropenem Therapy in a Patient with End-Stage Renal Disease
Abstract:
[bookmark: _GoBack]Hypokalemia is a frequently encountered electrolyte abnormality in hospitalized patients and is most often linked to recognizable factors such as gastrointestinal losses, diuretic therapy, or shifts of potassium into cells. In contrast, hypokalemia related to drug therapy is reported less often, and its association with meropenem remains uncommon and may be easily overlooked in clinical practice.   A 60-year-old woman with a history of diabetes, hypertension, and chronic kidney disease was admitted with a diagnosis of urosepsis and fluid overload. Her initial potassium levels were within the normal range. She was treated with intravenous meropenem as part of the sepsis treatment. After a few days of therapy, her potassium levels unexpectedly and gradually decreased, leading to significant hypokalaemia. No other identifiable cause of potassium loss was found during the evaluation, suggesting that meropenem likely caused hypokalaemia. Although Meropenem is generally considered a safe antibiotic, few reports have described its association with hypokalaemia following discontinuation of meropenem, serum potassium levels gradually improved with supportive management. This case report highlights the importance of regular electrolyte monitoring in patients receiving meropenem, especially those with underlying comorbidities or at increased risk of electrolyte imbalance.
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INTRODUCTION
Hypokalemia, a potentially life-threatening electrolyte imbalance, is defined as a low serum potassium level (typically between 3.5-5.0 mEq/L).1 Potassium primarily resides inside cells and is crucial for maintaining the membrane potential, enzyme function, cell division, and growth.2 When extracellular potassium levels drop (hypokalemia), cells become hyperpolarized, reducing their excitability. This cellular change significantly elevates the risk of cardiac arrhythmia1, especially tachyarrhythmia. Additional complications can involve disrupted intestinal and bladder function, and in severe instances, this may lead to paralytic ileus or even muscle paralysis.3 
Meropenem is a broad-spectrum β-lactam antibiotic that belongs to the carbapenem group. It works by blocking the integrity and synthesis of bacterial cell walls. It acts by binding to penicillin-binding proteins (PBPs) and inhibiting the final step of peptidoglycan synthesis in the bacterial cell wall. Meropenem is effective against a wide range of aerobic, anaerobic, gram-positive, and gram-negative bacteria. It is used to treat serious and complicated infections, including those in the skin, tissues, abdomen, and urogenital areas, as well as sepsis caused by susceptible organisms.4 In terms of pharmacokinetics, meropenem is administered intravenously because of its poor oral absorption. It has low plasma protein binding and spreads widely through the body tissues. The drug is mainly eliminated through the kidneys, so it is important to adjust the dose for patients with renal impairement.1
A phase 3, randomized, double-blind, parallel-group, non-inferiority trial across 76 centers in 17 countries (Asia, Europe, and the USA) compared cefiderocol to high-dose, extended-infusion meropenem in adults with nosocomial pneumonia. This trial revealed that 15% of patients in the meropenem group experienced hypokalemia. Hypokalemia was also observed in 5% of the infants treated with meropenem. Furthermore, meropenem has been linked to potentially life-threatening potassium imbalances.5

CASE PRESENTATION
	Dose
	500 mg

	Route of administration
	Intravenous

	Frequency
	Three times per day

	Brand Name
	Meromac 0.5gm

	Mfg. by
	Macleods pharmaceuticals ltd

	Batch No. 
	182

	Mfg. date
	10/2024

	Exp. date
	09/2026

	LIC No.
	M/727/2016

	Details of the suspected medication involved in the adverse drug reaction, including dose, frequency, route of administration, brand name, manufacturer, and batch information. This information was documented to support causality assessment during evaluation of the patient’s hypokalemia.


A 60-year-old woman was admitted to the hospital with complaints of shortness of breath, anuria, and productive cough with expectoration for 15 days prior to hospitalization. Her past medical history included a known case of Type II diabetes mellitus and hypertension for 20 years and chronic kidney disease for 5 years. At the time of presentation, she was clinically assessed to be in a fluid overload state and diagnosed with urosepsis and acute-on-chronic kidney disease.
TABLE 1: Suspected Drug details

At the time of admission, the baseline laboratory investigations (Table. No. 2) showed renal dysfunction consistent with her known chronic kidney disease. Baseline serum potassium levels were within the normal range. No prior electrolyte imbalance was reported.

TABLE NO. 2: Baseline laboratory investigations 
	PARAMETER
	08/03/25
	10/03/25
	12/03/25
	REF. RAANGE

	RBC
	2.66
	
	3.41
	3.7-5.6 million/cumm

	PCV/HCT
	20.7
	18.3
	27.9
	34-48%

	SERUM URIC ACID
	13.4 
	8.5
	6.8
	0.60-6.00 mg/dL

	BLOOD UREA
	153
	107
	88
	10.00-45.00 mg/dL

	SODIUM
	125
	130
	136
	135-155 mmol/L

	CHLORIDE
	95
	98
	104
	98-107 mmol/L

	HB
	6.9
	6.0
	9.6
	11.5-16 gm/dL

	WBC
	19480
	14850
	8950
	4000-11000 cells/cumm

	NEUTROPHILS
	93
	84
	89
	40-75%

	LYMPHOCYTE
	03
	07
	08
	20-45%

	CRP
	
	85.8
	90.6
	0-10 mg/L

	SERUM CALCIUM
	5.7
	
	
	8.50-10.80 mg/dl

	SERUM PHOSPHORUS
	9.9
	
	
	1.50-6.80 mg/dl

	URINE MICROSCOPY

	PUS CELL
	8-9
	9-10
	
	2-3 cells/hpf

	EPITHELIAL CELL
	6-7
	8-9
	
	2-3 cells/hpf

	The patient’s haematological, biochemical, inflammatory, and urine microscopy findings at admission and during early hospitalisation. Values are presented with corresponding units and reference ranges. Abnormal findings reflect renal dysfunction and systemic infection consistent with urosepsis, while baseline serum potassium levels were within the normal range prior to initiation of meropenem therapy.


The patient was started on intravenous meropenem 500mg every 8 hours to treat sepsis. Concomitant medications included intravenous clarithromycin, oral calcium acetate, calcium with vitamin D supplementation, intravenous pantoprazole, and ondansetron. 
	Parameters
	Meropenem started
	Meropenem discontinued
	
REF. RANGE

	
	D1
	D3
	D7
	D9
	D11
	D12
	D14
	D15
	D16
	

	Serum creatinine(mg/dL)
	13.5
	8.1
	8.2
	4.3
	6
	6.3
	5.7
	5.9
	5.1
	0.6-1.2 mg/dL

	GFR (ml/min)
	3
	5
	5
	11
	8
	7
	8
	8
	9
	≥ 90 ml/min

	Serum Potassium (mmol/L)
	4.2
	3.5
	3.3
	3.3
	3.3
	3.2
	3.2
	3.5
	3.9
	3.5-5.0 mEq/L

	The serial laboratory values of serum creatinine, glomerular filtration rate (GFR), and serum potassium were recorded during the patient’s course of treatment. The data show a persistent decline in potassium levels while renal parameters gradually improved. These findings supported the suspicion of meropenem-associated hypokalemia. GFR, glomerular filtration rate; mg/dL, milligrams per deciliter; mmol/L, millimoles per litre.


Although the patient had markedly reduced renal function (GFR 3 ml/min) [Table 3], meropenem was administered at 500 mg thrice daily, which represents a non–dose–adjusted regimen relative to the standard recommendation for severe renal impairment. 
Table 3: Biochemical values of Renal function and Serum Potassium




While undergoing treatment, we consistently monitored the patient's serum potassium, and it showed a slow but steady decline, ranging from 4.2 to 3.2 mmol/L (Table 3). These low potassium levels persisted throughout the meropenem treatment. The patient had no history of potassium loss through the gastrointestinal tract, diuretic use, insulin infusions, or metabolic alkalosis. Furthermore, we found no other medications that could explain the sustained hypokalemia. Although the patient received nebulized Duolin, the hypokalemia associated with β₂-agonists is usually temporary and caused by potassium shifting into cells. However, in this case, the hypokalemia was ongoing and only resolved after stopping meropenem. Therefore, with no other apparent causes, we suspected the meropenem was responsible for the hypokalemia.
[image: ]   Figure 1: Trend of Serum Potassium Levels During TreatmentThe progression of serum potassium levels over the patient’s treatment course. The graph shows a gradual and persistent decline in potassium values while the patient was receiving meropenem, followed by stabilization after the drug was discontinued. This trend supports the suspected association between meropenem therapy and hypokalaemia. K⁺, serum potassium; mmol/L,  millimoles per litre

Eventually, meropenem was discontinued, following which the serum potassium levels gradually improved, and no further episodes of hypokalemia were noted.


DISCUSSION
Hypokalemia is a commonly encountered electrolyte abnormality in hospitalized patients, but it is usually associated with identifiable causes such as diuretic use, gastrointestinal losses, insulin therapy, or any acid-base disturbances. Drug-induced hypokalemia has been reported with several medications; however, its association with meropenem is relatively uncommon and can easily be overlooked in clinical practice.6
In this instance, shortly after beginning meropenem therapy, we observed a consistent and continuous decrease in the patient's serum potassium levels. We were unable to identify any additional clinical or medication-related causes for the low potassium levels, and this decline occurred despite the patient receiving potassium supplements. Notably, potassium levels only stabilized after we stopped meropenem, which strongly suggests that the medication was the cause. This pattern, which includes improvement after stopping the drug, a timing link, and no other clear explanation, is consistent with other documented cases of hypokalemia associated with meropenem use.1
Despite the mild hypokalemia, it persisted throughout the patient’s treatment and required continuous monitoring. Even small levels of potassium can be clinically important, especially in individuals with comorbidities such as diabetes, chronic kidney disease, and cardiovascular disease. If this adverse effect is not recognised early, it may lead to complications such as worsening electrolyte imbalance, cardiac arrhythmias, or unnecessary changes in therapy.
Timamy et al. reported a case of hypokalemia in a 72-year-old female patient following meropenem administration. After completing meropenem therapy, the potassium levels returned to normal.5 Also Sruthi. S.L. et al. reported a case in which a 73-year-old woman developed hypokalemia after receiving meropenem. In their case, the patient showed a steady decline in potassium levels beginning on the 3rd day of treatment, which resolved one day after stopping meropenem and starting SYP. POTKLOR and TAB. ALDACTONE.4
Similarly, Anuhya et al,. described meropenem-induced hypokalemia in two patients, further supporting the association between this drug and electrolyte disturbance.7 Glover et al. reported a case in which a patient developed resistant hypokalemia during treatment with meropenem for severe infectious myositis of the right upper arm.8 Ramírez et al. reported that 32.3% of severe potassium disturbances were drug-induced and 23% were fatal, with meropenem among the implicated drugs.9
Early detection through routine electrolyte monitoring and timely adjustment of therapy can prevent complications, particularly in patients with underlying comorbidities, such as chronic kidney disease. Increased awareness of this association may help improve patient safety and guide vigilant monitoring practices in clinical settings.

CONCLUSION
Meropenem is widely used to manage severe infections and is generally considered a safe antibiotic. However, this case demonstrates that it may be associated with the development of hypokalemia, particularly in patients with multiple comorbidities, such as chronic kidney disease, diabetes, and hypertension. In our patient, serum potassium levels progressively declined during meropenem therapy and improved only after the drug was discontinued, suggesting a probable relationship. Although the hypokalemia observed in this case was mild, persistent electrolyte disturbances can pose significant risks if not identified early. Therefore, clinicians should remain alert to the possibility of meropenem-induced hypokalemia and ensure regular monitoring of electrolytes during therapy. Early recognition and timely management can prevent unnecessary complications and improve overall patient outcome. This report adds to the limited evidence available and reinforces the need for greater awareness of this potential adverse effect.
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