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Introduction
Among hospitalized patients, the prevalence of hyperkalemia 

has been approximated at 1% to 10% [1, 2]. Patients with diabe-
tes mellitus, heart failure (HF), chronic kidney disease (CKD), and 
those using renin-angiotensin-aldosterone system inhibitors (RAA-
Si) are at 2 to 3 times higher risk for hyperkalemia [3-5]. Hyper-
kalemia has become a more common concern as diabetic and HF 
patients usually take RAASi and mineral corticoid receptor antag-
onists (MRAs).The incidence of hyperkalemia is higher in diabetic 
patients as compare to the general population[6,7]. Normal ageing, 
particularly after the sixth decade, is associated with a decrease in 
renin production and may cause hyporeninemic hypoaldostero-
nism [8]. Shifting of potassium from the intracellular to the extra-
cellular compartment can cause hyperkalemia and is called as shift 
hyperkalemia. The most common causative factor of chronic hyper-
kalemia in diabetics is the decreased tubular secretion of potassi 

 
um due to the syndrome of hyporeninemic hypoaldosteronism [9]. 
This syndrome is specified by mild to moderate renal insufficiency 
and patients usually present with asymptomatic hyperkalemia. De-
gree of severity of hyperkalemia is generally classified as mild (5.5-
6.5 mmol/l), moderate (6.5-7.5 mmol/l) and severe (>7.5 mmol/l) 
[10]. Hyperkalemia is further classified as acute or chronic [11]. 
Acute hyperkalemia occurs as a single event, over hours to days 
and usually requires emergency treatment. Chronic hyperkalemia 
develops over a period of weeks to months, may be persistent or 
develop periodically, and requires ongoing outpatient management 
[11].

Case Report
An 86-year-old female presented with a 2 day history of gen-

eralized weakness, fatigue, dizziness and inability to walk without 
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Abstract 

Hyperkalemia is a potentially lethal electrolyte disorder, encountered by nephrologists and intensivists in emergency department. Symptoms 
of hyperkalemia are often nonspecific and can ocassionally lead to life threatening cardiac arrhythmia. Here, we report the case of an 86 
years old diabetic female who presented with acute kidney injury and severe hyperkalemia with serum potassium (9.3 mg/dl) that was out of 
proportion to fall in estimated glomerular filtration rate (23.5 ml/min/1.73m2 ). Additional analyses revealed high anion gap metabolic acidosis. 
The electrocardiogram showed sine-wave pattern of severe hyperkalemia. Echocardiography showed ischemic dilated cardiomyopathy with left 
ventricular ejection fraction 30%. The electrocardiogram did not normalize with the conservative medical treatment. Hemodialysis was initiated 
immediately and patient developed ventricular tachycardia during hemodialysis but patient was resuscitated successfully.
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any history of loss of consciousness, seizure, headache, sensory 
loss, or bowel and bladder involvement. She had 18 years history of 
diabetes mellitus, 4 years history of coronary artery disease (angio-
plasty 4 year before) and 4 years history of left ventricular dysfunc-
tion (left ventricular ejection fraction; 20 %) . She was on telmis-
artan 40 mg since last 4 years. There was no history of any intake 
of non steroidal anti inflammatory drugs (NSAIDS), beta blockers 
and indigenous medicine. On admission, she was awake. Physical 
examination showed that her body temperature was 97.6 degrees 
F, blood pressure was 80/60mmHg, pulse was feeble with rate146 
beats/min, bilateral pitting type mild pedal edema was present. 
No remarkable findings were observed in her chest and abdomen. 
The patient’s laboratory profile was as follows: hemoglobin: 10.7 
g/dl, total leukocyte count: 4900/mm3, platelet count: 1.8 × 105/
mm3, urinary protein: 2+, urinary sugar: 1+, urine microscopy: 
white blood cell count: 1–2/high-power field, red blood cell count: 
0/high-power field, urinary pH: –6.5, 24-hour urinary protein: 2.2 
g/day, serum albumin: 2.34 g/dl, HBsAg: negative, anti-HCV: nega-
tive, HIV I and II: negative, blood urea: 85mg/dl, serum creatinine: 
1.9 mg/dl, estimated glomerular filtration rate (eGFR) by chronic 
kidney disease - improved prediction equations(CKD-EPI): 23.5 
ml/min/1.73m2 ,random blood sugar: 224 mg/dl, serum sodium: 
143 mEq/l, serum potassium: 9.34 mEq/l, serum chloride: 112 
mEq/l, albumin corrected serum calcium:9.32 mg/dl, serum PO4: 
4.2 mEq/l, arterial blood gas: pH 7.24, pCO2: 28 mm Hg, pO2: 104 
mm Hg, HCO3: 12.9 mEq/l, anion gap: 18.1 mEq/l (normal range: 
10–12). The electrocardiogram showed sine-wave pattern of severe 
hyperkalemia (fig.1). Ultrasonography abdomen showed bilateral 
normal size kidneys with increased bilateral renal cortical echoge-
nicity. 2D-Echocardiography showed ischemic dilated cardiomyop-

athy with left ventricular ejection fraction (LVEF); 30 %. Fundus 
examination showed evidence of diabetic retinopathy. Thus, the di-
agnosis of type 2 diabetes mellitus with diabetic nephropathy with 
diabetic retinopathy with ischemic dilated cardiomyopathy with 
acute kidney injury with high anion gap metabolic acidosis with 
acute severe hyperkalemia was made.

Treatment
We initiated conservative medical treatment in the form of 

intravenous 4.65 mEq of calcium gluconate, intravenous bolus of 
10 units of regular insulin with 25 grams of dextrose and nebuli-
zation with 20 mg albuterol (5mg/ml) but her electrocardiogram 
did not normalize. Patient was put on inotropic support to maintain 
normal blood pressure. Repeat serum potassium was 8.2 mEq/L. 
Hemodialysis was initiated in the view of severe hyperkalemia and 
metabolic acidosis. After 30 minutes of initiation of hemodialysis 
she developed ventricular tachycardia. Successful cardioversion 
was done by delivering 200 joules of direct current (DC) shock and 
hemodialysis was completed. After first session of hemodialysis, 
her potassium was 5.8 mEq/Land changes of severe hyperkale-
mia in electrocardiogram were normalized (fig. 2). Next day serum 
potassium was 6.8 mEq/L and arterial blood gas analysis showed 
metabolic acidosis. Second session of hemodialysis was done. After 
second hemodialysis, serum potassium was 5.7 mEq/L. Fludrocor-
tisones .1 mg was added in the view of hyporeninemic hypoaldo-
steronism. On fourth day of admission her serum potassium was 
4.8mEq/L and serum creatinine was 1.6mg%. After one month of 
follow up, her serum potassium was 3.8mEq/L and serum creati-
nine was 1.0 mg% .

Figure 1: Electrocardiogram shows sine-wave pattern of severe hyperkalemia.
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Figure 2: Electrocardiogram shows sinus rhythm after first session of hemodialysis.

Discussion
Hyperkalemia can be caused by either decreased renal excre-

tion or excessive leakage of potassium from the intracellular space 
(cell shifts). Besides it acute and chronic renal failure, hypoaldo-
steronism and rhabdomyolysis, are typical examples leading to 
hyperkalemia [10]. In our case patient hyperkalemia was acute 
and severe with serum potassium level 9.3 mEq/L. In the setting 
of normal renal function adaptive response includes an intact cor-
tical collecting duct, normal mineral corticoid levels and adequate 
distal delivery of sodium [12].Renal adaptive mechanisms allow 
the kidneys to maintain potassium homeostasis until the glomeru-
lar filtration rate (GFR) drops to less than 15 ml/min/1.73 m2 [10]. 
But in our case patient eGFR calculated by CKD-EPI was 23.5 ml/
min/1.73m2. Acute hyperkalemia in our case patient was out of pro-
portion to fall in eGFR .In patients with diabetes, decreased miner-
al corticoid activity is often an early finding due to hyporeninemic 
hypoaldosteronism. This is the reason, hyperkalemia in diabetic 
patient usually develops even after mild or moderate decrease in 
the GFR. Elderly patients may have decreased renal function even 
without significant increase in serum creatinine levels (< 1.2 mg/
dL) [16]. It is studied that after the age of about 30 years, the glo-
merular filtration rate (GFR) begins to decline at an average rate of 
1 ml per year [17].The older age (especially after sixth decade) is 
independent factor, responsible for high prevalence of hyperkale-
mia [8, 16]. It is due to age-related declines in plasma renin activity 
and aldosterone, as well as aldosterone resistance at the level of 
the renal tubule [8]. That’s why elderly subjects are at risk to de-
velop hyperkalemia, when the patients are on drugs that block the 
renin-angiotensin-aldosterone axis or interfere with distal tubular 
potassium secretion. Our case patient was 86 years old female and 
had history of telmisartan intake that might be additional risk factor 
for hyperkalemia. As compare to acute kidney injury, in predialysis 
CKD patients, loss of nephron mass is equilibrated by compensato-
ry increase in the secretory rate of potassium in remaining neph-

rons, such that fractional excretion of potassium is increased [13]. 
However, in heart failure, increased aldosterone causes increased 
absorption of sodium in proximal tubules, resulting in its decreased 
delivery to the distal nephrons, which in turn, results in decreased 
potassium excretion [14]. In heart failure patients with renal failure, 
the prevalence of hyperkalemia can be up to 20% and is associated 
with an increased risk of morbidity and cardiovascular mortality 
[14,15]. Our case patient had four years history of left ventricular 
dysfunction and on echocardiography her LVEF was 30%. Shift hy-
perkalemia can cause hyperkalemia with no net increase in total 
body potassium. Example of shift hyperkalemia in diabetes mellitus 
is metabolic acidosis [16]. For each 0.1 fall in pH , there is increase 
in potassium by approximately 0.4 mmol/L [16]. Arterial blood gas 
analysis of our case patient showed pH 7.24, pCO2: 28 mm Hg, HCO3: 
12.9 mEq/l and anion gap was 18.1 mEq/l. Our case patient had 
high anion gap metabolic acidosis. 86 years of age, diabetes mel-
litus, high anion gap metabolic acidosis of renal failure, use of the 
renin-angiotensin-aldosterone axis blocker and heart failure were 
collectively responsible for acute severe hyperkalemia in our case 
patient. Chronic hyperkalemia is caused by impaired renal potas-
sium excretion and not by the cell shift. The electrocardiogram in 
a hyperkalemic subject can progress from normal to ventricular 
tachycardia and asystole in a precipitous manner [18]. Serum creat-
inine of our case patient was 1.9 mg/dl at the time of admission and 
serum potassium was 9.3 mg/dl. The electrocardiogram showed 
classical sine-wave pattern of severe hyperkalemia. Medical man-
agement for hyperkalemia did not normalize the electrocardiogram 
in our case patient and patient developed ventricular tachycardia 
during hemodialysis. But after completion of first session of hemo-
dialysis, electrocardiogram showed sinus rhythm.

Conclusion
 Acute hyperkalemia occurs due to cell shifts and chronic hyper-

kalemia occurs due to decreased renal potassium excretion. Acute 
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severe hyperkalemia in elderly diabetic patients may occur out of 
proportion to fall in eGFR. If electrocardiogram does not normalize 
with the conservative medical treatment, hemodialysis should be 
initiated immediately for hyperkalemia irrespective of serum cre-
atinine level.
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