


Case Report 

Insulin-Induced Hypoglycemic Seizure in a Diabetic Patient with Acute Kidney Injury and Acute Decompensated Heart Failure

Abstract
Background: Renal impairment prolongs insulin action and reduces renal gluconeogenesis, raising the risk of severe hypoglycemia.
Case: A 57-year-old man with diabetes on isophane insulin presented with acute decompensated heart failure, myocardial injury (troponin I 0.360 ng/mL) and acute kidney injury (creatinine 3.1 mg/dL). On a basal-bolus regimen (NPH 6-0-4 U, Actrapid 4-4-2 U) with poor oral intake, he had a generalized tonic-clonic seizure at 03:30 on hospital day 3, with capillary glucose 38 mg/dL. The seizure resolved after IV dextrose. Insulin was reduced to NPH 6-0-2 U and Actrapid 4-4-1 U, with no recurrence.
Conclusion: Insulin should be reduced early in AKI and matched to actual intake. Evening NPH deserves particular caution.
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Introduction
The kidney clears a significant fraction of circulating insulin and contributes to fasting glucose production. In AKI, insulin half-life lengthens and counter-regulation weakens, so previously safe doses can cause profound hypoglycemia. Anorexia, vomiting and beta-blockers add to the risk (Alsahli & Gerich, 2015; Cryer et al., 2009). We describe a hospitalized patient in whom these factors converged.
The renal contribution to glucose regulation is especially relevant during acute illness because kidney dysfunction can alter both insulin disposition and endogenous glucose availability. Renal disease has been associated with decreased insulin clearance, impaired renal gluconeogenesis, and additional nutritional or metabolic contributors to hypoglycemia; however, these mechanisms may differ according to the degree and duration of renal dysfunction (Alsahli & Gerich, 2015; Snyder & Berns, 2004). These considerations support individual reassessment of insulin requirements when kidney function changes rather than reliance on a fixed outpatient regimen.
Observational evidence also links acute kidney injury to clinically important subsequent hypoglycemia. In a large propensity-matched cohort of hospitalized adults with diabetes, acute kidney injury was associated with a higher risk of hypoglycemia during the 90 days after discharge, with greater risk among patients whose renal function had not fully recovered (Hung et al., 2018). Although these observations concern postdischarge outcomes and cannot establish the mechanism of an individual inpatient event, they reinforce the importance of monitoring glucose during and following changes in renal function.
Insulin dose selection during hospitalization must also account for variation in dietary intake. In a randomized study involving hospitalized patients with type 2 diabetes and renal insufficiency, a lower initial weight-based basal-bolus insulin dose provided comparable glycemic control with fewer observed episodes of hypoglycemia than a higher dose (Baldwin et al., 2012). Another multicenter trial found that a basal-plus-correction approach achieved glycemic control similar to a scheduled basal-bolus regimen in selected noncritically ill medical and surgical patients (Umpierrez et al., 2013). These results support individualized assessment of treatment intensity but do not establish a single preferred regimen for patients with acute kidney injury.
Insulin formulation and administration time are additional considerations. A patient-level meta-analysis of randomized trials reported a lower frequency of nocturnal hypoglycemia with insulin glargine than with evening neutral protamine Hagedorn (NPH) insulin in the populations studied (Home et al., 2010). Severe hypoglycemia has also been associated with cardiovascular electrophysiological disturbances, providing a further reason for caution when cardiac disease coexists with insulin treatment (Chow et al., 2014; Frier et al., 2011).
Case Presentation
Patient: 57-year-old man, admitted 25/05/2026 via Emergency Medicine.
Past history: Type 2 diabetes mellitus for 12 years, on Inj. Isophane insulin 10 U morning and 6 U night at home, with poor adherence to diet. HbA1c 8.6%. Hypertension for 6 years. No prior hypoglycemia, seizure, or known CKD. Non-smoker, occasional alcohol.
Presenting complaints (15 days): progressive breathlessness (mMRC grade IV), orthopnea, PND, bilateral pitting pedal edema, cough with scanty expectoration, anorexia and postprandial vomiting.
Examination: Conscious, oriented, GCS 15/15. Pulse 102/min regular, BP 128/78 mmHg, RR 26/min, SpO₂ 90% on room air (95% on 3 L/min O₂), afebrile. Pallor absent. Bilateral pitting edema up to the knees. JVP raised (6 cm above sternal angle). Chest: bilateral basal crepitations. CVS: S1 S2 normal, S3 gallop present, no murmur. Abdomen: soft, mild tender hepatomegaly, suprapubic tenderness. CNS: no focal deficit.
Investigations:
Table 1. Clinical Laboratory, Electrocardiographic, Echocardiographic, and Radiographic Findings at Admission
	Test
	Result

	Troponin I (quantitative)
	0.360 ng/mL (raised); repeat at 6 h 0.341 ng/mL (flat)

	Blood urea / Serum creatinine
	62 mg/dL / 3.1 mg/dL

	Random blood glucose
	208–229 mg/dL

	HbA1c
	8.6%

	Hemoglobin / TLC / Platelets
	11.2 g/dL / 11,800 /µL (neutrophilic) / 2.1 lakh/µL

	Na⁺ / K⁺ / Cl⁻
	134 / 5.3 / 100 mmol/L

	Calcium / Magnesium
	8.7 / 1.9 mg/dL

	Serum bicarbonate
	17 mmol/L (mild metabolic acidosis)

	ABG
	pH 7.31, pCO₂ 30, HCO₃ 15

	Urine routine
	Protein 1+, pus cells 15–20/hpf, no ketones

	ECG
	Sinus tachycardia, nonspecific ST-T changes, no acute ST elevation

	2D-Echo
	LVEF 30%, global hypokinesia, mild MR, IVC dilated

	Chest X-ray
	Cardiomegaly, bilateral pleural effusion, pulmonary venous congestion


USG KUB: Bilateral increased renal cortical echoes (AKI/medical renal disease), right renal cortical cyst, diffuse irregular bladder wall thickening of 7 mm (cystitis), grade I prostatomegaly.
Diagnosis: Acute decompensated heart failure with reduced EF (LVEF 30%) with type 2 myocardial injury, cardiorenal AKI (KDIGO stage 2) (Kidney Disease: Improving Global Outcomes [KDIGO] Acute Kidney Injury Work Group, 2012), type 2 diabetes with hyperglycemia, and cystitis.
Initial Treatment
Inj. Ceftriaxone 2 g IV OD; Inj. Pantoprazole 40 mg IV OD (then PO); Tab. Sodium bicarbonate 1 g TDS; Tab. Ezetimibe/Atorvastatin 10/20 mg HS; Tab. Itopride 2.5 mg OD; Tab. Furosemide 20 mg 1-1-0; Tab. Carvedilol 3.125 mg 1-0-1; Inj. NPH 6 U-0-4 U SC; Inj. Actrapid 4 U-4 U-2 U SC. Spironolactone 12.5 mg and ivabradine 5 mg were stopped by the treating physician because of AKI with potassium 5.3 mmol/L and the risk of bradycardia with concurrent beta-blocker. Oxygen and fluid restriction were advised.
Hypoglycemic Event
On hospital day 3, the patient had been eating about one-third of his meals because of nausea and anorexia. He had received NPH 4 U at 21:00 and had eaten little dinner. At 03:30, the nurse found him diaphoretic and confused, followed by a generalized tonic-clonic seizure lasting about 2 minutes with tongue bite and post-ictal drowsiness. Capillary glucose was 38 mg/dL; pulse 112/min, BP 134/80 mmHg, SpO₂ 94%, GCS 8/15 during the event. Bedside glucose at 22:00 the previous night had been 146 mg/dL, and the preceding afternoon 168 mg/dL.
Alternative causes were excluded: serum sodium 135, calcium 8.8, magnesium 1.9 mmol/L, no new uremic features (urea 66 mg/dL), non-contrast CT brain normal, ECG showed sinus tachycardia without arrhythmia or QT prolongation, and there was no fever. Whipple's triad was satisfied (symptoms, documented low glucose, prompt recovery with glucose; Cryer et al., 2009).
Management of the Event
The patient was positioned left lateral, airway protected and oxygen given. IV access was secured and 50 mL of D50W (25 g dextrose) was given as a slow bolus. The seizure had already terminated, so no benzodiazepine was required. Repeat glucose at 15 minutes was 96 mg/dL; a D10W infusion at 60 mL/hour was started and glucose checked hourly. Glucose values were 112, 134, 148 and 160 mg/dL over the next 4 hours. GCS returned to 15/15 within 30 minutes and the infusion was tapered over 12 hours. Insulin was withheld until morning, then restarted at reduced doses.
Insulin Dose Adjustment
Because the event was nocturnal, the evening NPH and the pre-dinner Actrapid were reduced:
Table 2. Timing-Based Insulin Dose Adjustment Options and the Regimen Selected After the Nocturnal Hypoglycemic Event
	Timing of hypoglycemia
	NPH (before → after)
	Actrapid (before → after)

	Morning / pre-breakfast
	6-0-4 → 6-0-2
	4-4-2 → 3-4-2

	Midday / pre-lunch
	6-0-4 → 4-0-4
	4-4-2 → 4-3-2

	Evening / pre-dinner
	6-0-4 → 4-0-4
	4-4-2 → 4-4-1

	Nocturnal (this patient)
	6-0-4 → 6-0-2
	4-4-2 → 4-4-1


Final regimen: NPH 6 U-0-2 U and Actrapid 4-4-1 U, with Actrapid to be given only if the meal is eaten.
Outcome and Follow-up
There was no recurrence of hypoglycemia or seizure. Glucose stabilized at 130–180 mg/dL. With diuresis and treatment of heart failure and cystitis, creatinine fell to 1.8 mg/dL and urea to 41 mg/dL by day 8, and edema and orthopnea resolved. He was discharged on day 9 on NPH 6-0-2 U, Actrapid 4-4-1 U, carvedilol, furosemide, atorvastatin/ezetimibe and bicarbonate. He and his family were taught hypoglycemia recognition, glucometer use and sick-day rules. Follow-up at 1 week showed no hypoglycemia, creatinine 1.6 mg/dL, with outpatient nephrology and cardiology review planned.
Discussion
Several factors converged in this patient:
1. Reduced renal insulin clearance (creatinine 3.1 mg/dL), prolonging the action of NPH and regular insulin. Requirements typically fall by about 25% at GFR 10–50 mL/min and about 50% below 10 mL/min.
2. Loss of renal gluconeogenesis during fasting.
3. Poor oral intake from anorexia and vomiting, while prandial insulin was fixed.
4. Evening NPH, whose peak at 4–8 hours falls in the early-morning hours, with a prolonged tail in renal failure.
5. Carvedilol, which can blunt adrenergic warning symptoms such as tremor and palpitations.
6. Acute illness (heart failure, hepatic congestion, infection), which depletes glycogen stores.
7. Mild baseline hyperglycemia (208–229 mg/dL) that did not justify full-dose insulin.
The sequence of events in this case is consistent with the possibility that impaired renal handling of insulin, reduced food intake, and exposure to an evening intermediate-acting insulin dose jointly contributed to the nocturnal episode. Nevertheless, a single case cannot quantify the contribution of each factor or demonstrate that acute kidney injury alone caused the seizure. The documented glucose concentration of 38 mg/dL and clinical improvement after intravenous glucose are compatible with symptomatic severe hypoglycemia, while the available information does not establish the patient’s underlying renal function before admission (Cryer et al., 2009; Snyder & Berns, 2004).
The association between renal dysfunction and hypoglycemia is supported by evidence from different clinical settings. Hung et al. (2018) found an elevated postdischarge risk after acute kidney injury, whereas Baldwin et al. (2012) observed less hypoglycemia with a lower-dose insulin regimen in hospitalized patients with chronic renal insufficiency. These populations and study designs are not identical to the present case, and neither study provides a validated fixed percentage by which insulin must be reduced during all episodes of acute kidney injury. Accordingly, renal trends, point-of-care glucose measurements, prior insulin exposure, nutritional intake, and intercurrent illness should be assessed together when modifying treatment.
The patient’s consumption of approximately one-third of his meals creates an additional plausible mismatch between scheduled prandial insulin and carbohydrate availability. A randomized trial of inpatient regimens found similar overall glycemic control with basal-plus-correction and scheduled basal-bolus approaches in selected individuals with type 2 diabetes (Umpierrez et al., 2013). This comparison does not directly test the NPH and regular-insulin schedule used here, but it illustrates that different intensities of scheduled insulin can be appropriate in defined hospital populations. The reduction in evening NPH and predinner regular insulin in the present case was followed by an absence of documented recurrent hypoglycemia during the reported observation period; causality cannot be established from this temporal association alone.
The timing of the event also warrants consideration. In randomized-trial populations, evening NPH insulin has been associated with more nocturnal hypoglycemia than insulin glargine, although trial estimates should not be assumed to apply directly to this patient with acute illness and impaired renal function (Home et al., 2010). The use of carvedilol may further complicate symptom recognition, but the clinical record does not permit a determination of whether warning symptoms were masked in this episode. In such circumstances, scheduled nocturnal glucose assessment may be considered when clinically indicated, alongside adjustment of insulin to current glucose patterns and actual food intake (Alsahli & Gerich, 2015; American Diabetes Association Professional Practice Committee, 2025).
The coexistence of myocardial injury and reduced left ventricular ejection fraction increases the clinical importance of avoiding further severe hypoglycemia. Observational work using concurrent continuous glucose and electrocardiographic monitoring has associated hypoglycemia with changes in cardiac rhythm among adults with type 2 diabetes and cardiovascular risk (Chow et al., 2014). Mechanistic reviews likewise describe sympathoadrenal activation and alterations in cardiac repolarization during hypoglycemia (Frier et al., 2011). These findings indicate potential cardiovascular vulnerability, but no arrhythmia was documented during the reported seizure, and the available information should not be interpreted as evidence of a hypoglycemia-induced cardiac event in this patient.
The American Diabetes Association recommendations distinguish between critically ill and noncritically ill hospitalized adults, emphasizing individualized glycemic targets and hypoglycemia prevention rather than a universal treatment range (American Diabetes Association Professional Practice Committee, 2025). In this case, improvement following dextrose administration, adjustment of the prescribed insulin doses, and close glucose monitoring illustrates a clinically coherent management sequence. Interpretation remains limited by the single-patient design, the absence of serial insulin-concentration measurements, and the lack of a formal comparison with an alternative dosing protocol (Baldwin et al., 2012; Umpierrez et al., 2013).
Hypoglycemia is especially hazardous with myocardial injury, since catecholamine surge can provoke ischemia, arrhythmia and QT prolongation. The ADA recommends a hospital glucose target of 140–180 mg/dL and dose reduction when glucose falls below 100 mg/dL (American Diabetes Association Professional Practice Committee, 2025). Timing-based adjustment, as in the table, reduces the insulin whose peak matches the hypoglycemic window.
Learning Points
· Reduce insulin proactively when AKI is identified, rather than after an event.
· Match prandial insulin to intake; give it after the meal when intake is erratic.
· Check glucose at 02:00–03:00 in patients on evening NPH with renal impairment.
· Beta-blockers can mask hypoglycemia.
· Treat seizure from hypoglycemia with IV dextrose then infusion; use benzodiazepines only if seizures persist.
· Exclude other causes (electrolytes, uremia, structural lesions) before attributing a seizure to hypoglycemia.
Conclusion

This case describes severe nocturnal hypoglycemia presenting as a generalized tonic-clonic seizure in a hospitalized patient with type 2 diabetes, renal dysfunction, acute decompensated heart failure, and reduced oral intake. The episode occurred after scheduled evening NPH and regular insulin and resolved following intravenous dextrose administration. No recurrent hypoglycemia or seizure was documented after reduction of the evening insulin doses and closer matching of prandial insulin to food intake. The clinical course supports careful reassessment of insulin requirements when renal function and nutritional intake change during acute illness. Additional glucose monitoring may also be appropriate in selected patients considered at increased risk of nocturnal hypoglycemia
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