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Abstract
A 35-year-old patient with no significant medical history presented 
with acute kidney injury. A renal biopsy revealed acute tubular 
necrosis. The kidney injury was due to hypercalcemia caused 
by iatrogenic vitamin D toxicity. The case resolved with fluid and 
electrolyte replacement and furosemide. A review of the topic 
follows.

Introduction
Growing evidence suggests that maintaining adequate 
25-hydroxyvitamin D [25(OH)D] levels is essential for preventing 
various chronic diseases [1–6]. Vitamin D is a fat-soluble vitamin. 
It is obtained through dietary sources, including animal products 
and fortified foods, or by endogenous synthesis [7]. Furthermore, 
it is widely available as both a prescription and an over-the-counter 
supplement.

Although vitamin D deficiency is prevalent worldwide, excessive 
intake leading to toxicity is rare but potentially life-threatening. 
However, vitamin D intoxication can induce severe hypercalcemia, 
which in turn can cause significant complications, including 
Acute Kidney Injury (AKI), cardiac arrhythmias, and neurological 
impairment [8].

The pathophysiology of hypercalcemia in this context involves 
both enhanced intestinal calcium absorption and increased 
bone resorption [9]. These effects are mediated by markedly 
elevated 25(OH)D levels. High levels may directly activate the 
vitamin D receptor or displace other active metabolites from their 
binding proteins. This increases the free concentrations of these 
metabolites [10,11].

Despite its clinical significance, reports of AKI secondary to 
vitamin D-induced hypercalcemia remain scarce in the literature 

[12–14]. Here, we describe a case of acute kidney injury caused by 
iatrogenic vitamin D toxicity and provide a brief review of the topic.

Case Presentation
In December 2024, a 35-year-old male presented for a routine 
clinical evaluation. Laboratory findings revealed significant 
renal impairment and electrolyte imbalances, including a serum 
creatinine of 8.2 mg/dL, urea of 141 mg/dL, calcium levels of 12.6 
mg/dL, phosphorus of 5.3 mg/dL, hematocrit 39%, sodium 136 
mEq/L, and potassium 5.7 mEq/L. Urinalysis showed a normal 
sediment and absence of proteinuria. A subsequently obtained 
Parathyroid Hormone (PTH) level was at 19 pg/mL.

Two weeks prior to presentation, the patient reported a mild, self-
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limited episode of vomiting and diarrhea. Upon admission, he was 
clinically euvolemic, with normal blood pressure and preserved 
urine output. The patient was hospitalized with a diagnosis of 
Acute Kidney Injury (AKI), and management was initiated with 
intravenous fluid and furosemide. During a five-day hospital stay, 
renal function partially recovered, with creatinine and urea levels 
decreasing to 4.87 mg/dL and 97 mg/dL, respectively. The patient 
remained normotensive and non-oliguric throughout his stay. He 
was discharged with instructions to continue oral hydration and 
furosemide 40 mg/day.

Diagnostic imaging performed during hospitalization included a 
renal ultrasound, which showed kidneys of preserved morphology 
and cortical thickness. An abdominal CT scan confirmed normal-
size, echogenic kidneys without evidence of hydronephrosis or 
urinary tract dilation; however, microlithiasis was noted in the right 
kidney (Figure 1).

Figure 1: Microlithiasis in the right kidney.

The electrocardiogram was normal with no QT changes. During 
the clinical course, the 25-hydroxyvitamin D [25(OH)D] level was 
markedly elevated at 520 ng/mL. Upon further questioning, the 
patient admitted to self-medicating with an over-the-counter 
vitamin D3 preparation of uncertain origin, taking 1,000 IU/day for 
15 days followed by 5,000 IU/day for an additional 15 days. On 
January 15, 2025, a renal biopsy was performed. Light microscopy 
revealed features of Acute Tubular Injury (ATI), characterized by 
dilated tubular lumina, irregular vacuolization of the tubular cells, 
and focal detachment or denudation of the lining epithelium. The 
evaluated glomeruli showed no evidence of global sclerosis or 
significant architectural alterations. Furthermore, there were no 
signs of interstitial fibrosis or tubular atrophy. No deposits of 
calcium crystals or other exogenous substances were identified. 
Immunofluorescence was negative for all routine markers (IgG, 
IgA, IgM, C3, C1q, kappa, and lambda) (Figure 2).

Figure 2: Renal histological image. Masson’s trichrome, 40×

One month post-hospitalization, the 1,25-dihydroxyvitamin D 
[1,25(OH)2D] level was elevated at 62 pg/mL (normal range: < 52 
pg/mL). Following three months of vitamin D supplementation 
withdrawal, the patient achieved full recovery of renal function. 
At the eight-month follow-up, the 25(OH)D level had decreased to 
90 ng/mL. The longitudinal evolution of renal function parameters 
and electrolyte levels is summarized in (Table 1).

It is noteworthy that the Urinary Albumin-to-Creatinine Ratio 
(UACR) was within normal limits at 14 mg/g, and the serum 
albumin level was 4.5 g/dL. The longitudinal evolution of bone and 
mineral metabolism parameters, including vitamin D metabolites 
and calcium levels, is summarized in (Table 2).
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Table 1: Longitudinal evolution of laboratory parameters.

Date SCr (mg/dL) Urea 
(mg/dL)

Na+ 
(mEq/L)

K+ 
(mEq/L)

Cl- 
(mEq/L)

UricAcid 
(mg/dL) Urine uPH

Normal Range 0.90–1.30 13–45 136–145 3.5–5.1 94–111 3.5–7.0 — —

Nov 21, 2024 0.80 — — 4.4 — — — —

Dec 26, 2024 8.18 141 136 5.7 89 8.6 Normal 8.0

Dec 28, 2024 7.59 131 130 4.6 93 — — —

Dec 30, 2024 5.35 100 135 4.1 98 — — —

Dec 31, 2024 4.87 97 — — — — — —

Jan 03, 2025 4.04 127 139 4.1 92 7.3 Normal 5.5

Jan 08, 2025 2.26 — — — — — — —

Jan 15, 2025 1.50 37 136 4.4 98 — — —

Feb 03, 2025 1.18 28 — — — — — 9.0

Feb 14, 2025 1.09 36 141 4.8 100 — — —

Mar 28, 2025 0.80 37 137 3.9 — — — —

Aug 01, 2025 0.86 36 141 4.3 — 4.6 Normal 6.0

Table 2: Parameters of Mineral and Bone Metabolism

Date Ca 
(mg/dL)

iCa 
(mg/dL)

P 
(mg/dL)

PTH 
(pg/mL)

25(OH)D 
(ng/mL)

ALP 
(IU/L)

BALP 
(µg/L)

Mg 
(mg/dL)

1,25(OH)₂D 
(pg/mL)

Ref. Range 8.8–10.5 4.50–5.20 2.5–4.5 10.0–65.0 > 30 30–120 up to 21.3 1.6–2.6 19.6–54.3

Dec 26, 2024 12.6 — — — 520.0 51 — — —

Dec 28, 2024 11.0 — 4.8 — — — — — —

Jan 03, 2025 10.8 — 4.5 19.0 — 156 — — —

Jan 08, 2025 10.5 5.20 2.7 23.5 447.5 164 49.9 2.3 62.0

Feb 03, 2025 10.2 5.04 4.3 — — 66 — — —

Feb 14, 2025 10.4 5.08 4.4 16.8 330.0 56 15.0 1.8 —

Aug 01, 2025 — — — — 90.0 — — — —

Discussion
We present a case of severe AKI secondary to hypercalcemia 
following self-medication with an over-the-counter vitamin D 
preparation of uncertain origin. Upon discontinuation of the 
supplement and initiation of supportive therapy, the patient 
achieved full clinical and biochemical recovery, consistent with 
previous reports [10].

The diagnosis of vitamin D intoxication was confirmed by markedly 
elevated 25(OH)D levels (reaching 520 ng/mL), hypercalcemia (up 
to 12.6 mg/dL), and suppressed PTH levels (19 pg/mL). Although 
the reported dosage (5,000 IU/day) is generally insufficient to 
induce such profound toxicity, the lack of pharmaceutical control 
over the product suggests a manufacturing error or a higher-than-
labeled concentration, leading to iatrogenic intoxication. Vitamin 

D toxicity is typically defined by 25(OH)D levels exceeding 150 ng/
mL [15], often resulting from accidental or intentional ingestion of 

extremely high doses [16–18].

The pathophysiology of hypercalcemia in this context is 
multifactorial. Excessive 25(OH)D can directly activate the 
Vitamin D Receptor (VDR) without the need to convert to 
1,25(OH)₂D. This induces hypercalcemia through increased 
intestinal calcium absorption and RANKL-mediated osteoclast 
activation, which promotes bone resorption. This hypercalcemia 
with suppressed PTH and hypercalciuria confirms the excessive 

action of vitamin D [19–21]. The resulting hypercalcemia inhibits 
renal 1α-hydroxylase activity, thereby decreasing conversion to 
1,25(OH)₂D [15]. Interestingly, our patient’s 1,25(OH)₂D level was 
slightly elevated (62 pg/mL); this does not contradict the diagnosis 



Clinical Case Reports Journal

Page 4Infact Publications LLC

ISSN: 2767-0007

of exogenous intoxication. In these cases, 1,25(OH)₂D may be 
normal or slightly elevated due to a decoupling of physiological 
control: hypercalcemia should inhibit 1α-hydroxylase and reduce 
1,25(OH)₂D, but this mechanism may not be immediate or may 
be ineffective if the substrate level is extremely high [22]. On 
the other hand, high levels of 25(OH)D can produce analytical 
interference that slightly overestimates the 1,25(OH)₂D measured 
by immunoassay [22].

A distinctive feature of this case is the severity of the renal 
involvement. While hypercalcemia-induced AKI is well-
documented, the mechanisms are complex. Hypercalcemia 
triggers afferent arteriolar vasoconstriction, reducing renal blood 
flow and the Glomerular Filtration Rate (GFR). This is further 
exacerbated by the inhibition of nitric oxide-mediated vasodilation 
[23,24]. Additionally, high calcium levels interfere with vasopressin 
action in the collecting duct, potentially causing nephrogenic 
diabetes insipidus. The resulting polyuria and dehydration further 
compromise the GFR [15,23,24]. For this reason, as in our case, 
we must take into account that the use of loop diuretics must 
be carefully monitored to avoid plasma volume depletion and/or 
hypotension, To which may possibly lead to a worsening of kidney 
injury.

The literature describes similar clinical cases. Pirotte et al. [25] 
reported a case of a 20-year-old patient with toxicity with a magistral 
preparation with soluble vitamins developing hypercalcemia, 
elevated 25(OH)D, and developed AKI, which later reversed with 
appropriate treatment. When analyzing the pharmacological 
preparation, the excess of vitamin D was confirmed. Another 
report detailed a 70-year-old patient who consumed for 56 days, 
doses of 2,000 IU of 25(OH)D plus calcitriol 0.25 mcg per day. It 
is noteworthy that the patient was diabetic and had a previous 
creatinine of 1.6 mg/dL and required a few hemodialysis sessions 
after discontinuing the medication [26].

Hypercalcemia can also lead to the presence of renal lithiasis (as 
we observed in a CT scan in our patient), nephrocalcinosis, and 
calcium salt precipitation. Our histological findings demonstrated 
a predominantly tubular injury without significant calcification, 
highlighting the direct hemodynamic and cytotoxic impact of 
acute hypercalcemia [23,24].

Recently, in the Balearic Islands in Spain, the Ministry of Health 
issued an alert due to an outbreak of vitamin D intoxication in at 
least 16 people, who were hospitalized for acute kidney failure, 
hypercalcemia and elevated blood levels of vitamin D. This 
occurred in healthy people after consuming a dietary supplement 
with an excess of vitamin D linked to a defective batch, purchased 
online and without pharmaceutical control [27]. 

Conclusion
We present a case of severe intoxication with 25(OH)D by 
apocryphal medication with critical hypercalcemia that led to 
renal failure due to acute tubular necrosis, confirmed by renal 

biopsy. This case underscores the potential dangers of over-the-
counter products with inadequate pharmaceutical control. We 
emphasize that prompt clinical intervention—including immediate 
discontinuation of vitamin D, intravenous saline hydration, and 
monitored use of loop diuretics—is essential to rapidly reverse 
this life-threatening condition and ensure the full recovery of renal 
function.

Key Clinical Message
A 35-year-old patient with no significant medical history presented 
with acute kidney injury. A renal biopsy was performed and 
revealed acute tubular necrosis. The renal impairment was 
secondary to hypercalcemia induced by iatrogenic vitamin D 
toxicity. The clinical condition resolved following intravenous fluid, 
electrolyte management, and loop diuretics (furosemide). We 
report this case and review the current literature.
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