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Abstract:

Background

Vitamin D intoxication (VDI) is a rare cause of kidney injury, but it can have fatal consequences. We would like to pre-
sent two cases of patients in whom high doses of vitamin D intake led to significant health problems

Case Presentation

The first case is a 68-year-old woman taking approximately 20,000 IU of vitamin D daily. On admission, laboratory 
tests showed elevated renal function parameters, hypercalcemia, and elevated serum vitamin D concentration. The 
second case was a 71-year-old man intoxicated with vitamin D two and a half years earlier, as a consequence the pa-
tient was included in the chronic hemodialysis program. Because of a potentially reversible cause of kidney disease 
– signs of tubulointerstitial nephritis and persistent high serum vitamin D concentration, attempt of hemodialysis wit-
hdrawal was made, steroid therapy was administered, without expected effect.

Discussion

A persistent problem is supplementing with high doses of vitamin D without medical supervision. It is estimated that 
a significant number of people in the U.S. population takes more than 4,000 IU of vitamin D per day. These are the 
doses that have been linked to numerous health benefits by unverified sources, even though in recent years scientific 
studies have been able to refute some of these claims. Based on the two cases we have presented, we want to empha-
size how serious the consequences of vitamin D intoxication can be.

Conclusions

Vitamin D intoxication may cause acute kidney injury, and in some cases may lead to end-stage renal failure and requi-
re renal replacement therapy.
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ACUTE AND DELAYED CONSEQUENCES OF 
VITAMIN D INTOXICATION: TWO CASE REPORTS

Background

Vitamin D intoxication (VDI) is a rare cause of kidney inju-
ry even though taking higher-than-recommended doses 
of vitamin D supplementation is common in the general 
community. This is due to easy accessibility of supple-
ments and high prevalence of unverified data on health 
benefits of taking these products. It is worth to ask pa-
tients carefully about the dietary supplements they are 
taking, especially when kidney injury is combined with 
hypercalcemia, because of the potentially fatal consequ-
ences of VDI [1].

ACUTE AND DELAYED CONSEQUENCES OF VITAMIN D INTOXICATION: TWO CASE 
REPORTS

Adam Rytel, Kacper Żelek, Magdalena Mosakowska, Stanisław Niemczyk

We describe cases of two patients who suffered from 
VDI caused by excessive long-term intake of over-the-
-counter vitamin D supplements. Patient A  presents 
acute consequences of VDI, while patient B presents ef-
fects of VDI years after the last oral intake of vitamin D.

Case presentation

Patient A

A 68-year-old female patient previously treated only for 
hypertension presented to the emergency room with 
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a history of progressive weakness and anemia on labora-
tory tests performed by a primary care physician. Labo-
ratory tests showed elevated ionized calcium concentra-
tion of 1.75 mmol/l (normal range 1.15-1.35 mmol/l) and 
elevated total serum calcium concentration 13.5 mg/dl 
(8.6-10.2 mg/dl), significantly elevated creatinine con-
centration 5.4 mg/dl (0.5-0.9 mg/dl), urea concentration 
98 mg/dl (15-43 mg/dl) and anemia with hemoglobin of 
9.3 g/dl (11-18 g/dl). Parathyroid hormone concentration 
was normal. The patient was admitted to the nephrology 
department for further diagnostics and treatment.

On admission, the patient’s main complaints were: pru-
ritus of the whole body (persistent for six months), unin-
tended weight loss of 4 kg in the last 8 months, abdominal 
pain and constipation. On physical examination: blood 
pressure and pulse rate were within normal limits. Lung 
auscultation revealed normal symmetric vesicular sou-
nd. The patient’s skin presented numerous excoriations 
on the back. The abdomen was soft, non-tender, without 
peritoneal signs or pathological masses, with numerous 
pale striae and a small umbilical hernia. Peripheral edema 
was absent.

During hospitalization the patient admitted to long-term 
intake of high doses of vitamin D (approximately 20,000 
IU per day) and calcium supplements. 25-hydroxyvitamin 
D serum concentration was 279.5 ng/ml (20-80 ng/ml). 
Hypercalcemia was treated with intensive fluid therapy, 
diuretics, and glucocorticosteroids. Antihistamines were 
used in the treatment of severe pruritus. Intravenous 
iron was given because of decreased serum iron concen-
tration and anemia.

Because of suspicion of multiple myeloma, x-rays of the 
skull and pelvis were performed, as well as serum prote-
in electrophoresis, urine and blood immunofixation tests 
and concentration of light chains of immunoglobulins, 
showing a kappa/lambda serum ratio of 2.171 and finding 
no osteolytic lesions in radiological studies. Bone marrow 
biopsy was not performed as indicated by a  consultant 
hematologist.

During hospitalization abdominal ultrasound was perfor-
med with findings as follows: a few benign lesions and cal-
cium deposits, as well as reduced parenchymal layer with 
a loss of corticomedullary differentiation in the right kid-
ney. Gastroscopy was performed finding several elevated 
erosions in the antrum. The urease test was negative. No 
abnormalities were found in a  colonoscopy apart from 
melanosis in the colon.

After 12 days of hospitalization there was an improve-
ment in renal function, blood creatinine concentration 
decreased to 3.2 mg/dl, and urea concentration decre-
ased to 82 mg/dl. We observed a consistent decrease in 
total serum calcium concentration to 10.9 mg/dl and ioni-
zed calcium with a final day result of 1.47 mmol/l. Despi-
te a further drop in hemoglobin concentration, blood was 
not transfused due to a lack of patient consent.

We observed a significant reduction in pruritus. The pa-
tient was released home with a recommendation of wit-
hdrawal of vitamin D and calcium supplementation.

Patient B

A  71-year-old male patient with a  history of end-stage 
chronic kidney disease secondary to VDI was admitted 
to the hospital for a re-assessment of the purposefulness 
of further hemodialyses. The patient had become intoxi-
cated with vitamin D two and a half years earlier, at which 
time intermittent hemodialysis was initiated. With stable 
renal function parameter results and normal diuresis, it 
was possible to discontinue hemodialysis for six months. 
About a year and a half earlier, the patient was put back 
on a chronic hemodialysis program because of increasing 
symptoms of chronic kidney disease.

The patient also presented a  history of hypertension, 
permanent atrial fibrillation, dilated cardiomyopathy, 
hypertensive retinopathy, spondylosis, obesity, restless 
legs syndrome, benign prostatic hyperplasia and hemo-
dialysis-catheter-related sepsis five months earlier. The 
patient denied kidney disease before the VDI episode.

On the initial examination the patient presented with 
irregular heartbeat, hypertension, and pain in the shoul-
ders, lumbar and cervical spine but denied any abdominal 
tenderness, muscle weakness or signs of infection.

The patient was admitted to the hospital to start treat-
ment - findings of tubulointerstitial nephritis with nep-
hrocalcinosis on kidney biopsy indicated a  potentially 
reversible cause of the disease. Persistently high blood 
concentration of vitamin D were noted, even though the 
patient had not taken vitamin D supplementation for 
more than two and a half years.

Initially hemodialyses were discontinued and the patient 
received intravenous diuretic therapy. He had a serum to-
tal calcium concentration in the normal range of 9.1 mg/
dl (8.6-10.2 mg/dl), with a parathyroid hormone concen-
tration of 78.7 pg/ml (15-65 pg/ml) and elevated 25OHD 
serum concentration of 91.3 ng/ml (20-80 ng/ml). A test 
for active vitamin D (1,25 (OH)2) was also taken, and its 
concentration was low: 19.2 pg/ml (20-63 pg/ml).

The patient received 125 mg of methylprednisolone on 
days 6-8. Steroid therapy was continued orally with pred-
nisone. Due to low diuresis despite high dose intraveno-
us diuretic therapy and increasing peripheral edema, 
hyperkalemia and increasing creatinine and urea concen-
tration, the patient underwent hemodialysis on day 7 of 
hospitalization. Tests were performed for other possible 
causes of tubulointerstitial nephritis: tuberculosis, syphi-
lis and multiple myeloma, all turned out to be negative.

After 11 days of hospitalization, the patient was released 
from the hospital with recommendations for further re-
nal replacement therapy and steroid therapy. A date has 
been set for another hospitalization to assess the effects 
of implemented treatment, at which the patient did not 
appear.

Discussion

Various non-medical sources attribute remarkable he-
alth benefits as an effect of taking high doses of vitamin 
D. In recent years, many randomized controlled clinical 
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trials and meta-analyses have been published that do 
not support some of these claims. Increasing serum 25 
OHD concentration does not significantly affect the risk 
of cancer, cardiovascular incidents, type 2 diabetes, falls 
or fractures. While taking doses above 4,000 IU daily is 
associated with a risk of hypercalcemia and hypercalciu-
ria [2]. Due to widespread access to unverified medical 
knowledge on the internet and easy access to vitamin 
D supplements, many people take supplements on their 
own without medical supervision. It is estimated that in 
2013-2014, more than 3% of the U.S. adult population 
took supplements containing 4,000 IU (100 µg) or more 
vitamin D [3]. There are over-the-counter preparations 
on the market that contain very high unit doses of chole-
calciferol up to as much as 50,000 IU (1,250 µg) per cap-
sule. A significant problem is also the content of vitamin 
D in unlicensed supplements, in many reports exceeding 
many times the dose declared on the package [4].

Symptoms of VDI depend on vitamin D metabolism and 
function. Vitamin D is lipophilic, in the body it is stored 
in adipose tissue with an elimination half-life of appro-
ximately 2 months. Both 25OHD and 1,25 (OH)2D cir-
culate bound to vitamin D binding protein (DBP), while 
the free form of 1,25 (OH)2D is considered the metabo-
lically active form. Although it is 1,25OH2D that is the 
active form of vitamin D, toxicity may also result from 
the high concentration of circulating 25OHD through di-
rect activation of vitamin D receptors and dissociation of 
1,25OH2D from DBP associated with excess circulating 
25OHD[5, 6].

Vitamin D is involved in the regulation of more than 1000 
genes [7]. The clinical manifestations of VDI can be va-
ried but are closely related to hypercalcemia and include 
weakness, nausea, vomiting, polyuria, dehydration, abdo-
minal pain and anorexia [8]. Hypercalcemia is the leading 
cause of AKI in VDI. There are three potential causes of 
AKI in hypercalcemia: spasm of the afferent arteries re-
sulting in decreased glomerular filtration rate, decreased 
antidiuretic hormone reactivity resulting in dehydration 
and tubular damage, and fibrosis due to long-term cal-
cium deposition in the kidney [9]. 

Further complications of VDI can be serious.  Patients 
with chronic kidney disease are much more prone to 
complications [10]. Elevated vitamin D concentrations 
may persist long after supplementation is discontinued 
due to its long half-life [11]. This may be partly related 
to the accumulation of fat-soluble vitamin D in adipose 
tissue, as well as to the effect of parathormone itself, pro-
longing the half-life of vitamin D, as has both been repor-
ted in the past [12, 13].

Patient A, although she originally arrived at the hospital 
due to anemia, presented with symptoms of hypercal-
cemia, such as abdominal pain, constipation, fatigue, as 
well as worsening renal function and nephrolithiasis in 
ultrasonography. Due to taking high doses of vitamin D 
supplements, her serum 25OHD concentration was as 
high as 279.5 ng/ml (698.75 nmol/l) while concentra-
tions above 150 ng/ml (375 nmol/l) are already a sign of 
VDI [14]. However, it is worth mentioning that high vita-
min D concentrations correlate neither with serum cal-
cium concentration nor with clinical symptoms [15]. The 

applied treatment of hypercalcemia had the expected ef-
fect, the symptoms reported by the patient significantly 
decreased. The blood calcium concentration decreased, 
and a reduction in creatinine and urea concentration was 
achieved.

Patient B presents with renal failure associated with 
hyperparathyroidism as well as VDI years ago. Despite 
ending supplementation of vitamin D two and a half years 
earlier, the patient presented with high serum 25OHD 
concentration at the time. Also despite a long time since 
the cessation of vitamin D supplementation, steroid tre-
atment was attempted. Immediately in the hospital, the 
expected effect was not obtained, and it was necessary 
to continue intermittent hemodialysis. There are no data 
on the patient’s further course of the disease because he 
did not appear for a scheduled visit.

Conclusion

Vitamin D intoxication can cause both acute and delayed 
health problems so, due to the prevalence of patient use 
of dietary supplements, it is worth to remember VDI as 
a possible cause of hypercalcemia and renal failure.
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