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Hypercalcemia and Acute Kidney Injury in Malignancy 
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Abstract     
Introduction: Acute kidney injury (AKI) refers to an abrupt decrease in kidney function, resulting in the 

retention of urea and other nitrogenous waste products and in the dysregulation of extracellular volume and 

electrolytes. It is associated with increased morbidity and mortality.  

Case Presentation: A 37 year old male presented with progressive sswelling and recurrent ulceration over 

right side of neck and malaise with extreme fatigability. He also consumes gutka very frequently since 8 

years. On examination he was found to have large ulcer over the right supraclavicular region along with 

generalised lymphadenopathy, and hepatosplenomegaly. He was found to have anaemia (Haemoglobin -11 

g/dl) acute renal failure (Serum creatinine - 2.54 mg/dl) and hypercalcemia (Serum calcium-17.1 mg/dl) and 

Vitamin D deficiency (Vitamin D – 5.37 ng/ml). Urine examination and PTH was normal. Ultrasound 

showed bilateral normal sized kidneys. On further evaluation, Ultrasound guided FNAC of the right axillary 

lymph node was done which revealed metastatic deposits favouring poorly differentiated squamous cell 

carcinoma. He was found to have a lesion in the right lung from which CT guided Biopsy was taken and he 

was diagnosed to have Non small cell lung carcinoma. Following management of hypercalcemia and AKI 

patient’s renal function improved and was started upon chemotherapy for lung cancer. 

Conclusion: Pulmonary carcinoma is the most common solid tumor to metastasize to the kidneys, followed 

by gastric and breast carcinomas. Although rare, few cases of Aacute renal failure resulting from metastatic 

solid tumor with widespread renal parenchymal infiltration have been reported in the literature. 

Hypercalcemia secondary to malignancy can also present with AKI. This is a case of Lung malignancy 

which presented with AKI secondary to hypercalcemia. 

 

Introduction 

Acute kidney injury is common in patients with 

cancer. The incidence and severity vary, 

depending on the type and stage of cancer, the 

treatment regimen, and coexisting conditions. 

Patients with cancer who are critically ill have the 

highest risk of acute kidney injury (incidence 

54%), particularly patients who have hematologic 

cancers or multiple myeloma and those with septic 

shock
1
.  

Hypercalcemia has been reported to occur in up to 

20 to 30 percent of patients with cancer at some 

time during the course of their disease. This 

incidence may be falling owing to the wide use of 

bisphosphonates in patients with either multiple 

myeloma or breast cancer, although data are 

lacking. Hypercalcemia leads to progressive 

mental impairment, including coma, as well as 

renal failure. These complications are particularly 

common terminal events among patients with 
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cancer. The detection of hypercalcemia in a 

patient with cancer signifies a very poor 

prognosis; approximately 50 percent of such 

patients die within 30 days
2
. 

Here we present a case of severe hypercalcemia 

causing acute kidney injury due to underlying 

lung malignancy. 

 

Case presentation 

A 37 year old male presented with progressive 

swelling and recurrent ulceration over right side of 

neck and malaise with extreme fatigability. He  

consumes gutka very frequently since 8 years. On 

examination he was found to have large ulcer over 

the right supraclavicular region along with 

generalised lymphadenopathy and 

hepatosplenomegaly. Vitals were normal. He was 

found to acute renal failure (Serum creatinine - 

2.54 mg/dl) and hypercalcemia (Serum calcium-

17.1 mg/dl) and Vitamin D deficiency (Vitamin D 

– 5.37 ng/ml). Urine examination and PTH was 

normal Ultrasound showed bilateral normal sized 

kidneys. On further evaluation, Ultrasound guided 

FNAC of the right axillary lymph node was done 

which revealed metastatic deposits favouring 

poorly differentiated squamous cell carcinoma. He 

was found to have a lesion in the right lung from 

which CT guided Biopsy was taken and he was 

diagnosed to have Non small cell lung carcinoma. 

His serum phosphorus level was 3.8 mg per 

deciliter, serum creatinine level was 2.54 mg per 

deciliter and serum albumin was 3.6 g per 

deciliter. Following management of 

hypercalcemia and AKI, Patient’s renal function 

improved and was started upon chemotherapy for 

lung cancer. 

 

Investigations 

TEST NAME OBSERVED VALUE 

(BEFORE TREATMENT) 

OBSERVED 

VALUE 

(AFTER 

TREATMENT 

UNIT REFERENCE 

NORMAL 

RANGE 

Haemoglobin 12.1 6.7 g/dl 12 – 18 

Total Leucocyte Count (TLC) 35000 15800 c/cumm 4000 – 11000 

Differential Count/DC 
    

          Neutrophils   
  

          Lymphocytes     

          Eosinophils     
 

 

92 

04 

04 
 

 

85 

13 

02 
 

 

% 

% 

% 
 

 

40 – 75 

 

20 – 40 
 

1-  6 

Erythrocyte Sedimentation Rate 86 32 mm/hr 0 – 10 

Platelet Count 306000 442000 c/cumm 150000 – 400000 

UREA 74.3 20.8 mg/dL 16.6-48.5 

CREATININE 2.54 0.61 mg/dL 0.7-1.4 

URIC ACID 6.8 3.7 mg/dL 3.4-7 

CALCIUM 17.1 9.6 mg/dL 8.6-10 

PHOSPHORUS 3.8 - mg/dL 2.5-4.5 

VIT D 5.37 - ng/ml 30-70 

LDH 225 - U/L UPTO 250 

Total Protein 7.4 - g/dL 6.4 - 8.3 

Albumin 3.6 - g/dL 3.5 - 5.2 

 Globulin 3.80 - g/dL 2.3 - 3.5 

Bilirubin Total 0.48 - mg/dL Upto 1.2 

Bilirubin Direct 0.19 - mg/dL ≤ 0.2 

Bilrubin Indirect 0.29 - mg/dL 0 - 0.75 

SGOT 22 - U/L 0 – 40 

SGPT 41 - U/L 0 – 41 

Alkaline Phosphatase 215 - U/L 60 – 170 
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Fig 1: Ulcer over the Right supraclavicular region 

 
 

Fig 2: CECT Thorax showing lesion in the Right Lung 
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Fig 3: CECT Thorax showing Right Axillary and Mediastinal Lymphadenopathy 

 
 

Fig 4: Urine routine examination 

 
 

Fig 5: Peripheral smear 
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Fig 6: Biopsy from right supraclavicular ulcer 

 
 

Fig 7: Lung biopsy 

 
 

Fig 8: Axillary lymph node FNAC 

 
 

Treatment 

IV hydration using normal saline was given at a 

rate of 150ml/hr and serial monitoring of calcium 

was done. Patient was also given one dose of 

zoledronic injection 4 mg . Patient was evaluated 

for malignant hypercalcemia and was diagnosed 

with non small cell carcinoma of lung. He was 

later started on chemotherapy and radiotherapy.   

 

Discussion 

Pulmonary carcinoma is the most common solid 

tumor to metastasize to the kidneys, followed by 

gastric and breast carcinomas. Although rare, few 

cases of Acute renal failure resulting from 

metastatic solid tumor with widespread renal 

parenchymal infiltration have been reported in the 

literature. Occult tumor infiltration of the kidneys 

clinically mimick renal medical disease and 
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oftentimes escape detection in the routine imaging 

investigations including ultrasonography and CT
3
. 

The clinical silent event constitutes a diagnostic 

challenge to the nephrologists and radiologists. In 

this situation, infiltrative processes are usually 

suggested by radiological finding of bilateral renal 

enlargement accompanied with progressive renal 

failure. 

The reversible decrease in glomerular filtration 

rate in severe hypercalcemia is thought to be 

mediated in part by direct renal vasoconstriction. 

In addition, volume depletion can occur through 

several different mechanisms, contributing to 

worsening of kidney function
4
. A defect in urinary 

concentrating ability, leading to polyuria and 

polydipsia, is an important mechanism. This is 

thought to be due to down regulation of aquaporin 

2 (AQP2) water channels in the collecting tubules 

and tubulointerstitial injury caused by calcium 

deposition in the medulla. In addition, activation 

of the calcium sensing receptors present on the 

basolateral membrane of the thick ascending limb 

of the loop of Henle reduces calcium reabsorption. 

In addition, generation of prostaglandin E2 by 

hypercalcemia is thought to reduce sodium 

chloride reabsorption in the loop of Henle
5
. AKI 

caused by hypercalcemia is usually reversible 

with volume expansion with saline solution and 

lowering of serum calcium concentration. In this 

case, serum creatinine concentrations gradually 

improved from 2.54 mg/dl to 0.61 mg/dl. 

Hypercalcemia in malignancy may be due to 

PTH-related peptides (PTHrPs) and osteolytic 

metastases, but it can also be caused by ectopic 

activity of 1a-hydroxylase, leading to the 

formation of 1,25-dihydroxycholecalciferol and 

ectopic PTH production
6
. The history of gutka 

consumption, extensive lymphadenopathy and 

lesion in the hilum of right lung on computed 

tomography prompted the diagnosis of lung 

carcinoma in this patient. Also Hypercalcemia 

occurs in 10% of patients with lymphoma
7
. 

Hypercalcemia associated with cancer can be 

classified into four types.In patients with local 

osteolytic hypercalcemia, the hypercalcemia 

results from the marked increase in osteoclastic 

bone resorption in areas surrounding the 

malignant cells within the marrow space. The 

condition known as humoral hypercalcemia of 

malignancy (HHM) is caused by systemic 

secretion of parathyroid hormone (PTH)related 

protein (PTHrP) by malignant tumors. PTHrP 

causes increased bone resorption and enhances 

renal retention of calcium. The tumors that most 

commonly cause HHM are listed in, but 

essentially any tumor may cause this syndrome. 

Some lymphomas secrete the active form of 

vitamin D, 1,25-dihydroxyvitamin D (1,25(OH), 

causing hypercalcemia as a result of the 

combination of enhanced osteoclastic bone 

resorption and enhanced intestinal absorption of 

calcium. Finally, ectopic secretion of authentic 

PTH is a rare cause of hypercalcemia
8
. 
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In planning therapy for patients with 

hypercalcemia associated with malignant disease, 

anti hypercalcemia therapy should be considered 

an interim measure, one with no ultimate effect on 

survival. Treatment of hypercalcemia induced 

acute kidney injury relies on restoration of 

intravascular volume and renal perfusion, an 

increase in the glomerular filtration rate, and rapid 

lowering of the serum calcium level, followed by 

a sustained therapeutic phase focused on 

maintaining a normal serum calcium level. The 

first step in therapy is aggressive intravenous 

hydration with 0.9% normal saline (200 to 250 ml 

per hour)
9
. Loop diuretics are of little benefit, 

since they increase excretion of renal calcium, 

which may precipitate in the kidney, and also 

confer a risk of hypovolemia. Thus, diuretics 

should be used only in patients with 

hypervolemia. Severe cases of acute kidney 

injury, which are often characterized by 

oligoanuria, may not be amenable to intravenous 

hydration, whereas hemodialysis with a low 

calcium dialysate effectively corrects 

hypercalcemia. After this initial therapeutic stage, 

medications that diminish bone calcium release 

(bisphosphonates, calcitonin, or both) are used to 

maintain normocalcemia. If pamidronate is used 

for bisphosphonate therapy, the dose must be 

adjusted for kidney function. A newer therapeutic 

option that does not require dosing modification is 

denosumab, a humanized monoclonal antibody 

that neutralizes the receptor activator of nuclear 

factor-κ β ligand and reduces osteoblast activity 

and bone calcium release
10

. 
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