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Abstract  Acute renal failure is rarely associated with the usual presentations of sarcoidosis. Sarcoidosis is 
associated with hypercalcemia and presents with granulomas within other organs, usually the lungs [1]. We present a 
case of acute renal failure with hypercalcemia in an African American female patient who was eventually diagnosed 
with sarcoidosis. 
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1. Introduction 

Sarcoidosis is a chronic systemic disease marked by the 
formation of non-caseating granulomas within various 
organs [1]. It affects people of all racial and ethnic 
backgrounds, and usually manifests between 20 to 39 
years of age [2]. Annual incidence among African 
Americans is three-times higher than White Americans, 
and African Americans experience higher rates of 
mortality and morbidity due to sarcoidosis [2]. 

Hypercalcemia is seen in 10 to 20 percent of patients 
with sarcoidosis [3]. It is the presenting manifestation in 
less than 5 percent of patients [4]. Among patients with 
sarcoidosis, hypercalcemia is more commonly found in 
the Caucasian population compared to the African 
American population [5]. 

Renal involvement in sarcoidosis ranges from 0.7 to  
48 percent of cases [6,7]. Acute renal failure is rarely  
the presenting manifestation of sarcoidosis [8]. When 
present, renal impairment manifests most commonly as 
granulomatous interstitial nephritis (GIN), but can also 
manifest as non-granulomatous tubulointerstitial nephritis, 
retroperitoneal sarcoidosis with obstructive uropathy, or 
many of the nephrotic disorders [9]. 

2. Case 

Our patient was a 53-year-old African American female 
with a prior medical history of chronic anemia, 
prediabetes, hyperlipidemia, and a benign right breast cyst. 

She presented to the emergency department due to severe 
hypercalcemia noted on routine labs following her annual 
wellness exam. On review of systems, she endorsed 
polyuria and polydipsia. Her vital signs were within 
normal limits. A physical exam was unremarkable. 

Initial labs taken in the emergency department  
are summarized in Table 1. Notably, they revealed 
hypercalcemia (Ca 14.4 mg/dL), mild anemia (Hgb 11.0 
gm/dL), and acute kidney injury (BUN 20 mg/dL, 
creatinine 2.30 mg/dL). She was started on IV fluids and 
admitted to the inpatient unit. 

Table 1. CBC and CMP Laboratory Results in the Emergency Dept 

WBC 7.0 thousand/uL 4-10 thousand/uL 
Hgb 11.0 gm/dL 11.7-15.7 gm/dL 
Hct 33.1% 35-46% 
Platelets 254 thousand/uL 150-400 thousand/uL 
Sodium 139 mmol/L 136-145 mmol/L 
Potassium 3.4 mmol/L 3.5-5.1 mmol/L 
Chloride 103 mmol/L 98-107 mmol/L 
CO2 27/0 mmol/L 22-29 mmol/L 
Glucose 113 mg/dL 70-105 mg/dL 
BUN 20 mg/dL 8-25 mg/dL 
Creatinine 2.30 mg/dL 0.6-1.1 mg/dL 
Calcium 14.4 mg/dL 8.4-10.5 mg/dL 
Magnesium 2.2 mg/dL 1.6-2.6 mg/dL 
Total Protein 7.9 gm/dL 6.5-8.4 gm/dL 
Albumin 4.2 gm/dL 3.5-5.0 gm/dL 
AST 36 Units/L 0-55 Units/L 
ALT 32 Units/L 5-34 Units/L 
Alkaline Phosphatase 101 Units/L 40-150 Units/L 
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Table 2. Laboratory Results to Determine Etiology of Hypercalcemia 

Parathyroid Hormone 9.1 pg/mL 10-55 pg/mL 

Parathyroid Hormone Related Peptide 12.0 pg/mL undetectable 

25-hydroxy Vit D 17.3 ng/mL >30 ng/mL 

1,25-dihydroxy Vit D 182 pg/mL 20-76 pg/mL 

Angiotensin Converting Enzyme 286 Units/L <40 Units/L 

ANA Positive Negative 

Anti-dsDNA 20 Int Unit/mL Negative 

Anti-Jo-1 Negative Negative 

Anti-Scl-70 Positive Negative 

Anti-Smith Negative Negative 

Anti-SSA/Ro Negative Negative 

Anti-SSB/La Negative Negative 

Anti-U1 RNP Negative Negative 

CA 125 32.2 <35 

CA 15-3 18.8 <30 

CA 19-9 6.06 <35 

CEA 1.21 0-2.5 

Cocci Ab to F Ag (IgG) Negative Negative 

Cocci Ab to TP Ag (IgM) Negative Negative 

QuantiFERON TB Negative Negative 

A series of lab tests were done to determine the 
underlying etiology of her hypercalcemia. The results are 
summarized in Table 2. Notably, parathyroid hormone 
was suppressed (PTH 6.6 pg/mL), parathyroid hormone 
related peptide was high (PTHrP 12.0 pg/mL), 25-hydroxy 
Vit D was decreased (25-(OH)D 17.3 ng/mL), 1,25-
dihydroxy Vit D was elevated (1,25-2(OH)D 182 pg/mL), 
and angiotensin converting enzyme was elevated (ACE 
286 Units/L). An antibody screen revealed a positive 
ANA and a positive Anti-Scl-70. QuantiFERON TB test 
and Coccidioides tests were both negative. Serum protein 
electrophoresis and urine protein electrophoresis were 
both normal. 

Initial imaging included a bilateral renal ultrasound that 
showed an incidental non-obstructing right renal calculus 
with no other evidence of acute findings. Once her renal 
function improved, a contrast CT chest-abdomen-pelvis 
was performed and showed mediastinal, abdominal, and 
retroperitoneal lymphadenopathy, the largest measuring 
up to 2 x 2.2 cm (Figure 1). Bilateral innumerable 
perilymphatic interstitial pulmonary nodules were also 
noted in the upper lobes (Figure 2). Her lymph nodes were 
not amenable to biopsy by interventional radiology. 
Instead, she underwent mediastinoscopy with mediastinal 
lymph node biopsy, which showed non-caseating 
granulomas consistent with sarcoidosis. 

 
Figure 1. Chest CT images. Contrast CT showing pre-carinal lymphadenopathy measuring 2.0 x 2.2 cm, marked by the red circle 

 
Figure 2. Non-contrast CT showing bilateral pulmonary nodules in the upper lobes, largest of which marked by the red circle 
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During her hospital stay she was treated with IV fluids, 
IV Lasix, and a single dose of pamidronate, which 
resulted in improvement of her serum calcium and renal 
function. At discharge, her calcium was 8.9 mg/dL, down 
from 14.4 mg/dL at presentation. Her creatinine was 1.60 
mg/dL, down from 2.30 mg/dL at presentation. She was 
advised to make an appointment with a rheumatologist for 
follow-up regarding her diagnosis of sarcoidosis. 

3. Discussion 

Sarcoidosis is a systemic disease characterized by the 
formation of non-caseating granulomas within various 
organ groups [10]. The underlying etiology is unknown. 
[10]. 

The most common organs affected are the lungs and 
lymph nodes, with lung or lymph node involvement 
ranging from 30% to as high as 90% of individuals 
diagnosed with sarcoidosis [10, 11]. Common respiratory 
symptoms include cough, dyspnea, and chest discomfort 
[12]. Radiographic pulmonary manifestations include 
bilateral or less commonly unilateral hilar adenopathy 
and/or pulmonary reticular opacities, which may be 
discovered incidentally [13]. 

The most common extrapulmonary organs affected are 
the eyes and skin. Skin involvement occurs in 25 to 35% 
of patients [14]. Lesions are variable, and can include 
macules, papules, or plaques visible on the trunk or 
extremities [14]. Specific related lesions include lupus 
pernio, an indurated violaceous lesion of the face [14] and 
erythema nodosum, tender erythematous subcutaneous 
nodules on the anterior surface of the lower extremities 
[15]. Lofgren’s Syndrome is an acute presentation of 
sarcoidosis marked by erythema nodosum, arthritis, and 
bilateral hilar lymphadenopathy seen in 9 to 34% of 
patients [15]. Eye lesions can include uveitis or keratitis 
[16]. 

Renal manifestations are variable. Renal involvement 
ranges from 0.7 to as high as 48% of patients [17,18].  
The most common renal lesion is granulomatous interstitial 
nephritis, occurring in 7 to 23% of patients [19]. Less common 
renal lesions include non-granulomatous tubulointerstitial 
nephritis, retroperitoneal sarcoidosis causing obstructive 
uropathy, and membranous nephropathy [20]. 

Cardiovascular manifestations are less common. 
Pulmonary hypertension occurs in 6 to 23% of patients. 
[21]. Direct cardiac involvement was found at autopsy in 
25% of patients in the US [22]. It can manifest as cor 
pulmonale, pulmonary fibrosis, third-degree heart block, 
myocarditis, pericarditis, or congestive heart failure [16]. 

Neurological manifestations are also less common. 
Neurological involvement was found at autopsy in up to 
25% of patients, but neurological clinical manifestations 
were only present in 10 to 17% of patients [23]. 
Symptoms can include headache, ataxia, seizures, or 
cognitive impairment [24]. 

Hypercalcemia, the primary manifestation seen in our 
patient, is present in 10-20% of patients with sarcoidosis 
[25]. The hypercalcemia is caused by overactivation of 
mononuclear cells within the non-caseating granulomas. 
These mononuclear cells express 1α-hydroxylase, which 
results in increased production of 1,25-dihydroxy-Vitamin 

D. The increased levels of 1,25-dihydroxy-Vit D increases 
intestinal calcium absorption. Notably, the 1α-hydroxylase 
does not respond to negative feedback mechanisms  
[26]. Thus, an elevated 1,25-dihydroxy-Vit D level,  
such as in our patient, raises the suspicion for sarcoidosis 
when patients present with hypercalcemia [26]. While  
our patient was asymptomatic, patients may have  
typical symptoms of hypercalcemia. These include 
nephrolithiasis, bone pains, gastrointestinal disturbances, 
and neuropsychiatric changes [27].  

Having sarcoidosis can lead to an abnormal metabolism 
of calcium [28]. Kidney function can be adversely 
affected by elevated calcium due to the effects it has on 
tubular absorption as well as glomerular function. This 
can cause renal insufficiency from glomerular 
permeability damage, prerenal involvement and increased 
renal vascular resistance from excess calcium ions [28].  

There is no specific diagnostic criterion for sarcoidosis. 
However, diagnosis typically involves clinical and 
radiographic manifestations, histopathological detection of 
noncaseating granulomas, and exclusion of other diseases 
that may present similarly [29]. Laboratory testing that 
may be beneficial for suspected cases includes the 
angiotensin-converting-enzyme (ACE) level. ACE level is 
elevated in 75% of patients with sarcoidosis, including our 
patient, but is not diagnostic due to poor sensitivity and 
specificity [30]. Treatment for sarcoidosis primarily 
involves corticosteroids [31]. 
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