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CASE REPORTS

Renal insufficiency as a primary manifestation of
sarcoidosis in a 13-year-old boy
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ABSTRACT

Background: Childhood sarcoidosis is a multisystem granulomatous disorder of unknown etiology. The disease affects children
aged 13-15 years, especially the lungs.
Objective: We describe a 13-year-old boy who presented to our pediatric nephrology division due to acute renal failure, cutaneous
rash and anemia.
Methods: Percutaneous kidney biopsy was performed showing non-caseating granulomas with mononuclear infiltrates.
Results: Mantoux test and serology for Brucella were negative. Chest radiograph showed minimal, bilateral infiltrates. Renal
ultrasound showed nephrocalcinosis. Pulmonary functions study demonstrated mild restrictive disturbance. Plasma creatinine
was 1.8 mg/dl and calcium 12.3 mg/dl.
Conclusion: In the current patient, renal insufficiency was discovered while exploring constitutional symptoms in a 13-year-old
child. Early diagnosis and adapted treatment allows preserving renal function.
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1. INTRODUCTION

Sarcoidosis is a multi-systemic disorder of unknown cause,
pathologically characterized by the accumulation of inflam-
matory cells forming non-caseating granulomas. Lesions can
be located in any organ but in more than 90% of patients,
granulomas affect the lungs, the related lymph nodes, heart,
eyes and liver.[1, 2] Sarcoidosis usually affects adults, who
commonly present with Hilary lymphadenopathy, pulmonary
infiltrates, uveitis, myocarditis, and erythema nodosum.[3, 4]

The typical lesion is characterized by non-caseating gran-
ulomas. It is a rare disorder among children; estimated

prevalence is 0.3 per 100,000 children per year. Prevalence
in children is higher in the 13-15-year-old age group. It also
varies with geographic location and racial distribution in the
U.S. Blacks are affected about 15 times more commonly.[1–3]

Sarcoidosis in young children usually involves the skin with
the typical erythema nodosum, joints with arthritis and the
eyes with a severe uveitis.[2] In older children, as in adults,
the lungs, lymph nodes and eyes are the most frequently
involved. Visceral sarcoidosis involving liver and spleen
include visceromegaly, with multiple nodules hypodense on
CT images.
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Patients present to the physician with symptoms including
fever, fatigue, malaise and weight loss. Acute kidney injury
with renal failure occurs exceptionally in this disease.[3–7]

Symptoms are usually mild and can include cough, dyspnea
and chest pain. Bilateral hilar lymphadenopathy is the most
common early radiograph finding. Restrictive lung disease
on pulmonary function tests can appear in 50% of children.
Skin manifestations, as erythema nodosum, present as an
early symptom in 20% of patients. Skin involvement in-
cludes erythema nodosum and waxy pink nodular lesions.
Ocular and visual symptoms such as intractable pain, blurry
vision, photophobia, and redness are common in childhood
sarcoidosis and can affect about 30% of children. Anterior
uveitis and conjunctival granulomas are the most common
manifestations. Cardiac manifestations can present with ar-
rhythmias and heart failure.[9, 10]

Main renal manifestations are hypercalcemia, hypercalciuria
with nephrocalcinosis, nephrolithiasis which can cause acute
kidney injury with renal failure. Acute interstitial nephritis
with or without granulomas can also cause kidney injury.
However, many patients with renal involvement can present
with mild proteinuria and leukocyturia.[11] Renal involve-
ment in childhood sarcoidosis is rare, related to hypercal-
cemia and hypercalciurea in most cases. Disturbance in cal-
cium balance occurs due to extrarenal excess production of
1,25-dihydroxyvitamin D by sarcoid macrophages and, sub-
sequently, increased intestinal absorption of calcium.[12–14]

Biopsy will reveal infiltration of mononuclear cells to the in-
terstitium leading to formation of non-caseating granulomas
and chronic interstitial fibrosis.[4, 5, 15]

Although uncommon, renal involvement in childhood sar-
coidosis is usually diagnosed relatively late and 40% of af-
fected children will continue with insufficiency after treat-

ment. The drug of choice in the treatment of severe renal
and lung sarcoidosis is corticoisteroids. The dose of steroids
(Prednisone) is 1 mg/kg Prednisone body weight for 1-2
years.[17–19]

2. CASE REPORT
A healthy 13-year-old boy was sent to our emergeny room
in north Israel, with incidental findings of severe hypercal-
cemia and acute kidney injury (AKI), which was diagnosed
by his primary care physician. Two months prior to his ad-
mission, he started complaining of weakness, loss of appetite
and fatigue. Family history was significant for two uncles
with chronic renal failure who are being treated by dialysis.
On admission, the child was alert and responsive, with nor-
mal vital signs including blood pressure of 112/61 mmHg,
heart rate was 80, and he was afebrile. Physical examination
with a clear chest, no peripheral lymphadenopathy, 1/6 sys-
tolic murmur and a purplish rash on left thigh. Laboratory
data showed hemoglobin of 10.4 g/dl. The blood urea ni-
trogen (BUN) was 76 mg/dl and serum creatinine level was
1.81 mg/dl (Normal = 0.6-0.8 mg/dl). Serum calcium level
was 12.23 mg/dl (Normal = 8-10 mg/dl), phosphor = 4 mg/dl,
other electrolytes were within normal range. Parathyroid
(PTH) was 56 pg/ml (N = 11-60 pg/ml), and thyroid stimu-
lating hormone (TSH), TT3 and TT4 were normal. Urinary
calcium/creatinine ratio was 3 mg/mg. Chest radiograph
showed minimal, bilateral, infiltrates (see Figure 1A). Chest
CT was not performed due to his young age. Pulmonary
functions study demonstrated mild restrictive disturbance.
Oxygen saturation dropped from 99% to 89% during stress
test. Kidney ultrasound showed mild hyperechogenicity, with
nephrocalcinosis (see Figure 1B), but without nephrocalci-
nosis. Immunohistologic tests for brucella and tuberculosis
were negative.

Figure 1. A: Chest X-Ray showing mild infiltrates (Black Arrow); B: Renal ultrasound with nephrocalcinosis (White
Arrow)
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2.1 Final diagnosis
Closed kidney biopsy was performed revealed non caseating
granulomas, consistent with sarcoidosis (see Figure 2).

Figure 2. A: Renal biopsy demonstrating non-caseating
granulomas with giant cells and interstitial lymphocytes
(Black Arrows); B: Hematoxylin and eosin (HE) stain 400×

2.2 Hospital course
The patient was treated with Prednisone 1 mg/kg for 12
weeks. Constitutional symptoms such as weakness and
loss of appetite resolved completely, pulmonary function
improved creatinine level declined to 1.01 mg/dl, with nor-
mal blood calcium concentration. Prednisone was tapered
and discontinued without any signs of relapse.

3. DISCUSSION
Sarcoidosis is a systemic disease of unknown cause that is
characterized by the formation of immune granulomas in

various organs, mainly the lungs and the lymphatic system
in more than 90% of patients.[1, 7] The real incidence and
prevalence of renal involvement is difficult to establish, due
to disease variablity; in most cases, it has been found in 35%
to 50% of patients. Renal failure prevelance range from 0.7%
to 4.3% of cases in previous reported clinical series of pa-
tients with sarcoidosis but renal failure from granulomatous
interstitial nephritis induced nephropathy itself is rare.[6–8]

A previous study found that 46 of 9,779 (0.5%) renal biopsy
specimens had granulomatous interstitial nephritis. The
pathology contributing to acute kidney injury from GIN in
sarcoidosis is thought to be due to noncaseating granuloma-
tous inflammation, which is composed of a central follicle
of macrophages, epithelioid cells, and multinucleated giant
cells. Hypercalcemia, a well-known metabolic complication
of sarcoidosis, is only found in 10%-20% of patients and can
directly cause acute kidney injury. Hypercalcemia as in our
young patient, is due to overproduction of 1,25-dihydroxy vi-
tamin D. In patients with sarcoidosis, hypercalciuria is three
times more common than hypercalcemia with a frequency
in some studies as high as 60%. Both can lead to acute and
chronic kidney injury in sarcoidosis by causing nephrolithia-
sis and nephrocalcinosis. Hypercalcemia and hypercalciuria
contribute to the formation of calcium oxalate crystals which
can be the cause of nephrolithiasis. Our case demonstrates
that renal granulomatous interstitial nephritis related to sar-
coidosis, although a rare entity can cause severe acute kidney
injury and progressive renal failure unless promptly diag-
nosed and treated.[9, 10] Our patient was treated with steroids
for 12 weeks. Constitutional symptoms resolved completely,
pulmonary function improved. Plasma creatinine level de-
creased to 1.01 mg/dl, with complete improvement of his
symptoms.[11, 20–22]

In conclusion, sarcoidosis is a disease involving multiple
different organs including the kidney. Acute kidney injury
as the initial presentation of sarcoidosis as was seen in our
case is a rare entity. It is necessary to combine clinical pre-
sentation, laboratory results, and renal pathology to make
a correct diagnosis which often responds well to treatment
with steroids,.[11, 22]
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