EXPERIMENTAL AND THERAPEUTIC MEDICINE 27: 235, 2024

Deep lymph node enlargement and renal failure caused
by hypercalcemia-associated sarcoidosis: A case report
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Abstract. Sarcoidosis is a rare disease that severely affects the
lungs and superficial lymph nodes. In addition, this disease can
also affect the skin, eyes and kidneys to varying degrees. The
present report described a 32-year-old male patient who was
admitted to Renmin Hospital of Wuhan University (Wuhan,
China) due to joint pain in the extremities. He was diagnosed
with uncorrectable hypercalcemia. A lymph node biopsy
revealed the hypercalcemia to be associated with sarcoidosis,
with the patient also demonstrating renal failure and lymph
node enlargement. Administration of glucocorticoids provided
benefits in terms of both primary and recurrent sarcoidosis,
which also improved and preserved renal function. After being
prescribed with oral prednisone treatment, blood calcium levels
returned to normal, which indicated markedly improving renal
function. However, the discontinuation of glucocorticoids for
2 months resulted in increased serum calcium and creatinine
levels, both of which returned to abnormal levels. Overall, the
present case report suggests that clinicians should actively
perform sarcoidosis treatment in clinical practice to overcome
any unexpected results associated with organ damage.

Introduction

First described in 1877 by the dermatologist Jonathan
Hutchinson, sarcoidosis is a rare multisystemic granulomatous
disease that affects individuals worldwide and is typically
diagnosed by the presence of non-necrotizing inflammatory
epithelial granulomatous cells in biopsy specimens (1-3).
According to previous epidemiology reports, the incidence of
sarcoidosis is associated with race and ethnicity. In the United
States, the reported incidence among African Americans is
35.5/100,000, compared with 10.9/100,000 among Caucasian

Correspondence to: Dr Hongyan Liu, Department of Nephrology,
Renmin Hospital of Wuhan University, 238 Jiefang Road, Wuchang,
Wuhan, Hubei 430060, P.R. China

E-mail: saad244@163.com

Key words: hypercalcemia-associated sarcoidosis, deep lymph
node enlargement, renal failure

individuals (4). In Spain, it is ~1.3/100,000, whereas in Eastern
Europe it is 3.7/100,000 and in Japan it is 1/100,000 (5,6). The
average age of presentation is 48 years (7). This pathological
condition also frequently occurs secondary to an uncontrolled
immune response of unknown etiology (8). Although sarcoid-
osis mainly affects the respiratory and lymphatic systems, the
skin, eyes and kidneys may also be affected (2,3). In addition,
previous statistical analysis indicates that the number of patients
with renal failure caused by sarcoidosis is notably higher glob-
ally compared with previous years (2). The present case report
documents a case of lymph node biopsy wherein renal failure
based on nodular disease caused by hypercalcemia-associated
sarcoidosis is described. Furthermore, the effects of gluco-
corticoids on both primary and recurrent sarcoidosis towards
improving and preserving renal function are described.

Case report

A 32-year-old male patient residing in Wuhan, China was
admitted to Renmin Hospital of Wuhan University (Wuhan,
China) due to severe joint pain and uncorrectable hypercal-
cemia in August 2016. The patient's 2-year medical history
indicated that he had been suffering from renal insufficiency,
with a serum creatinine level of ~142 pmol/l (reference range,
57-97 pmol/1).

Approximately 1 month before this hospitalization, the
examination revealed that serum calcium was elevated at
3.43 mmol/l (reference range, 2.11-2.52 mmol/l) and the
serum creatinine levels had further increased to 508.9 ymol/I.
Therefore, long-term central venous catheterization was
performed in the Fourth Hospital of Wuhan (Wuhan, China).
In addition, hemodialysis treatment was suggested for a period
of 1 month, consisting of treatment three times a week with
low calcium dialysis fluid. However, the patient's blood calcium
levels could not be regulated, which resulted in persistent limb
facet joint ache.

Notably, the blood pressure at the time of the patient's admis-
sion was 105/60 mmHg, but physical examination revealed no
abnormalities. The blood test results were as follows: i) 2.70%
eosinophils (reference range, 0.5-5%); ii) 2.92x10'%/1 eryth-
rocyte count (reference range, 4.5-5.5x10'%/1); iii) 86.00 g/1
hemoglobin (reference range, 120-160 g/1); iv) 125.00x10%/1
platelet count (reference range, 100-300x10'%/1); and v) 3.16 mg/1
plasma C-reactive protein (reference range, 0.8-8 mg/l).
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In addition, urine examination revealed protein traces, with a
urine occult blood score of 1+ (9). Furthermore, blood urea
nitrogen, serum creatinine and uric acid levels were elevated
at 14.33 mmol/I (reference range, 3.1-8.1 mmol/l), 447 ymol/l
(reference range, 57-97 pmol/l) and 435 umol/l (reference
range, 150-416 pmol/l), respectively. Serum calcium was also
elevated at 3.26 mmol/l (reference range, 2.11-2.52 mmol/l).
Serum 25-hydroxyvitamin D and intact parathyroid
hormone (PTH) levels were reduced at 26.77 umol/l (refer-
ence range, 208-428 umol/l) and 3.7 pg/ml (reference
range, 11.3-84.3 pg/ml), respectively. f2-microglobulin was
elevated at 0.25 mg/l1 (reference range, 0-0.2 mg/l ), whereas
the 24-h urinary calcium level was 3.6 mmol/24 h (reference
range, 2.5-7.5 mmol/24 h).

Additional laboratory examination data, including serum
phosphorus level, triglyceride level, serum IgG and IgGl1 levels
were elevated; total cholesterol, serum electrolytes (serum
potassium, serum natrium serum chlorine, serum magnesium),
24-h urinary electrolytes, 24-h uric acid, serum immunoglob-
ulin (IgG2, IgG3, IgG4, IgM, IgA, IgE), serum complement
(C3, C4, Clq), C-reaction protein, serum free light chain «/A,
urine free light chain (x, A), blood sugar, coagulation function
(PT, PT-INR, PT-act, TT, FIB, APTT, D-Dimer), hepatitis B,
syphilis, acquired immune deficiency syndrome, rheumatoid
factor, anti-nuclear antibody, anti-double-strand DNA anti-
body, anti-cyclic citrulline peptide antibody, anti-hemolytic
streptococcus ‘O’, anti-neutrophilic cytoplasmic antibody and
anti-glomerular basement membrane antibody, were all nega-
tive. Liver function (glutamic-pyruvic transaminase, glutamic
oxalacetic transaminase) tumor markers (tPSA, cPSA, AFP,
CA125, CA199, CEA, SCC) and multiple myeloma tests (such
as Bence-Jones Protein) were all within the normal range.
Electrocardiogram revealed no arrhythmias or blockages. No
abnormalities could be revealed following echocardiography
or parathyroid ultrasound investigations. The chest X-ray
image indicated pulmonary exudation, with no notable pulmo-
nary nodules. Ultrasound examination confirmed that there
were no enlarged lymph nodes in the superficial lymph system.

The abdominal computed tomography (CT) (BrightSpeed
Elite; PrizMed Imaging; GE Healthcare; Imaging matrix
size, 512*512; scan type, helical full 0.6 sec; detector
coverage (mm), 40.0; helical thickness (mm), 5.0;
pitch/speed (mm/rot), 1.375:1; rotation time (sec), 0.6;
interval (mm), 5.0; Kv, 120; mA, 250 and ultrasound-based
examinations (LOGIQ E9; GE Healthcare; FR, 25; Frq, 4.0;
Gn, 53; S/A, 2/1; Map, A/0; D,10.0; DR, 63; AO%, 100)
suggested the presence of multiple enlarged abdominal lymph
nodes, where the largest lymph node with a diameter of 3-cm
was observed in the hilum of the liver (Fig. 1). In addition,
renal parenchyma, renal sinus calcinosis and renal calculi
were observed on abdominal echography (Fig. 2A). The CT
showed renal medullary calcium deposits, nephrolithiasis
and multiple cysts were also observed in the bilateral kidneys
(Fig. 2B). X-ray observation indicated that there was no osteo-
porosis in the elbow joint. Notably, the serum creatinine and
calcium levels had increased to 439 pymol/l and 3.58 mmol/I,
respectively, before the subsequent hemodialysis. Before
this round of measurements, the last measurement was eight
days before were the serum creatinine and calcium level was
413 pmol/l and 3.46 mmol/l, respectively. There were three

sessions of hemodialysis during these 8 days. After hemodi-
alysis, the serum levels of creatinine and calcium were noted
to be 170 ymol/l and 2.53 mmol/l, respectively. Accordingly,
the patient was diagnosed with uncorrectable hypercalcemia.
Furthermore, the patient's medical history revealed that he had
no previous family history of hypercalcemia and no consump-
tion of foods excessively high in calcium. This patient had not
been administered hormones, thiazide diuretics, lithium prep-
arations, calcium-containing antacids, vitamin A, vitamin D
or calcium supplement drugs, enabling the exclusion of food-,
familial- or drug-associated hypercalcemia.

The normal urine calcium level measured 24 h after
hemodialysis was sufficient to exclude hypercalcemia due to
low urine calcium. Combined with color doppler ultrasound
and investigations of the PTH level, hyperparathyroidism
was also ruled out. However, the patient was diagnosed with
enlarged lymph nodes, which rules out indications of solid
tumors, multiple myeloma and lymphoma. Furthermore,
an "®F-fluorodeoxyglucose positron emission tomography
(8F-FDG-PET)/CT (Biograph 64 TurePoint; Siemens Medical
Imaging) examination revealed an enlargement of the porta
hepatis, smaller peritoneal sac, abdominal cavity, retroperito-
neal cavity and left supraclavicular fossa, due to the increased
radioactive uptake. PET-CT revealed no enlargement of the
mediastinal lymph nodes, indicative of abdominal sarcoid-
osis (Fig. 3). Several pathological conditions were observed,
including enlargement of the liver and spleen with increased
metabolic activity and multiple inflammatory lesions in both
lungs. The middle and lower segments of the esophagus
also revealed increased radioactive uptake, thus indicating
inflammation.

Furthermore, no liver cyst, bilateral medullary calci-
fication, bilateral renal cyst or bilateral renal calculi were
observed, excluding the presence of solid tumors. In addition,
immunofixation electrophoresis revealed the presence of a
polyclonal band of IgG-k protein in the serum, without mono-
clonal abnormalities. On the basis of these test results, various
myelomas were excluded by combining multiple investigations.
Bone marrow aspiration and biopsy investigations were further
performed, in which the cytology and biopsy studies revealed
hyperplastic anemia. No bone marrow lesions were revealed
and the results about hematological diseases, such as acute
leukemia and myelomatosis multiplex, from the flow cytom-
etry immunotyping (BD FACSCanto; Becton, Dickinson and
Company) analysis indicated no abnormalities. Owing to the
patient's increased splenic radioactive uptake, the expansion of
the deep lymph nodes was dominant, whereas no enlargement
of the peripheral lymph nodes was observed. The porta hepatis
lymph nodes exhibited the largest size expansion, compared
with the various other lymph nodes. Therefore, laparoscopic
biopsy of the porta hepatis lymph node was performed to
exclude the possibility of lymphoma. The specimens were
fixed with 10% neutral formalin solution, conventional
dehydration, paraffin embedding and sectioning with 4-ym
thickness. Hematoxylin-eosin (HE) (The 2-um biopsy tissue
sections cut from formalin-fixed paraffin-embedded blocks
were heated (30 min at 80°C), deparaffinized, rehydrated and
washed with water for 5 min. Then hematoxylin was used to
stain the nucleus (hematoxylin for 5 min, 1% hydrochloric
alcohol for 1-3 sec at room temperature) and eosin was
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Figure 1. Results of CT imaging. CT imaging demonstrated that multiple
abdominal lymph nodes of the patient were enlarged, with the largest lymph
node of 3-cm in diameter in the hilum of the liver (indicated by arrows).
CT, computed tomography.

used to stain the cytoplasm (0.5% eosin for 1-3 min at room
temperature). Sections were dehydrated using 95% ethanol for
2-3 sec, 100% ethanol for 3-5 sec, xylene for three times, 2 min
each and mounted using neutral gum) staining was observed
under light microscope. The pathological results indicated
severe granulomatous inflammation (Fig. 4A-C) with focal
calcium salt deposition (Fig. 4D), which was consistent with
the diagnosis of sarcoidosis.

After a systematic diagnosis, the patient was eventually
discharged from the hospital after 32 days. During discharge,
he was instructed to eat a low-calcium diet and continued
hemodialysis (three times a week) with low-calcium dialysates.
In addition, prednisone treatment was added after considering
the diagnosis of sarcoidosis, thus, 30 mg/d oral prednisone was
prescribed for 2 months, then reduced to 20 mg/d and followed
by a reduction in the dose of ~5 mg/d after every 2 weeks. The
dose was eventually maintained at 10 mg/d.

After 3 months of oral prednisone treatment, serum calcium
and serum creatinine levels were recorded at 2.71 mmol/l and
185 pumol/l, respectively. Subsequently, the patient stopped
dialysis. Notably, normal blood calcium levels were observed
in association with markedly improving renal function. The
patient refused further CT for financial reasons. However,
ultrasound investigation of lymph nodes indicated no enlarged
Ilymph nodes, whereas renal ultrasound indicated bilateral
kidney stones. After 8 months of oral prednisone maintenance
(10 mg/d), the patient discontinued prednisone intake without
consulting a doctor. After 2 months of discontinuation, the
serum calcium and creatinine levels were demonstrated to
have increased to >2.75 mmol/l and >300 gmol/l, respectively
(Fig. 5). Therefore, the patient was admitted to Union Hospital,
Tongji Medical College, Huazhong University of Science and
Technology (Wuhan, China), where the sarcoidosis diagnosis
was maintained. The patient was prescribed glucocorticoid

treatment following a multidisciplinary consultation. After
glucocorticoid therapy for 20 months (after discharge from
Renmin Hospital of Wuhan University, the patient was
reduced to take two prednisone pills for another 8 months.
However, the patient discontinued prednisone intake without
consulting a doctor, and experienced recurrence after 2 months
since discontinuation of medicine. Right after recurrence, he
was admitted to Tongji Hospital of Huazhong University of
Science and Technology, and taken prednisone 15 mg/day for
3 months from August to October in 2018. The patient took
prednisone 10 mg/day ever since he was discharged from the
hospital, and the serum calcium and serum creatinine levels
were markedly decreased compared with when the patient was
first admitted (Fig. 5). No recurrence has been reported during
the last follow-up in January 2024.

Discussion

Currently, the diagnosis of sarcoidosis is made based on clinical
and typical imaging of the chest. The typical change is marked
by bilateral symmetrical hilar lymph node enlargement in the
shape of potatoes with clear boundaries and uniform density.
Most of the pulmonary lesions were bilateral diffuse mesh,
mesh nodules, small nodules or lamellar shadows. In the later
stage, pulmonary interstitial fibrosis or honeycomb lung may
develop. Histological confirmation of non-caseating granu-
loma in =1 organs and the exclusion of other diseases, such
as lymphoma, lung cancer and lung infections, that can cause
similar imaging and histological manifestations (3).

The level of serum chitotriosidase (CHIT1) has been previ-
ously studied as a potential biomarker of sarcoidosis. CHIT1
levels were found to be elevated in patients with sarcoidosis
compared with those in healthy patients (10). The levels of
CHIT1 are also correlated with the severity of the disease and
with the response to corticosteroid treatment (11). However,
since this enzyme test kit is not available in China, this test
could not be performed for the present patient, which is a
limitation of the present case report. To the best of our knowl-
edge, there are no epidemiological data for this rare disease in
Chinese populations. A previous report has indicated a gradual
increase in the number of cases of sarcoidosis, accounting for
an annual incidence of 10-40 per 100,000 individuals in the
United States and ~20 per 100,000 individuals in Japan (12).

In a previous study, a couple of patients were admitted
to the Department of Nephrology, Renmin Hospital of
Wuhan University, due to prominent manifestations of renal
damage. The nodular disease possesses a variety of typical
manifestations, and severe sarcoidosis can lead to pulmonary
hypertension, which can lead to heart and lung transplants (13).
Complications in the skin can lead to erythema nodosum,
whereas ocular symptoms can manifest as acute uveitis (3).
The conventional treatment regimen for nodular disease is
comprised of glucocorticoids (3). The dosages of glucocorti-
coids administered varies depending on the different sites of
the nodular disease (14). For example, 20-40 mg/day predni-
sone is typically given for pulmonary nodules, whereas higher
doses are administered for combined cardiac or neurological
lesions (14). The critical treatment time (the best time to treat
pulmonary nodules, which is usually early in the disease) is
often followed up every 3-6 months for =3 years (15). However,
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Figure 2. Results of abdominal echography and CT. (A) Abdominal echography showing renal parenchyma, renal sinus calcinosis (yellow arrow) and renal
calculi (blue arrow). (B) CT imaging showing renal medullary calcium deposits (yellow arrow), nephrolithiasis (blue arrow) and multiple cysts (red arrow) in

the bilateral kidneys of the patient.

'l

Figure 3. ®F-FDG-PET/CT examination results. "®*F-FDG-PET/CT examination showing enlargement of (A) hilar, (B) liver and spleen, (C) abdominal cavity,
(D) retroperitoneal cavity, (E) left supraclavicular fossa and (F) mediastinal lymph nodes of the patient. Blue arrows indicate each feature. *F-FDG-PET/CT,

BF-fluorodeoxyglucose positron emission tomography/computed tomography.

it should be noted that the side effects of this therapy such as
infection, elevated blood sugar and osteoporosis are similar
to adequate corticosteroid therapy (16). For hypercalcemia
and calcium deposition in the kidneys, hydroxychloroquine,
ketoconazole and methotrexate can also be used to reduce
serum calcium levels (17,18). In addition, hydration can be
used to prevent hypovolemia and calcium precipitation, whilst
thiazide diuretics can be used to reduce calciuria and dietary
salt restriction/potassium citrate can be used to reduce urine
acidification and magnesium levels (19). In the present case,
the patient's condition was improved with glucocorticoid

therapy, requiring no other therapy. Therefore, the patient
didn't use non-steroidal immunosuppressive drugs. Overall,
sarcoidosis can affect the kidneys in three ways: i) Hyperuria
prior to hypercalcemia, disrupting the renal regulatory
mechanism and causing the progression of renal insufficiency;
ii) tubulointerstitial nephritis with or without granuloma; and
iii) nephrocalcinosis and/or kidney stones caused by hyper-
calcemia. These forms can occur either independently or in
random combinations (19).

In general, patients with sarcoidosis frequently develop
uncontrolled hypercalcemia and renal failure. The most
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Figure 4. Pathology of lymph nodes at different magnifications. (A) Non-necrotic epithelioid granulomas in the lymph nodes, with well-formed and tightly
arranged granulomas. The blue arrow represents lymph node capsule, the yellow arrow represents lymphocyte, the red arrow represents granulomatous
area and the black arrow represents multinuclear giant cells. Magnification, x40. (B) Stellate vesicles are visible in the cytoplasm of multinucleated giant
cells. Magnification, x100. (C) Non-necrotic epithelial granuloma with multinucleated giant cells and scattered lymphocytic infiltrates in lymph nodes.
Magnification, x,200. (D) Calcium oxalate crystals are observed in the cytoplasm of multinucleated giant cells. Magnification, x400.
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Figure 5. Clinical course of the present case. The course of prednisolone after discharge from Renmin Hospital of Wuhan University and the history of serum
creatinine and calcium of the patient.
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common cause of renal injury originating from sarcoidosis
is calcium overload (3). Macrophages in the alveoli, lymph
nodes and granulomas following sarcoidosis overexpress
la-hydroxylase, the activity of which is not regulated by
negative feedback from hypercalcemia (19). Therefore, the
uncontrolled production of 1,25-dihydroxyvitamin D then
leads to excessive absorption of dietary calcium and inhibition
of PTH (20,21). In the early stages of an upsurge in the serum
calcium levels, the body is able to eliminate the increased
levels of serum calcium by increasing the excretion of calcium
by the kidneys, resulting in hyperuria. Notably, hypercalcemia
occurs in cases where the absorption of calcium exceeds the
renal excretion threshold (22). This pathological condition can
cause acute tubular necrosis, decrease the calcium concentra-
tion-dependent functioning of the renal tubules and cause renal
injury due to vasoconstriction of the incoming renal arterioles.
This in turn reduces renal blood flow and the glomerular filtra-
tion rate, causing acute renal injury (23). In addition, excessive
calcium deposition in the renal parenchyma leads to acute
tubular necrosis, leading to interstitial nephritis, kidney stones
and nephrocalcinosis (24).

In the present case report, the secondary hypercalcemia in
this patient may have been associated with progressive renal
dysfunction. Furthermore, it was observed that the patient
had deep lymph node enlargement, which made the diagnosis
of sarcoidosis more challenging. In a previous case report of
sarcoidosis, superficial lymph node enlargement was demon-
strated to be involved, but without any signs of deep lymph
node expansion (3). Therefore, a deep lymph node biopsy was
performed, confirming non-caseous granulomatous inflam-
mation. To the best of our knowledge, the present was the
first reported case of sarcoidosis involving deep, rather than
superficial, lymph nodes.

BE-FDG-PET/CT is currently considered to be a key tool
for detecting malignancies and infectious and inflammatory
diseases (25). The increased uptake of *F-FDG by inflam-
matory cells, such as neutrophils, activated macrophages and
lymphocytes, results in its accumulation and subsequent detec-
tion through imaging (26). A previous study has indicated that
BE-FDG-PET/CT is of great significance for the diagnosis and
evaluation of the therapeutic effects of renal sarcoidosis (27).
To exclude the misdiagnosis of various solid tumors, in the
present case report SF-FDG-PET/CT examination was
performed with the patient's consent. These investigations
revealed an increased radioactive uptake in the liver, spleen
and deep lymph nodes, indicating that sarcoidosis was involved
in these organs. However, the renal uptake of ®F-FDG was
not revealed to be increased, demonstrating that granuloma-
tous nodules in the kidney may have been infiltrated without
imaging changes. By contrast, the granulomatous nodules may
not have been involved in the renal tissues. Since this patient
did not provide consent for renal biopsy, it was not possible to
confirm the infiltration of granulomatous nodules according to
the pathological results.

Glucocorticoids are frequently recommended to be
the first-line treatment for sarcoidosis due to the multiple
effects arising from reducing the activity of la-hydroxylase
in macrophages, the absorption of calcium in the intestinal
tract and the formation of granuloma (28,29). Glucocorticoids
exert their effects by regulating the overload of calcium in

the kidney to control the injury caused by granuloma to the
infiltrating organs (3), resulting in the partial restoration of
the patient's kidney function. As granulomatous inflamma-
tion was observed in the deep lymph nodes of the patient that
resulted in renal damage [estimated glomerular filtration rate
(eGFR), <15 ml/min/1.73 m?], it was assumed that the patient
may have been suffering from granulomatous interstitial
nephritis (GIN). GIN is a common sarcoidosis-related kidney
disease and sarcoidosis can develop into GIN at any stage
of the disease (29). The presence of primary GIN can assist
in identifying the limited renal involvement of undetected
sarcoidosis (30), because the likelihood of identifying GIN in
a biopsy increases as kidney function deteriorates (29). In a
previous case study, Loffler e al (31) previously demonstrated
that all subgroups of patients with stage 5 chronic kidney
disease (CKD) (eGFR<15 ml'min'/1.73 m?) are also diagnosed
with GIN, whereas patients with stages 1 and 2 CKD (eGFR
>60 ml/min/1.73 m?) more frequently display non-granuloma-
tous tubulointerstitial nephritis instead of GIN. In the future,
an increased cohort of patients is needed for further investigate
the association between GIN and sarcoidosis.

After discontinuation of treatment with glucocorticoids,
~33% of patients undergo sarcoidosis relapse and therefore
require an extended course of treatment that glucocorticoid
therapy (30). Similarly, in the present case report, the patient
experienced a recurrence of sarcoidosis after he decided
to taking glucocorticoids by himself. However, glucocor-
ticoid therapy has positive effect on recurrent sarcoidosis.
Immunosuppressive agents (such as mycophenolate and
azathioprine) and biological agents (such as infliximab) can be
prescribed for patients with frequent recurrence of sarcoidosis
or intolerance to corticosteroid therapy (32-36). However,
mycophenolate ester has been used to treat nephrosarcoid-
osis (34,35). Whilst previous studies on infliximab have been
focusing on pulmonary sarcoidosis, other studies have used
this treatment for extrapulmonary manifestations, such as
erythema nodosum (34,37).

The clinical manifestations of sarcoidosis are diverse,
including sarcoidosis of the ureters, retroperitoneum and
hydronephrosis (38). This pathological condition can also be
observed in combination with polyclonal hypergammaglobu-
linemia, leading to the formation of malignant tumors (such as
multiple myeloma), severe renin-dependent hypertension and
increased systemic vasculitis (39-42). In certain cases, these
manifestations may occur alone, increasing the difficulty of
diagnosing sarcoidosis. Notably, sarcoidosis may involve
various organs throughout the body, where the manifestation
of sarcoidosis varies among organs (14). Therefore, histo-
pathological biopsies should be systematically performed in
cases involving organs not often associated with sarcoidosis. It
should also be noted that the possibility of sarcoidosis should
be considered for patients with unexplained hypercalcemia
and renal dysfunction.

Although cases of renal failure due to nodular disease
have been reported previously (43,44), these cases all concern
non-Chinese patients and it is not yet known whether their diag-
nostic and therapeutic experience is applicable to the Chinese
population. This has important implications for guiding the
diagnosis and treatment of recalcitrant hypercalcemia and
renal failure caused by sarcoidosis in China.
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In summary, the present case report described a case of
renal failure with hypercalcemia associated with sarcoidosis,
confirmed by deep lymph node biopsy. To the best of our
knowledge, this is the first reported case to document renal
failure with hypercalcemia associated with sarcoidosis. On the
basis of the systematic investigations, it is suggested that clini-
cians should be more aware of the possibility of sarcoidosis
in clinical practice, as the present case demonstrated atypical
clinical manifestations. In the present case, the patient with
sarcoidosis-associated renal failure was prescribed an active
glucocorticoid therapy, leading to the normalization of blood
calcium and improved renal function. Therefore, it is advised
that clinicians should perform sarcoidosis treatment in clinical
practice to overcome unexpected results relating to organ
damage associated with sarcoidosis.
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