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CASE REPORT

Development of minimal-change glomerular disease
and Hashimoto’s thyroiditis during the treatment of sarcoidosis

Fumiaki Ando - Tomokazu Okado -
Eisei Sohara - Tatemitsu Rai -
Shinichi Uchida - Sei Sasaki

Received: 15 November 2012/ Accepted: 25 February 2013 /Published online: 17 March 2013

© Japanese Society of Nephrology 2013

Abstract Minimal-change glomerular disease, sarcoidosis
and autoimmune thyroid disease rarely occur in the same
patient. We herein report a patient in which minimal-change
glomerular disease and Hashimoto’s thyroiditis developed
during the treatment of sarcoidosis with steroids. A 66-year-
old female was admitted to our hospital with symptoms of
nephrotic syndrome. Nine months before admission, she was
diagnosed as having ocular and pulmonary sarcoidosis, for
which prednisolone at an initial dose of 40 mg/day was
started. When the dose of prednisolone was tapered to
20 mg/day, she noticed swelling of the lower extremities.
Examination confirmed the simultaneous occurrence of
minimal-change glomerular disease and Hashimoto’s thy-
roiditis, which were diagnosed based on kidney histology,
ultrasonography of the thyroid gland and positive antithyro-
globulin antibodies. We used intravenous methylpredniso-
lone pulse therapy followed by 40 mg/day oral prednisolone.
The patient achieved complete remission of nephrotic syn-
drome and steroids were tapered without relapse.
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The occurrence of nephrotic syndrome in patients
with autoimmune thyroid disease or sarcoidosis has been
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reported. Pathologically, membranous glomerulonephritis
is more frequent, and minimal-change glomerular disease
(MCD) is relatively rare in both sarcoidosis and autoim-
mune thyroid disease [1, 2]. Only a few cases have been
reported in which MCD, sarcoidosis and autoimmune
thyroid disease occurred in the same patient. Such reports
suggest the presence of immunological links between these
three conditions.

We herein describe a case in which sarcoidosis
occurred first, followed by a diagnosis of both MCD and
Hashimoto’s thyroiditis after 3 months of treatment with
prednisolone.

Case report

A 66-year-old female was admitted to our hospital with
nephrotic syndrome. Nine months prior to admission, she
visited another hospital with symptoms of blurred vision,
and ocular sarcoidosis was diagnosed based on ophthal-
mologic examination. Chest X-ray and computed tomog-
raphy (CT) scan confirmed the presence of bilateral
lymphadenopathy (Fig. 1). Gallium-67 citrate scintigram
showed increased uptake in the pulmonary hilum and
mediastinum, but renal uptake was not present (Fig. 2).
Serum angiotensin-converting enzyme (ACE) levels were
not elevated. Six months later, prednisolone at an initial
dose of 40 mg/day was started by her previous doctor for the
treatment of ocular sarcoidosis. When the dose of prednis-
olone was tapered to 20 mg/day, she noticed swelling of
the lower extremities.

On admission, physical examination revealed pitting
oedema below the knees. Blood pressure was 181/94 mmHg.
Respiratory, cardiovascular, neurological and skin exami-
nation was normal. The thyroid gland was unremarkable.
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Fig. 1 Computed tomography (CT)
lymphadenopathy

scan confirming bilateral

Fig. 2 Gallium-67 citrate scintigram showing intense uptake in
bilateral hilar and mediastinum

Initial laboratory investigations revealed blood urea of
14 mg/dl, creatinine of 0.63 mg/dl and albumin of 2.9 g/dl.
Twenty-four-hour urinary protein excretion was 4.3 g, with
a selectivity index of 0.152. Serum-corrected calcium was
not elevated, and urinary B2-microglobulin (347 pg/l) was
not high. Nephrocalcinosis and nephrolithiasis were not
detected by ultrasonography. At that time, we confirmed
that sarcoid uveitis had improved and hilar lymphadenop-
athy had disappeared on chest CT scan.

Kidney biopsy was performed. Light microscopy revealed
36 glomeruli, none of which were globally sclerotic.
Glomerular abnormalities and tubulointerstitial nephritis
were not observed. Immunofluorescence microscopy showed
no deposits of immunoglobulins in the glomeruli. Electron
microscopy revealed diffuse foot process effacement,
vacuolisation of epithelial cells and microvillous transfor-
mation. No electron-dense deposits were identified. These
findings are consistent with MCD.

The patient did not use non-steroidal anti-inflammatory
drugs (NSAIDs) or other medications known to cause drug-
induced MCD. Because MCD developed during the
tapering period of prednisolone for the treatment of sar-
coidosis, we used intravenous methylprednisolone (mPSL)
pulse therapy (500 mg/day) for 3 days, followed by
40 mg/day oral prednisolone. Twenty-six days after the
initiation of mPSL pulse therapy, the patient achieved
complete remission of nephrotic syndrome. Other immu-
nosuppressive drugs were not necessary and steroids were
tapered without any signs of relapse to date.

On admission we also evaluated thyroid function. Lab-
oratory tests revealed low thyroid-stimulating hormone
(TSH) (0.36 pIU/ml; normal, 0.50-5.00 pIU/ml), low free
triiodothyronine (FT3) (1.26 pg/ml; normal, 2.30-4.30 pg/ml)
and normal free thyroxine (FT4) (1.17 mg/dl; normal,
0.90-1.70 mg/dl). Antithyroid peroxidase antibody (TPO-
Ab) was normal, but antithyroglobulin antibody (Tg-Ab)
was elevated (33 IU/ml; normal, <27 IU/ml). Ultrasound
showed mild enlarged thyroid gland with inhomogeneous
parenchyma and hypoechoic areas. Hashimoto’s thyroiditis
was diagnosed. Normalisation of Tg-Ab titres was obtained
after the initiation of mPSL pulse therapy.

Discussion

Extraglomerular diseases, which are reportedly associated
with MCD, are both numerous and diverse, and autoim-
mune thyroid disease and sarcoidosis are included in this
entity [3]. A few cases of MCD in patients with Hashimoto’s
thyroiditis have been reported. Kagiyama et al. [4] reported
a case in which MCD and Hashimoto’s thyroiditis occurred
in an insulin-dependent diabetes mellitus patient. Iwazu
et al. [5] reported a case of simultaneous occurrence of
MCD and Hashimoto’s thyroiditis in the absence of any
other immunologic conditions known to occur in associa-
tion with MCD. Similarly, there have been at least four
case reports of the concomitant occurrence of MCD and
Graves’ disease [6-9]. MCD has also been reported in
association with sarcoidosis. Parry and Falk [10] reported a
case of MCD and sarcoidosis in which MCD developed
14 years after sarcoidosis had been diagnosed. Anwar and
Gokal [11] reported a case of simultaneous occurrence of
sarcoidosis and IgA nephropathy in a patient who had
previously suffered from MCD. Rarely, MCD, sarcoidosis
and autoimmune thyroid disease occur in the same patients
concurrently or consecutively. Miindlein et al. [12] repor-
ted a case of simultaneous occurrence of Graves’ disease
and sarcoidosis in a patient with MCD. The patient
received a diagnosis of MCD in 1984, and Graves’ disease
and sarcoidosis were diagnosed in 1995. In 1996, the
patient had concurrent relapses of MCD and Graves’
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disease. Nishimoto et al. [13] reported a case of concom-
itant occurrence of MCD, sarcoidosis and Hashimoto’s
thyroiditis.

As summarised above, MCD, sarcoidosis and autoim-
mune thyroid disease did not occur in the same order, and
the disease developing first has differed from case to case.
In our case, the onset of Hashimoto’s thyroiditis was
unclear. The patient did not have any symptoms of
Hashimoto’s thyroiditis and never underwent a clinical
examination of thyroid function before admission. In pre-
vious reports, sarcoidosis patients, as opposed to MCD
patients, had a high incidence of positive TPO-Ab and
Tg-Ab [14-16]. Interestingly, many Hashimoto’s thyroid-
itis patients with sarcoidosis have relatively low titres of
TPO-Ab and Tg-Ab [17]. In our case, the patient was
diagnosed with Hashimoto’s thyroiditis, despite the low
titre of Tg-Ab. This suggests that the onset of Hashimoto’s
thyroiditis was associated with that of sarcoidosis.

The exact mechanism underlying the pathogenesis of
MCD in association with sarcoidosis and Hashimoto’s
thyroiditis is uncertain. It is known that the activation of T
cells with subsequent production of various cytokines plays
an important role. In our case, sarcoidosis occurred first. In
sarcoidosis, in addition to the known T-helper (Th) 1
inflammation, Th17 cell inflammation and the impaired
suppressive effects of regulatory T (Treg) cells contribute to
the pathogenesis [18]. Similarly to sarcoidosis, in Hashim-
oto’s thyroiditis, Thl is dominant and there is increased
differentiation of Th17 lymphocytes [19, 20]. On the other
hand, only MCD is associated with a Th2 response [21].
Differences in Th cell balance provided further evidence
that Hashimoto’s thyroiditis is more strongly associated
with sarcoidosis than MCD. Remarkably, glucocorticoid
modulation of cytokine expression caused a shift from Thl
to Th2 immunity [22]. It is possible that steroids for the
treatment of sarcoidosis improved Hashimoto’s thyroiditis
and induced the development of MCD. In our patient, mPSL
pulse therapy and increased prednisolone dose resulted in
complete remission of nephrotic syndrome. The increased
Th17/Treg ratio probably returned to normal after effective
steroid therapy [23].

Differences between the treatment for MCD and MCD
in association with sarcoidosis and autoimmune thyroid
disease are obscure. Since most of the MCD patients in
association with sarcoidosis or autoimmune thyroid disease
are responsive to usual steroids therapy, it is likely that
sarcoidosis and autoimmune thyroid disease do not have a
significant influence on the effects of steroids therapy for
MCD. Similar to our case, there was a case report of MCD
in a patient with sarcoidosis in which prednisolone did not
work well [10]. In such situations, it was effective to
increase the dose of steroids including mPSL pulse therapy
or to start other immunosuppressive drugs.
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To our knowledge, this is the first case report of MCD in
association with sarcoidosis and Hashimoto’s thyroiditis
that developed despite taking moderate doses of prednis-
olone. The investigation of Th patterns and cytokine bal-
ance may provide further insights into the pathogenesis of
MCD.
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