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Abstract
Background

Bentonite cat litter is one of the most popular types of litter used in cat litter boxes worldwide. One of its
components is crystalline silica, which when inhaled is a risk factor for silicosis. While silicosis is
considered an occupational lung disease, it seems that individuals with no occupational exposure, such
as cat owners, may also be affected. In this case report we present an unusual case of chronic silicosis
with sarcoid-like reaction complicated by end-stage renal failure from exposure to bentonite cat litter.

Case presentation

A 44-year-old woman was admitted to the hospital with end-stage renal failure, productive cough and
decreased exercise tolerance. On evaluation, a transbronchial lung biopsy was performed. The X-ray
photoelectron spectroscopy revealed the presence of silicon in the lung tissue specimen, as well as in the
patient’s cat litter. A detailed patient’s history excluded occupational exposure to crystalline silica,
however she acknowledged that she had owned 9 cats at home. In a 44m2 apartment, she had had 9 cat
litter boxes, which all had been �lled with bentonite cat litter for 18 years.       

After an extensive workup, a diagnosis of chronic silicosis with sarcoid-like reaction complicated by end-
stage renal failure from exposure to bentonite cat litter was made. Renal deterioration appeared to result
from chronic hypercalcemia, which was a consequence of extra-renal overproduction of calcitriol in
activated alveolar macrophages, frequently seen in granulomatous diseases.

Conclusions

Our patient had an abnormally large and longtime exposure, but similar health complications may occur,
for example, in workers in the zoological industry. It seems reasonable to consider our case report as a
strong call for bentonite cat litter manufacturers to place on the packaging information on potential
health complications, along with a recommendation to use protective masks when cleaning the litter box. 

Background:
Bentonite cat litter (BCL) is one of the most popular types of litter used in cat litter boxes worldwide (1).
One of its components is crystalline silica, which when inhaled is a risk factor for silicosis. While silicosis
is considered an occupational lung disease, it seems that individuals with no occupational exposure,
such as cat owners, may also be affected. Interestingly, silica-containing cat litter has also been
associated with susceptibility to sarcoidosis (2).

We present an unusual case of chronic silicosis with sarcoid-like reaction (SLR) complicated by end-stage
renal failure from exposure to BCL. Our objective is to alert clinicians to the possibility of severe health
complications in individuals exposed to BCL and to emphasize the importance of detailed patient history-
taking.
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Case Presentation:
A 44-year-old woman was referred to the hospital for evaluation of progressive renal failure over the past
5 months (Table 1). The patient reported productive cough, fever (<38oC), decreased exercise tolerance,
and unintentional weight loss (10 kg in 3 weeks). On physical examination, the patient was conscious.
Cardiac, pulmonary, abdominal, neurologic, musculoskeletal, and cutaneous examinations were normal.
Blood tests showed hypercalcemia, a signi�cant decline in estimated glomerular �ltration rate (eGFR), an
increased creatinine level, a decreased parathormone level, and a relatively increased level of calcitriol
(Table 1).

Table 1. Serum levels.

  5 months
prior to
admission

2 months
prior to
admission

2 days
prior to
admission

Day of
admission
to
hospital

After 10
days of
steroid
therapy

4 months
after
discharge
from the
hospital

eGFR [ml per
minute per
1.73 m2]

RR > 60

58 36 9 8 22 51

Creatinine [mg
per deciliter]

RR: 0.4–1.2

1.05 1.55 4.96 6.15 2.6 1.28

Calcium
(serum) [mmol
per liter]

RR: 2.15-2.6

ND ND ND 3,81 2.23 2.35

Calcitriol [pg
per milliliter]

RR: 19.9–79.3

ND ND ND 67.3 ND ND

Abbreviation: ND - no data; RR – reference range, eGFR - estimated glomerular �ltration rate.

High-resolution computed tomography (HRCT) of the chest revealed densely patterned micronodular
lesions (1–3 mm), scattered throughout the parenchyma of the lungs, and mild mediastinal
lymphadenopathy (Figure 1a). In a transbronchial lung biopsy, macroscopically chronic bronchitis was
found. Bronchoalveolar lavage �uid was cell-rich, with an increased proportion of lymphocytes (37%).
Histopathological examination of the lung biopsy specimen showed multinucleated giant cells, some
with birefringent material and Schaumann bodies in the cytoplasm (Figure 1b). X-ray photoelectron
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spectroscopy (XPS) analysis revealed the presence of silicon (Si2p–102.2 eV) in the lung biopsy
specimen (Figure 1c). Silicon (Si2p -103.7 eV) was also detected in the patient’s cat litter (Figure 1d).

A detailed patient’s history excluded occupational or environmental exposure to crystalline silica, however
she acknowledged that she had owned 9 cats at home. In a 44m2 apartment, she had had 9 cat litter
boxes, which all had been �lled with BCL (Figure 2a) for 18 years. Ultimately, a diagnosis of chronic
silicosis with SLR complicated by end-stage renal failure from exposure to BCL was made.

The patient was started on prednisone (step-down 30-day therapy: 30 mg/day for 12 days, then 10
mg/day for 12 days, then 5 mg/day for 6 days) and was discharged home with a recommendation to
absolutely avoid BCL. At a follow-up visit 4 months later, she reported cough resolution, and a signi�cant
improvement in renal function was observed (Table 1). A follow-up HRCT revealed almost complete
regression of micronodular lesions in both lungs (Figure 2b).

Discussion And Conclusions:
We believe that our patient’s disease was the result of chronic inhalation of bentonite dust because we
excluded other possible causes and observed a signi�cant improvement after the causative agent had
been removed. Given the 18-year exposure to silica-containing litter, the clinical �ndings, and the
con�rmed presence of silicone in the lung tissue, we believe that the involvement of silicosis in the overall
diagnosis was �rmly established. Controversially, we acknowledge that the rapid improvement of the lung
lesions on steroid therapy typically should not indicate a diagnosis of silicosis, because pneumoconioses
generally lead to irreversible lung damage. (3, 4) In the literature, there is a case-report of silicosis that
responded to steroid therapy, but in the case of our patient, we decided to consider this as a feature of
sarcoidosis, especially in view of the concomitant calcitriol-mediated hypercalcemia. (5) Sarcoidosis is a
systemic disease of unclear etiology, whereas SLR is an immune-mediated response to certain antigens,
which relate to localized clinical features and do not ful�ll the sarcoidosis criteria.(4) Considering that
SLRs have been described in patients with pneumoconiosis and, in regard to the above mentioned
arguments, a diagnosis of chronic silicosis with SLR, complicated by end-stage renal failure was
ultimately made. (2, 6, 7)

From the clinician’s perspective, an important aspect of silica exposure is its possible complications,
some of which can be non-characteristic, and thus di�cult to treat unless the causative agent is correctly
identi�ed. In our patient, renal deterioration was a result of chronic hypercalcemia, which was a
consequence of extra-renal overproduction of calcitriol in activated alveolar macrophages, frequently
seen in granulomatous diseases. (8) According to our clinical experience and the literature, in cases of
silicosis or sarcoidosis hypercalcemia rarely results in end-stage renal failure before other more severe
symptoms occur. (9, 10) The signi�cant improvement of our patient’s health condition after limiting
exposure to the causative agent emphasizes the importance of a detailed patient history in the diagnostic
process and thus, in the choice of appropriate treatment.
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Our patient had an abnormally large and longtime exposure, but similar health complications may occur,
for example, in workers in the zoological industry. Given this case, it would seem reasonable to require
BCL manufacturers to place on the packaging information on potential health complications, along with
a recommendation to use protective masks.

List Of Abbreviations:
BCL – bentonite cat litter; SLR – sarcoid-like reaction; XPS - X-ray photoelectron spectroscopy; HRCT -
high-resolution computed tomography; ND - no data; RR – reference range, eGFR - estimated glomerular
�ltration rate.
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Figure 1

(a) High-resolution computed tomography (HRCT) scan with lung windowing obtained on hospitalization.
Axial image demonstrates innumerable, 1–3 mm diameter nodules randomly distributed throughout both
lungs, right paratracheal lymphadenopathy (up to 10 mm), an enlarged lymph node in the
aortopulmonary window (13-mm), and small subpleural nodules (up to 3 mm); (b) Transbronchial lung
biopsy microscopic slide of the lung (hematoxylin & eosine staining, ×80) showing a giant cell reaction
and a Schaumann body (indicated by the black asterisk); (c) X-ray photoelectron spectroscopy (XPS)
analysis of the lung specimen with peaks for silicon (102.2 eV); (d) XPS analysis of cat litter used by the
patient with peaks for silica (103.7 eV). The peaks for sodium, iron, calcium, magnesium, and aluminum
originate from the supporting material.
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Figure 2

(a) Bentonite cat litter used by the patient consistently for 18 years. Granule size: 0.5–2 mm; (b) HRCT
scan with lung windowing obtained after 4 months of no exposure to bentonite cat litter and completion
of steroid therapy. Axial image demonstrates substantial decrease in micronodular lesions. Right
paratracheal lymphadenopathy (up to 10 mm), an enlarged lymph node in the aortopulmonary window
(13-mm), and small subpleural nodules (up to 3 mm) are still noted.


