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Abstract

BACKGROUND

Fabry disease is a kind of lysosomal storage disease resulting from deficient
activity of the lysosomal hydrolase alpha-galactosidase A (GLA). A mutation in
the GLA gene leads to a loss of activity of alpha-galactosidase A. Some drugs,
such as hydroxychloroquine, can cause pathological changes similar to those
usually seen in Fabry disease.

CASE SUMMARY

We report the case of a 41-year-old female patient who was diagnosed with
undifferentiated connective tissue disease in 2008. Hydroxychloroquine
treatment started 2 years ago, and proteinuria and hematuria increased. Renal
biopsy demonstrated renal phospholipidosis. Zebra bodies and myelin figures
were found by renal electron microscopy and were initially thought to be
indicators of Fabry disease. A genetic analysis of the patient and her family
members did not reveal mutations in the GLA gene, supporting a diagnosis of
hydroxychloroquine-induced renal phospholipidosis.

CONCLUSION
This report reveals one of the adverse effects of hydroxychloroquine. We should
pay more attention to hydroxychloroquine-induced renal phospholipidosis.

Key words: Fabry disease; Undifferentiated connective tissue disease;
Hydroxychloroquine; Renal phospholipidosis; Case report
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Core tip: Hydroxychloroquine-induced renal phospholipidosis is characterised by zebra
bodies and myelin figures, mimicking nephropathy of Fabry disease. It reminds that
clinical application of hydroxychloroquine should be careful. Moreover, drug-induced
renal phospholipidosis should be considered as a differential diagnosis, especially when
zebra bodies and myelin figures are found in the kidney.
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renal phospholipidosis resembling Fabry disease in undifferentiated connective tissue disease:
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INTRODUCTION

Fabry disease is a genetically X chromosome linked disease that can affect many
human organs, including the kidneys, heart, and skin!-*. Furthermore, Fabry disease
is a kind of lysosomal storage diseasell. In Fabry disease, deficient activity of the
lysosomal hydrolase alpha-galactosidase A (GLA) is caused by a mutation in the GLA
gene, resulting in the intracellular accumulation of enzyme substrates inside of
lysosomes!'-“l.

The symptoms of Fabry disease affect multiple systems and organs!'*l. Early
symptoms arise in the nervous system and are characterized by paresthesia and pain.
Symptoms in the skin and eyes appear afterwards and include fever, angiokeratomas,
and cornea verticillate. Kidney and heart dysfunction are the main symptoms in
adults. Heart dysfunction includes cardiac hypertrophy, valvular abnormalities, and
arrhythmias. Renal dysfunction usually includes hematuria, proteinuria, and
nephrotic syndrome. In addition, such conditions in the kidney ultimately progress to
end-stage kidney disease accompanied by various severe complications. Severe
complications are ultimately the primary cause of death. A light microscopic
examination of the kidney demonstrates that glomerular visceral epithelial cells are
diffusely enlarged with vacuolar degeneration. Electron microscopy examination
shows that all kinds of renal cells contain many dense lamellated structures, including
glomerular visceral epithelial cells, endothelial cells, and mesangial cells. Such
structures are widely called zebra bodies or myelin figures and are the typical
characteristics of Fabry diseasel"l.

Zebra bodies or myelin figures were previously seen as the prime characteristics of
Fabry disease. However, previous reports showed that some drugs, including
amiodarone, chloroquine, and hydroxychloroquine, may lead to similar histological
changesl’"'%l. Here, we report the case of a 41-year-old female patient who was
diagnosed with undifferentiated connective tissue disease in 2008. This patient had
been on hydroxychloroquine therapy for two years until now. Renal biopsy revealed
zebra bodies and myelin figures mimicking Fabry disease. However, the clinical
symptoms of Fabry disease, a family history of Fabry disease, and a genetic
evaluation of the GLA gene were negative.

CASE PRESENTATION

Chief complaints and history of present illness

A 41-year-old female patient was diagnosed with undifferentiated connective tissue
disease in 2008. Since then, this patient received low doses of prednisone (Table 1).
Because of facial erythema and a decrease in blood complement in 2016,
hydroxychloroquine was added to 400 mg/d, and the dosage of prednisone was
increased to 10 mg/d (Table 1). This patient had a loss of weight of approximately 3
kg by March 2018, as well as proteinuria and weakness. The patient was admitted to
our hospital in April 2018.

Personal and family history
The patient had a history of hypertension. There was no relevant family history.
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Table 1 The timeline of treatment

Time Symptoms Diagnoses Treatments
2008 Canker sores Undifferentiated connective tissue Low doses of prednisone: 5 mg
disease

White blood cell count: 1.8 x 10°/L
ANA: 1:320(+)
Blood complements: Normal

Serum creatinine: 66 pmol/L

2016 Facial erythema Undifferentiated connective tissue Hydroxychloroquine; Prednisone
Decreased blood complements disease

April 2018 Weight loss Undifferentiated connective tissue Withdrawal of hydroxychloroquine;
Weakness disease; Hydroxychloroquine - Prednisone

induced renal phospholipidosis
White blood count: 2.7-4.7 x 10°/L

Urine erythrocytes: 28/uL
Serum creatinine: 58 pmol/L

24-h urinary protein, quantitative:
1120 mg

ANA: 1:80(+)

Complement C3: 0.58 g/L
Complement C4: 0.09 g/L

Renal biopsy: Renal phospholipidosis
Mutation of GLA gene: Negative

ANA: Antinuclear antibody.

Physical examination
There were a few of ulcers in the mouth.

Laboratory examinations

The results of laboratory examinations are as follows: White blood cell count, 4.7 x
10°/L; 24-h urine protein, 1120 mg and urine red blood cells, 28/ uL; routine fecal tests
and occult blood test, normal; blood albumin (ALB), 33.40 g/L; serum creatinine, 58
umol/L; positive antinuclear antibody (ANA), 1/80+; anti-histone antibody, +/-; anti-
nucleosome antibody, +/-; negative anti-dsDNA antibody, ANA and anti-GBM
antibody; complement C3, 0.58 g/L; complement C4, 0.09 g/L (Table 1); erythrocyte
sedimentation rate and C-reactive protein, normal.

Imaging examinations
Color Doppler ultrasound of the kidneys indicated a right renal nodule.

Pathological examination of the kidney
Renal biopsy was performed to evaluate nephropathy. A light microscopic
examination (Figure 1) of paraffin-embedded sections stained with hematoxylin and
eosin, periodic acid-Schiff, and Masson’s trichrome showed that glomerular visceral
epithelial cells were diffusely enlarged with vacuolar degeneration, but segmental
sclerosis and crescents were not observed in glomeruli. The mesangial matrix and
cellularity were normal. Renal tubular epithelial cells presented granular
degeneration without obvious atrophy. An infiltration of several inflammatory cells
could be seen in the renal mesenchyme, but fibrosis was hardly found. Arterioles
appeared to be thickened and narrow.

Immunofluorescence analysis revealed mild staining for IgM. Immunostaining for
IgA; IgG; ALB; complement factors C3, C4, and Clg; and fibrinogen was negative.

Electron microscopic analysis with toluidine blue staining showed (Figure 2) that
glomerular visceral epithelial cells were swollen. Many vacuoles with dense
lamellated structures were present in the cytoplasm of podocytes. A number of
secondary lysosomes and foot process fusion could be seen in the cytoplasm of
podocytes. Arterioles, mesangial matrix and cellularity were normal. Renal tubular
epithelial cells manifested vacuolar degeneration. Some inflammatory cells had
infiltrated the renal mesenchyme.

In conclusion, the renal biopsy demonstrated glomerular visceral epithelial cells
containing zebra bodies and myelin figures.
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Figure 1 Light microscopic images. Diffuse enlargement and vacuolar degeneration of glomerular visceral epithelial cells are seen. A: Hematoxylin-eosin staining;
B: Periodic acid-Schiff staining; C: Periodic acid-silver methenamine staining; and D: Masson staining.

Genetic testing
A genetic evaluation of the patient and her family members was performed, and
mutations of the GLA gene were not detected.

FINAL DIAGNOSIS
Hydroxychloroquine-induced renal phospholipidosis.

TREATMENT
Withdrawal of hydroxychloroquine.

OUTCOME AND FOLLOW-UP

The patient had returned to her native place, and we keep in touch with her. The
patient went to the local hospital for examination in April 2019, and urine tests
showed that hematuria and proteinuria decreased. Although the patient had already
decided not to repeat renal biopsy, we will continue to monitor the conditions of this
patient.

DISCUSSION

Fabry disease is a rare X-linked genetic disease that can affect many human organs,
including the kidney, heart, and skin"-*. Fabry disease is a kind of lysosomal storage
diseasel”. A mutation in the GLA gene in Fabry disease leads to deficient activity of
GLA, resulting in the accumulation of multiple hydrolase substrates inside of
lysosomes, such as globotriaosylceramide and glycosphingolipids. Fabry disease
affects multiple systems and organs, including the nervous system, skin, eyes,
kidneys, and heart. The clinical manifestations of multiple systems and organs caused
by Fabry disease are various and include paresthesia, fever, angiokeratomas, cornea
verticillate, cardiovascular events, hematuria, proteinuria, and nephrotic syndrome.
Zebra bodies or myelin figures detected by electron microscopy are typical
characteristics of Fabry disease!’.
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Figure 2 Electron microscopic images. Vacuoles with dense lamellated structures are seen in glomerular visceral epithelial cells. Such structures are called zebra
and myeloid bodies. Podocyte foot processes appear to be effaced (image B is an enlargement of the part of image A within the white box). Image magnifications are
specified at the bottom of each micrograph.

Zebra bodies and myelin figures are prime pathological changes of microscopic
tests in Fabry disease, and some studies have shown that similar pathological changes
can be caused by some drugs, such as amiodarone, chloroquine, and
hydroxychloroquine!’”'!. Because of the amphiphilic nature of such drugs, similar
pathological changes can be easily seen in various organs, such as the liver, lung, and
kidney'"l. Some lysosomal enzymes, including GLA, can be suppressed by such
drugs and lose their biological activity, resulting in a deposition of enzyme substrates
inside of lysosomes!'?. Such enzyme substrates also include globotriaosylceramide
and glycosphingolipid!l. The deposition of enzyme substrates caused by such drugs
in the kidney is usually known as renal phospholipidosis, which is characterized by
zebra bodies or myelin figures’.. Thus, renal phospholipidosis mimicking Fabry
disease may be closely related to the toxicity of some drugs.

Phospholipidosis caused by drugs usually exhibits intracellular deposition of
phospholipids and lamellar bodies, which are often regarded as the primary
microscopic markers of lipid storage diseases. Lysosomes are a type of cellular
organelle, and they contain all kinds of hydrolytic enzymes, including lipases,
phospholipases, and proteases. The deposition of lipids in drug-induced
phospholipidosis can be easily found in lysosomes. Hydroxychloroquine is capable of
passing through the lysosomal membrane due to its particular chemical structure.
Hydroxyhloroquine is able to maintain its structural integrity when it passes through
the lysosomal membrane. With the continuous accumulation of hydroxychloroquine
inside of lysosomes, some hydrolytic enzymes, including GLA, are suppressed and
lose their biological activity. After that, the catabolic processes of numerous enzymatic
substrates are blocked, which leads to the deposition of phospholipids and lamellar
bodies!\. Deposition of the substrates in the kidney leads to renal dysfunction, such
as glomerulosclerosis, thickening of glomerular basement membrane, and increase of
mesangial matrix. All of these renal pathological changes ultimately cause proteinuria
and hematuria. Such characteristics are similar to those of Fabry disease. Therefore,
renal phospholipidosis has a close relationship with hydroxychloroquine as well as
similar chemical structures!\.

Previous studies have reported that some patients who were diagnosed with
systemic lupus erythematosus or Sjogren’s syndrome were treated with
hydroxychloroquine. After long-term treatment with hydroxychloroquine, renal
phospholipidosis was detected by renal microscopic examination. Zebra bodies and
myelin figures were found by electron microscopy and were similar to those found in
nephropathy of Fabry disease. However, drug-induced renal phospholipidosis was
ultimately confirmed based on the manifestations; the activity level of GLA; and the
evaluation of the GLA gene, family history, and medication history®**“. A consensus
regarding how to make a precise diagnosis of drug-induced renal phospholipidosis
has not been established until now. Thus, when some findings resembling Fabry
disease are detected during microscopic examination, drug-induced renal
phospholipidosis should always be considered as a differential diagnosis, particularly
in cases with no family history or relevant symptoms. Accordingly, in this case, a two-
year treatment with hydroxychloroquine, an absence of symptoms of Fabry disease, a
negative family history of Fabry disease, and an absence of mutations in the GLA gene
largely pointed to a diagnosis of hydroxychloroquine-induced renal phospholipidosis.

Early diagnosis is widely acknowledged as an effective treatment for renal
phospholipidosis caused by drugs!””l. In this case, hydroxychloroquine was
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withdrawn when the diagnosis of hydroxychloroquine-induced renal
phospholipidosis was confirmed. Although the patient had returned to her native
place, we keep in touch with her. The patient went to the local hospital for
examination in April 2019, and urine tests showed that hematuria and proteinuria
decreased. Even though the patient had already decided not to repeat renal biopsy,
we will continue to monitor the conditions of this patient.

CONCLUSION

We have reported a case of hydroxychloroquine-induced renal phospholipidosis.
Deposition of phospholipids caused by hydroxychloroquine in the kidney is
characterized by zebra bodies and myelin figures similar to nephropathy of Fabry
disease. Such pathological changes in the kidney gradually result in
glomerulosclerosis, thickening of glomerular basement membrane, and increase of
mesangial matrix. Finally, proteinuria or hematuria also appears as the first
symptoms. Overall, our presentation provides further evidence of the side effects of
hydroxychloroquine. It demonstrates that we should pay more attention to
application of hydroxychloroquine. Furthermore, drug-induced renal
phospholipidosis should be considered as a differential diagnosis, especially when
zebra bodies and myelin figures are found in the kidney.
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