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Zebra Bodies in the Kidney: Is it a Pathognomonic Finding of Fabry Disease?

Abstract

Zebra bodies are intralysosomal lamellar inclusion bodies. It is accepted as a specific feature of Fabry disease. However,
it has been reported in many hereditary and acquired conditions. We are reporting Zebra bodies in the kidneys of cases
with Rheumatoid Arthritis and hydroxychloroquine-induced phospholipidosis. Case 1: A 55-year-old male presented with
hypertension and renal dysfunction. Serum ANA and anti-CCP antibodies were positive. A kidney biopsy revealed chronic
tubulointerstitial nephritis with Zebra Bodies in the podocytes. Genetic analysis was negative for Fabry disease. Case 2:
A 34-year-old female with Systemic Lupus Erythematosus on Hydroxychloroquine for a year presented with subnephrotic
proteinuria. Serum ANA and anti-dsDNA antibodies were positive. Electron microscopy showed lamellated osmiophilic
inclusion bodies in the tubular and visceral epithelial cells. Thus, Zebra bodies are not pathognomonic for Fabry disease
and Rheumatoid Arthritis should also be considered in the differential diagnosis, particularly if family or drug history is

negative.
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Introduction

Zebra bodies are widely accepted as a specific Fabry dis-
ease (FD) feature.! However, zebra bodies are also reported
in many hereditary diseases and drug-induced phospholipi-
dosis.>® Here we describe zebra bodies in the kidneys of
cases with rheumatoid arthritis and systemic lupus erythe-
matosus.

Case Reports

Case 1

A 55-year-old male presented with hypertension and
renal dysfunction for 3 months. He gave a history of pain
in the small joints of both hands and wrists, associated
with prolonged morning stiffness for 6 months. Joint pain
was additive in nature. He did not give a history of fever,
weight loss, pain in other joints, hematuria, or oliguria. He
has never been evaluated and treated for joint pain. His
blood pressure was 160/100 mmHg. Clinical examinations
were unremarkable except for pallor, swelling, and
tenderness of the proximal and distal interphalangeal
joint. Laboratory values are mentioned in Table 1. Urine
had bland sediments, and 24-h urine protein was 900
mg. Serum antinuclear antibody (ANA-30 U/mL) and
anti-CCP antibodies (304.6 U/mL) were positive. Kidney
biopsy revealed non-proliferative glomeruli, focal chronic
tubulointerstitial nephritis, and interstitial fibrosis and
tubular atrophy of 30%—35% of the sampled cortex. Direct
immunofluorescence was negative. Electron microscopy
showed enlarged visceral epithelial cells containing
many osmophilic lamellated/whorl-like structures in
the cytoplasm (zebra bodies) and focal foot process
effacement. [Figure 1a-c] Genetic analysis (next-generation
sequencing) was negative for FD. He is being treated with
antihypertensive (telmisartan + hydrochlorothiazide),
sodium bicarbonate, and anti-rheumatoid treatment
(3 weeks tapering dose prednisolone along with
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sulfasalazine). Presently, arthritis is in remission and renal
function is stable.

Case 2

A 34-year-old female housewife with systemic lupus
erythematosus on hydroxychloroquine for 1 year presented
with subnephrotic proteinuria. Clinical examination was
unremarkable. Laboratory values are mentioned in Table
1. Urine had bland sediments, and 24-h urine Protein
was 1500 mg. Serum antinuclear antibody (ANA- 60 U/
mL) and anti-dsDNA antibodies (340 1U/mL) were positive.
Serum complement levels were normal. Kidney biopsy
revealed non-proliferative glomeruli without evidence of
tuft necrosis, capillary wall thickening, tuft sclerosis, and
subendothelial immune complex deposit. IFTA involved
8%—10% sampled cortex. Direct immunofluorescence was
negative. EM showed several tubuloreticular inclusions
in endothelial cells; a osmophilic lamellated/whorl-like
structures in the cytoplasm of endothelial, visceral, and
tubular epithelial cells; and focal foot process effacement.
[Figure 1d-f] She has been advised prednisolone (0.5 mg/
kg), ramipril 5 mg daily, and hydroxychloroquine.

Discussion

We describe two cases with rheumatological conditions
whose kidney biopsies showed showed lamellar inclusion
bodies indicative of lipid deposit. The first one was
probably due to rheumatoid arthritis, and the second
was presumably  hydroxychloroquine-induced  renal
phospholipidosis. Lamellar inclusion (zebra bodies) in
the kidney is widely believed as a pathognomonic for
FD. However, mimics of zebra bodies have been seen
in many hereditary diseases such as FD, Nail-Patella-
like renal disease (NPLRD), and Niemann-Pick disease,
as well as in acquired conditions such as drug-induced
kidney phospholipidosis and silicon nephropathy.>*> FD is
characterized by a deficiency of the alpha-galactosidase-A
enzyme.® The lack of systemic manifestation of FD
and negative genetic analysis in our first case led to the
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Table 1: Baseline characteristics and kidney histology of the cases

Parameters (Normal value) Case 1 Case 2
Total leucocyte count (mm?3) 6700 56,000
Red blood cell count (mm3) 283,000 313,000
Platelet count (103/mm?3) 177 184
Hemoglobin (g/dL) 10.70 11.80
ESR (mm/h) 55 22
Serum creatinine (mg/dL) 2.11 1.89
Blood urea nitrogen (mg/dL) 52 28
Serum sodium (mMol/L) 129 137
Serum potassium (mMol/L) 5.4 3.8
Serum uric acid (mg/dL) 6.4 6.8
Serum Ca?"(mg/dL) 8.8 9.2
Serum phosphate (mg/dL) 4.3 3.5
Serum total bilirubin (mg/dL) 1.3 0.9
ALP (U/L) 126 67
SGPT (1U/L) 25 33
SGOT (1U/L) 81 28
Total serum protein (g/dL) 6.8 7.2
Serum albumin (g/dL) 4.0 3.4
RBS (mg/dL) 118 123
HIV/HbSAg/HCV Nonreactive Nonreactive
ANA Positive Positive
Anti-dsDNA antibodies Negative Positive
Anti-CCP antibodies Positive Negative
ANA, PR3 and MPO ANCA Negative Negative
Complement C3 (mg/dL) 108 96
Complement C4 (mg/dL) 18.1 22

USG KUB
Kidney histology

Bilateral normal-sized kidney Bilateral normal-sized kidney

Chronic tubulointerstitial nephritis with the ~ Lamellated osmiophilic inclusion bodies in the
presence of zebra bodies in podocytes with tubular epithelial and visceral epithelial cell
focal podocyte effacement. cytoplasm with focal podocyte effacement.
ESR- Erythrocyte Sedimentation Rate, ALP- Alkaline phosphatase, SGPT- Serum Glutamic Pyruvic Transaminase, SGOT- Serum glutamic-
oxaloacetic transaminase, RBS- Random Blood Sugar, HIV- Human immunodeficiency virus, HbSAg-Hepatitis B surface antigen, HCV-Hepatitis C
virus, ANA-Antinuclear Antibody, MPO ANCA- Myeloperoxidase Antineutrophil cytoplasmic antibody, PR3 ANCA- Proteinase 3 Antineutrophil

cytoplasmic antibody, USG KUB- Ultrasound of the Kidneys, Ureters, and Bladder, Anti-CCP: Anti-cyclic citrullinated peptide

unlikelihood of FD. Due to the unavailability of tests in
the institute laboratory, we did not estimate the serum or
leucocyte alpha-galactosidase A level. Thus, the diagnosis
of FD in the first case was excluded.

The typical histological finding in NPLRD is the curvilinear
deposition of type-lll collagen fibrils. Other changes
include  minimal-change disease, focal segmental
glomerulosclerosis, foot process effacement, and normal
EM.2 The absence of dysplastic nails and patella and typical
basement membrane changes in the kidney of both cases
excluded the possibility of LMX1B-associated nephropathy.

Drug-induced phospholipidosis refers to the intracellular
lysosomal accumulation of phospholipids in the form of
lamellar bodies.* Because drug-induced phospholipidosis
and FD have similar light and electron microscopic
features, a diagnostic dilemma may arise, especially
when the drug history is unavailable. Thus, in our second

case, the history of the hydroxychloroquine treatment
together with the absence of clinical manifestations and
negative genetic analysis of FD established the diagnosis of
hydroxychloroquine-induced renal phospholipidosis.

It is difficult to distinguish the Ilamellar body
morphologically based on the renal cells involved
and ultrastructure characteristics.® The curvilinear

inclusion bodies are highly suggestive of drug-induced
phospholipidosis, but it does not seem to be uniform
findings.® Similarly, in agreement, we also did not find
curvilinear bodies in either patient. These ultrastructure
characteristics could be only a clue for differential
diagnosis but not confirmatory features. Thus, detailed
information on clinical manifestation, drug history, and
genetic workup is required to establish the diagnosis. We
speculate that the presence of zebra bodies in the first
case was a manifestation of autoimmune activity.
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Figure 1: Kidney biopsy of Case 1: (a) Shows non-proliferative glomeruli (red arrow),
focal chronic tubulointerstitial nephritis (yellow arrow), and interstitial fibrosis and
tubular atrophy of cortex (40x, PAS, light microscopy), (b) Show enlarged visceral
epithelial cells containing many osmophilic lamellated/whorl-like structures (zebra
bodies) in the cytoplasm (blue arrows) and focal foot process effacement on low
magnification (1500x electron microscopy), (c) Show osmophilic lamellated/whorl-like
structures (zebra bodies) in the cytoplasm of enlarged visceral epithelial cells (green
arrow) and focal foot process effacement on high magnification (4000x electron
microscopy), and Case 2: Electron microscopy shows (d) electron-dense deposits
(blue arrow), and osmophilic lamellated/whorl-like structures (zebra bodies) in the
cytoplasm of visceral epithelial cells (red arrow) (5000x), (e) tubuloreticular inclusions
(yellow arrow) in endothelial cells, and osmophilic lamellated/whorl-like structures
(zebra bodies) in the cytoplasm of visceral epithelial cells (red arrow) (5000x), (f) some
osmophilic lamellated/whorl-like structures (zebra bodies) in the cytoplasm of visceral
epithelial cells (red arrow) (8000x).

Conclusion

Zebra bodies are non-pathognomonic. Only histological
features would not help in the diagnosis. Detailed
information on clinical manifestation, drug history, and
genetic workup is required to establish the diagnosis.
Rheumatoid arthritis should also be considered in the
differential diagnosis, particularly if family or drug history
is negative.
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