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Glomerulopatia por lipoproteínas: relato de caso de uma doença 
rara em criança brasileira

Lipoprotein glomerulopathy: a case report of a rare disease 
in a brazilian child

A Glomerulopatia por Lipoproteínas 
(GLP) é uma glomerulopatia autossômica 
recessiva rara associada à deposição de 
trombos de lipoproteína nos lúmens capila-
res devido a mutações do gene de ApoE. 
Perfil anormal das lipoproteínas do plasma 
e aumento acentuado no soro de apolipo-
proteína E (apoE) são dados clínicos carac-
terísticos. Os pacientes acometidos podem 
apresentar síndrome nefrótica, hematúria e 
insuficiência renal progressiva. Aqui, os au-
tores apresentam o primeiro caso descrito 
de GLP em um paciente brasileiro do sexo 
masculino, 11 anos, que se apresentou com 
uma síndrome nefrótica corticoide resis-
tente. A função renal era normal. A biópsia 
renal mostrou glomérulos marcadamente 
aumentados, com capilares dilatados e 
lúmens ocupados por trombos de lipopro-
teínas fracamente eosinofílicos. Interstício, 
túbulos, artérias e veias mostraram aspecto 
histológico normal. O estudo genotípico 
para o gene apoE mostrou a presença dos 
alelos E3 e E4. O diagnóstico de GLP foi 
então realizado. A paciente recebeu trata-
mento hipolipemiante. Depois de 2 anos 
de seguimento, a função renal está diminu-
indo gradualmente, com a persistência de 
marcada proteinúria, apesar de uma di-
minuição acentuada dos níveis séricos de 
colesterol e triglicerídios.

Resumo
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Lipoprotein glomerulopathy (LPG) is 
a rare autosomal recessive glomeru-
lopathy associated with the deposition 
of lipoprotein thrombi in the capillary 
lumina due to apoE gene mutations. 
Abnormal plasma lipoprotein profile 
and marked increase in serum apolipro-
tein E (apoE) are characteristic clinical 
data. The compromised patients can 
present nephrotic syndrome, hema-
turia, and progressive renal failure. 
Herein, the authors present the first de-
scribed case of LPG in a Brazilian male 
patient, 11 years, who presented with 
a steroid-resistant nephrotic syndrome. 
Renal function was normal. Kidney bi-
opsy showed markedly enlarged glom-
erulus, with dilated capillary loops and 
weak eosinophilic lipoprotein thrombi 
in the capillary lumina. Interstitium, 
tubules, arteries, and veins showed nor-
mal histologic aspect. Genotypic study 
for the apoE gene showed the presence 
of the alleles E3 and E4. The diagno-
sis of LPG was then performed. The 
patient received lipid-lowering treat-
ment. After 2 years of follow-up, renal 
function is gradually decreasing, with 
persisting heavy proteinuria, despite a 
marked decrease in serum cholesterol 
and triglycerides levels.
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Introduction

Lipoprotein glomerulopathy (LPG) is a rare 
hereditary renal disease that is related to 
mutations in apoE gene. Abnormal plasma 
lipoprotein profile and marked increase in se-
rum apoliprotein E (ApoE) are characteristic 
laboratory findings. Clinical manifestations 

include proteinuria, nephrotic syndrome, 
hematuria, and progressive renal failure. The 
most important histopathologic finding is the 
presence of eosinophilic lipoprotein thrombi 
within dilated glomerular capillary lumina.1-3 
Herein, the authors report the first case of 
LPG in a brazilian child, presenting with 
nephrotic syndrome.DOI: 10.5935/0101-2800.20140015
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Case report

Male Brazilian child, 11 years, was admitted to 
hospital service presenting marked edema of the lower 
limbs and face. Prior history did not reveal significant 
disorders, familial history of kidney disease, or parental 
consanguinity. The other organs and systems showed no 
changes on physical examination. Laboratory workup 
showed the features of a nephrotic syndrome, with 
normal urine sediment and oval fat bodies (detailed data 
on Table 1). Workup for underlying infectious disease 
was negative. The patient underwent steroid therapy 
(prednisone 2 mg/kg) for 6 weeks, with no response. 
At this time, a kidney biopsy revealed markedly 
enlarged glomerulus, with dilated capillary loops, and 
the presence of weak eosinophilic lipoprotein thrombi 
in the capillary lumina (Figure 1), which exhibited 
weakly positive reaction on periodic acid-Schiff (PAS) 
and Masson’s Trichrome stains (Figure 2). Interstitium, 
tubules, and vascular vessels showed normal histologic 
aspect. Genotypic study (performed by polymerase 
chain reaction) for the apolipoprotein E (ApoE) gene 
showed the presence of the alleles E3 and E4. The 
diagnosis of LPG was then performed. The patient 
was submitted to clinical therapy with enalapril, 
simvastatin and losartan. After 6 months of treatment, 
serum cholesterol and triglyceride levels decreased 
significantly and a moderate reduction of proteinuria 
was identified. Albumin levels remained below normal, 
and serum creatinine levels remained stable (details 
on Table 1). Around twelve months of diagnosis, 
the patient received cyclosporin (6 mg/Kg) for thirty 
days, without clinical improvement, and then this 
therapy was interrupted. After 2 years of the diagnosis, 
serum cholesterol and triglyceride levels remain at 
near normal values, but proteinuria remains massive 
(13.3 g/24 hours in the last analysis), and renal function 
is declining (serum creatinine 2,4 mg/dl, estimated 
GFR 50 ml/min/1.73 m2). The patient remains free of 
edema, despite hypoalbuminemia. Urinary sediment 
analysis at this point revealed a nephrotic and nephritic 
profile presenting mild hematuria (5-6 erythrocytes per 
high power field) including dismorphic erythrocytes, 
oval fat bodies and 5-6 casts (hialin, hialin-granular, 
granular and fatty) per low power field.

Discussion

ApoE is an essential class of apolipoproteins related 
to the lipoprotein metabolism. ApoE mutations result 

Table 1	L aboratory data

At presentation After 6 months*

Total 
Cholesterol

534 mg/dl 186 mg/dl

Triglycerides 637 mg/dl 197 mg/dl

VLDL 53 mg/dl ------

Albumin 2.6 g/dl 3.0 g/dl

Creatinine 0.7 mg/dl 0.7 mg/dl

Lactate 
dehydrogenase

174 u/l -----

Proteinuria 10.7 g/24 hours 5.45 g/24 hours
* After therapy with enalapril, simvastatin and losartan.

Figure 1. Lipoprotein glomerulopathy: enlarged glomerulus showing 
eosinophilic lipoprotein thrombi in the capillary lumina, hematoxylin-eosin, 
200x.

Figure 2. Lipoprotein glomerulopathy: lipoprotein thrombi were 
weakly positive on Masson’s Trichrome stain, 200x.

in type III hyperlipoproteinemia in which increased 
serum cholesterol and triglyceride levels are the con-
sequence of a decreased clearance of chylomicron, 
VLDL, and LDL. ApoE gene is located on chromosome 
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19q13.2, and has three common alleles E2, E3, and 
E4 that encode three isoforms: E2, E3, and E4. These 
isoforms differ in one amino acid substitution. Several 
mutations in the ApoE gene have been described in 
patients with LPG, including ApoE Sendai, ApoE 
Kyoto, ApoE Tokyo, ApoE1, ApoE Chicago, ApoE 
Okayama, and ApoE Tsukuba. While the E3 isoform 
protein is present in most of the population and is 
considered a “neutral” phenotype, E2 and E4 may be 
dysfunctional and can be associated with atheroscle-
rosis. E4 isoform also appears to be associated with 
an increased risk of Alzheimer’s disease and impaired 
cognitive function.2,4-9 Our institution does not have 
qualified tests to establish serum levels of apoE, but 
the characteristic histopathologic findings allowed us 
to establish the diagnosis of LPG.

LPG is an uncommon autosomal recessive 
glomerulopathy that predominantly affects Chinese, 
Japanese, and Taiwanese. Rare cases have been described 
in Caucasians/Europeans. There are no previous reports 
of LPG in Brazilian people in the international literature. 
The disease may present in childhood, and males are 
more commonly affected (2:1). Abnormal apoE proteins 
favor basement membrane and mesangial alterations 
that lead to increased glomerular permeability and 
nephrotic syndrome with higher levels of LDL, VLDL 
and apolipoproteins B, C-II, and C-III. Increase in LDL 
and VLDL is associated with decreased catabolism 
secondary to decreased binding of lipoprotein lipase to 
endothelial cells, and to a decrease in the VLDL receptor. 
In LPG, hyperlipidemia is also related to decreased 
clearance of chylomicron, VLDL, and LDL.1-3,9

Classic histologic features include the presence 
of weak eosinophilic lipoprotein thrombi in glome-
rular capillary loops, which are markedly dilated. 
The lipoprotein thrombi stains weakly on periodic 
acid-Schiff (PAS), Masson’s Trichrome and Oil Red 
O stains, the latter in unfixed tissue sections. Mild 
glomerulomegalia, focal reduplication of capillary 
basement membrane with mesangial interposition, 
mesangiolysis, mesangial proliferation, and focal seg-
mental sclerosis may occur in some cases. No foam 
cells are identified in glomeruli or interstitium.1,2,4,5 
Conventional immunofluorescence shows no deposits 
of immunoglobulins or complement. IgA deposition 
can be identified in rare cases. Glomerular thrombi 
can show positive immunoexpression for apolipopro-
teins B and E antibody. Electron microscopy shows 
dilation of glomerular capillary loops, which contain 

thrombi with granules and vacuoles of various sizes 
forming concentric lamellated structures.1,2,4,5

Differential diagnosis include fat emboli (round 
globules of fat, with scant or absence of apoli-
poprotein component, and without laminated 
appearance by electron microscopy), and deficiency 
of lecithin-cholesterol acetyltransferase (that is cha-
racterized by “bullous” capillaries, an expanded, 
vacuolated mesangium, and foam cells in capillaries 
and mesangium). There is no effective treatment for 
LPG. About 50% of patients progress to chronic 
renal failure. Intensive lipid-lowering therapy (statins) 
has been associated to clinical remission, and in 
some cases disappearance or reduction of thrombi 
in glomerular capillary loops has been described. 
Recurrence of disease after renal transplantation has 
been documented in some cases.2,5,7,8,10

References

	 1.	Saito T, Sato H, Kudo K, Oikawa S, Shibata T, Hara Y, et al. 
Lipoprotein glomerulopathy: glomerular lipoprotein thrombi 
in a patient with hyperlipoproteinemia. Am J Kidney Dis 
1989;13:148-53.

	 2.	Jennette CJ, Olson JL, Schwartz MM, Silva FG. Heptinstall´s 
Pathology of the Kidney, 6th ed. Philadelphia: Lippincott 
Williams & Wilkins; 2007. p.1203-5.

	 3.	Cheung CY, Chan AO, Chan YH, Lee KC, Chan GP, Lau GT, 
et al. A rare cause of nephrotic syndrome: lipoprotein glomeru-
lopathy. Hung Kong Med J 2009;15:57-60.

	 4.	Kardaun JW, White L, Resnick HE, Petrovitch H, Marcovina 
SM, Saunders AM, et al. Genotypes and phenotypes for apoli-
poprotein E and Alzheimer disease in the Honolulu-Asia aging 
study. Clin Chem 2000;46:1548-54. PMID: 11017931

	 5.	Russi G, Furci L, Leonelli M, Magistroni R, Romano N, Rivasi 
P, et al. Lipoprotein glomerulopathy treated with LDL-aphe-
resis (Heparin-induced Extracorporeal Lipoprotein Precipi-
tation system): a case report. J Med Case Rep 2009;3:9311. 
DOI: http://dx.doi.org/10.1186/1752-1947-3-9311

	 6.	Georgiadou D, Stamatakis K, Efthimiadou EK, Kordas G, 
Gantz D, Chroni A, et al. Thermodynamic and structural des-
tabilization of apoE3 by hereditary mutations associated with 
the development of lipoprotein glomerulopathy. J Lipid Res 
2013;54:164-76. DOI: http://dx.doi.org/10.1194/jlr.M030965

	 7.	Tokura T, Itano S, Kobayashi S, Kuwabara A, Fujimoto S, 
Horike H, et al. A novel mutation ApoE2 Kurashiki (R158P) 
in a patient with lipoprotein glomerulopathy. J Atheroscler 
Thromb 2011;18:536-41. DOI: http://dx.doi.org/10.5551/
jat.8102

	 8.	Pasquariello A, Pasquariello G, Innocenti M, Minnei F, Funel 
N, Lorusso P, et al. Lipoprotein glomerulopathy: first report 
of 2 not consanguineous Italian men from the same town. J 
Nephrol 2011;24:381-5. PMID: 21534236

	 9.	Langheinrich AC, Kampschulte M, Scheiter F, Dierkes C, 
Stieger P, Bohle RM, et al. Atherosclerosis, inflammation and 
lipoprotein glomerulopathy in kidneys of apoE-/-/LDL-/- dou-
ble knockout mice. BMC Nephrol 2010;11:18. DOI: http://
dx.doi.org/10.1186/1471-2369-11-18

10.	Liao MT, Tsai IJ, Cheng HT, Lin WC, Chang YW, Lin YH, et 
al. A rare cause of childhood-onset nephrotic syndrome: lipo-
protein glomerulopathy. Clin Nephrol 2012;78:237-40. PMID: 
22874113 DOI: http://dx.doi.org/10.5414/CN106876


