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Abstract 

Background Gaucher disease (GD) is a rare autosomal recessive inherited, lysosomal storage disoder that involves 
liver, spleen, lung, bone, bone marrow even central nervous. However, GD associated membranoproliferative glomer-
ulonephritis (MPGN) is seldom reported.

Case presentation Here we described a case of 35-year-old man suffering from GD with hepatosplenomegaly, 
ascites, bone destruction, myelofibrosis and MPGN. Renal biopsy revealed MPGN and Gaucher cells presented 
in the glomeruli capillaries. β-glucosidase activity was 1.95nmol/1 h/mg and gene detection demonstrated that one 
homozygous pathogenic variant Leu483Pro in GBA. He received the treatment of oral prednisone and mycopheno-
late mofetil and his ascites and renal outcomes had been significantly improved.

Conclusions Therapy of prednisone and mycophenolate mofetil may be an optional choice for patients with Gau-
cher disease who have no opportunity to use enzyme treatment.
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Background
Gaucher disease (GD) is a rare, autosomal recessive 
genetic disorder. The incidence of GD ranged from 0.70 
to 1.75 per 100,000, but it could reach 118 per 100,000 
in the Ashkenazi Jewish population [1, 2]. It is caused by 
deficiency of the lysosomal enzyme, glucocerebrosidase 

(β-glucosidase) and accumulation of glucosylceramide in 
macrophages (Gaucher cells). The lysosomal storage dis-
ease would involve liver, spleen, lung, bone, bone marrow 
even central nervous [3]. Enzyme replacement therapy 
(ERT) and substrate reduction therapy (SRT) have been 
universally accepted as the specific therapy for GD [3].

Renal involvement in GD patients is rarely reported in 
contrary to other storage diseases such as Fabry disease 
[4]. Here we described a case of 35-year-old man suffer-
ing from GD with hepatosplenomegaly, ascites, myelofi-
brosis and MPGN and he received an effective treatment 
of oral prednisone and mycophenolate mofetil.

This study was conducted in accordance with the 
Declaration of Helsinki and approved by the institu-
tional review board of The Third Affiliated Hospital of 
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Guangdong Medical University (2020(024)). Written 
informed consent was obtained from this patient.

Case presentation
A 35-year-old man with refractory abdominal bloating 
for more than 20 years, splenectomy at 21 years old for 
splenomegaly and weekly paracenteses for ascites during 
the past 5 years which had been diagnosed liver cirrho-
sis, was characterized by 1-month history of edema and 
heavy proteinuria, without fever, dyspnea or oliguria. On 
admission, the temperature was 36.5℃, blood pressure 
was 120/70mmHg, and there was an enlarged liver and 
positive shifting dullness. He had the height of 155  cm 
with thoracolumbar scoliosis deformity and moderate 
edema of bilateral lower limbs.

 Initial laboratory values listed in Table 1. Ascites rou-
tine revealed total protein of 7.2 g/L and WBC count of 
85*106/L. No remarkable findings were found in impor-
tant secondary causes, including diabetes mellitus, sys-
temic lupus erythematosus, autoimmune hepatitis, 
hepatitis B and C, human immunodeficiency virus, car-
cinoma, multiple myeloma, antineutrophil cytoplasmic 
antibody (ANCA)-associated vasculitis, anti-glomeru-
lar basement membrane (anti-GBM) antibody or anti-
PLA2R antibody assay. Thoracoabdominal computed 
tomography (CT) scan showed: diffusely enlarged liver, 
absent spleen, abundant ascites and bone destruction 
in multiple thoracolumbosacral vertebrae especially in 
sacrum and left ilium. Radiographs showed decreased 
bone density and symmetrical widening of lower seg-
ments of both femurs, which looked like the “beer bottle 
shape” changed (Fig. 1).

 The renal biopsy revealed membranoproliferative glo-
merulonephritis (MPGN) with infiltrating intracapil-
lary macrophages that exhibit a “crumpled tissue paper” 
appearance typical of Gaucher cells. Light microscopy 
also showed 65% tubulointerstitial scarring with multi-
focal lymphohistiocytic infiltrates. Immunofluorescence 
showed subendothelial and mesangial staining for IgG 
(+++), IgA (+), IgM (++), C3 (+++), Clq (+++), Kappa 
(±), and Lambda (+). IgG subtype panel showed staining 
for IgG1(+), IgG2(+), IgG3(+++), and IgG4(+). Elec-
tron microscope (EM) showed segmental thickening of 
the basement membrane (about 400-900  nm). Twisted 
microtubules with diameters of approximately 50-80 nm 
could be found inglomerular capillary (Fig.  2). A bone 
marrow biopsy revealed myelofibrosis. No gaucher cells 
were identified and JAK2-V617F was negative.

Further assessment of β-glucosidase activity was 
1.95nmol/1  h/mg (> 6.8nmol/1  h/mg for normal refer-
ence, Colorimetric method) and gene detection dem-
onstrated that one homozygous pathogenic variant 

c.1448T > C in 1q22, Exon11, p.(Leu483Pro) which was a 
missense mutation. .

 He received the treatment of oral prednisone (0.5 mg/
Kg/d) and mycophenolate mofetil (MMF, 0.5 g bid). The 
abdominal CT scan showed persistent enlarged liver but 
few ascites after 8 weeks therapy (Fig. 3). Upon 12-week 
follow-up, his Scr decreased to 82 µmol/L (eGFR 
106ml/min/1.83m2); serum Alb increased to 27  g/L; 
urine protein decreased to 0.8  g/24  h and the activity 
of β-glucosidase was 1.34nmol/1  h/mg. There was no 
adverse effects happened on the patient.

Discussion and conclusions
Gaucher disease (GD), first described by Philippe Gau-
cher in 1882, is an autosomal-recessive disorder due 
to a confirmed lysosomal enzyme (β-glucosidase) defi-
ciency caused by mutations in the GBA gene, located on 
chromosome 1 and it contains 11 exons [3]. More than 
400 mutations have been described in the GBA gene, 
but some of them are more common, such as L444P 
(c.1448T > C) named Leu483Pro in Human Genome Var-
iation Society (HGVS) - recommended nomenclature [5, 
6]. There are three clinical forms identified. Type 1 (non-
neuronopathic form) is the classic phenotype and can 
be diagnosed at any age, with the incidence of 85−95% 
[6, 7].  Types 2 and 3 (neuronopathic Gaucher Disease, 
NGD) are characterized by neurological impairment and 
both rare and severe with different progression; type 2 
is termed acute NGD with the incidence of 4−20% and 
types 3 is named subacute or chronic NGD with the inci-
dence of 5−30% [7, 8].

In our case, the 35-year-old man had suffered from 
GD, onset before 15 years old, with hepatosplenomegaly, 
splenectomy, ascites, bone destruction, myelofibrosis 
and MPGN. The activity of β-glucosidase was decreased, 
1.95nmol/1 h/mg and gene detection demonstrated vari-
ant Leu483Pro. The diagnosis of type 1 GD (GD1) was 
verified.

Splenomegaly is observed in more than 90% of GD 
patients and hepatomegaly is noted in 60-80% of GD 
patients [3]. Persistent liver enlargement, with or with-
out liver enzymes alteration, fibrosis, cirrhosis and portal 
hypertension, is the consequence of intra-hepatic accu-
mulation of Gaucher cells and secondary inflammatory 
response. Portal hypertension in GD is not just second-
ary to the presence of liver cirrhosis, since the overflow 
in the portal system secondary to splenomegaly or the 
massive infiltration of Gaucher cells in liver parenchyma 
especially in splenectomized patients [9, 10]. In this case, 
peritoneal tap for ascites and its routine test indicated 
that it was non-inflammatory, which was thought to be 
related to portal hypertension and hypoalbuminemia.
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Bone involvement is another common disorder in GD, 
with the prevalance of 76-94% of in GD1 patients, with 
the skeletal manifestations including bone mass destruc-
tion and bone marrow infiltration. Radiological findings 
include Erlenmeyer flask deformity, osteopenia, osteo-
sclerosis, osteonecrosis, and fractures, predominantly 
in the pelvis and lower limbs (more rarely in the upper 
limbs) [11, 12]. As the previous report, GD and primary 
myelofibrosis has shared similar clinical and laboratory 
features, such as hepatosplenomegaly and marrow fibro-
sis, often resulting in a misdiagnosis [13]. Some variables 
like onset age, clinical manifestation and negative JAK2-
V617F, a mandatory diagnostic tool in myeloproliferative 
neoplasm [14], played a role in the differential diagnosis.

Although other storage diseases, such as Fabry 
disease, frequently affect the kidneys, a systematic 

Fig. 1 A CT scan showed diffusely enlarged liver. B CT scan showed abundant ascites. C CT scan showed bone destruction in multiple 
thoracolumbosacral vertebrae especially in sacrum and left ilium. D Femoral radiographs showed decreased bone density and symmetrical 
widening of middle and lower segments of both femurs, which looked like the "beer bottle shape" changed. CT=Computed tomography

Table 1 Initial laboratory values on admission

Lab. tests Values

White blood cell (WBC) 17.7*109/L

Red blood cell (RBC) 4.0*1012/L

Hemoglobin 118 g/L

Thrombocyte (PLT) 271*109/L

Serum creatinine (SCr) 144µmol/L

eGFR (CKD-EPI formula) 54ml/min/1.83m2

Serum albumin (Alb) 12 g/L

Serum globulin (Glb) 42.9 g/L

Serum IgG 19.0 g/L

Serum complement C3 0.8 g/L

Serum complement C4 0.2 g/L

24-hour urine protein 5.8 g/1500ml

Microscopic hematuria +++
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evaluation has not found renal abnormalities in 
patients with GD [15]. Up to now, only a few cases on 
GD related glomerulopathies have been reported, such 
as focal and segmental glomerulosclerosis (FSGS) [16, 
17], mesangiocapillary glomerulonephritis because of 
aseptic necrosis of the femoral heads [18], preeclamp-
sia-induced glomerular endotheliosis [19], renal amy-
loidosis [20] and renal failure due to multiple myeloma 
[21]. According to the cases above, a common patho-
logical finding is the accumulation of Gaucher cells, 
which are macrophages and monocytes essentially, 
in glomeruli or interstitium. Kidney abnormality in 
GD is speculated to involve immune system disorder, 
which may be related to reduced inactivation of Igs 
due to liver disorder, or combined with hematological 
malignancy.

The case we presented here is diagnosed as GD related 
MPGN, which has never been reported before. Typi-
cal pathological characteristics in renal biopsy showed 
“crumpled tissue paper” appearance typical of Gaucher 
cells were thought to be the compelling evidence for the 
diagnosis of GD related MPGN. Moreover, the findings 
showed an immune complex mediated MPGN.

Fig. 2 A Glomerular mesangial cells and matrix showed severe diffuse hyperplasia; basement membrane was thickened; mesangial matrix 
was inserted and two-track sign was formed. Gaucher cells were seen in the glomerular capillary. (yellow arrow) (Periodic acid-methenamine 
silver original magnification×200) (B) Gaucher cells with “crumpled tissue paper” appearance in the glomerular capillary. (yellow arrow) 
(Periodic acid-schiff stain original magnification×400) (C) EM showed segmental thickening of the basement membrane (about 400-900nm), 
with segmental mesangial insertion. Electron-dense deposits consisting of both immunoglobulin and C3 were detected in the subendothelial 
and mesangial regions. Monocytes/macrophages were seen in the lumen of the capillary in the glomerulus. D Twisted microtubules with diameters 
of approximately 50-80nm could be seen in the lumen of glomerular capillary (red labels). EM=Electron microscope

Fig. 3 Abdominal CT showed persistent enlarged liver but few 
ascites after 8-week follow-up. CT=Computed tomography
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Treatment of MPGN or ICGN depends on the identi-
fication of the underlying cause [22]. ERT and SRT have 
been universally accepted as the specific therapy for GD 
[3]. As the previous literature, common therapeutic strat-
egies for renal involvement in GD included ERT, support-
ive treatment or renal replacement therapy for patients 
with renal failure, but no evidence of effectiveness on glu-
cocorticoid [16–21]. This patient refused ERT because of 
his poor economic situation.

According to the 2021 Kidney Disease: Improv-
ing Global Outcomes (KDIGO), for patients with idi-
opathic ICGN, abnormal kidney function (without 
crescentic formation), active urine sediment, with or 
without nephrotic-range proteinuria, glucocorticoids 
and immunosuppressive therapy, as oral MMF or cyclo-
phosphamide plus low-dose glucocorticoids, has been 
suggested [22]. Actually, in the present case, the patient 
had received the treatment of oral prednisone and MMF 
and his renal outcomes and ascites were significantly 
improved. Remission of proteinuria and improvement of 
hypoalbuminemia would do good to reduction of ascites. 
On the other hand, whether prednisone and MMF would 
play a role in lowering portal pressure which was thought 
to be another important cause of ascites? Recent stud-
ies have confirmed glucocorticoid as the recommended 
therapy in severe alcoholic hepatitis and mycophenolate 
mofetil as first-line treatment of autoimmune hepatitis 
for their inhibition effect on liver immune response [23, 
24]. Unfortunately, we had not completed portal pressure 
measurement before treatment and we would follow up 
the case for more evidence.

Here we presented a case of 35-year-old man suffer-
ing from GD1 with hepatosplenomegaly, ascites, bone 
destruction, myelofibrosis and MPGN. He received 
the treatment of oral glucocorticoid and MMF, which 
improved the liver and renal outcomes. The case pro-
vided us more therapeutic strategies for the GD1 patients 
lost to ERT therapy according to their characteristic clin-
ical manifestations. Therapy of prednisone and mycophe-
nolate mofetil may be an optional choice for patients with 
Gaucher disease who have no opportunity to use enzyme 
treatment.

Abbreviations
GD  Gaucher disease
MPGN  Membranoproliferative glomerulonephritis
ERT  Enzyme replacement therapy
SRT  Substrate reduction therapy
WBC  White blood cell
RBC  Red blood cell
SCr  Serum creatinine
Alb  Serum albumin
Glb  Serum globulin
ANCA  Antineutrophil cytoplasmic antibody
anti-GBM  Anti-glomerular basement membrane

CT  Thoracoabdominal computed tomography
Igs  Immunoglobulin
MMF  Mycophenolate mofetil
HGVS  Human Genome Variation Society
NGD  Neuronopathic Gaucher Disease
ICGN  Immune complex-mediated glomerulonephritis
KDIGO  Kidney Disease Improving Global Outcomes

Acknowledgements
Department of Electron Microscopy, Guangzhou Kingmed Medical Test Center 
Co.Ltd.
Lin Wang, Zhanwu Lv, Dan Chen.

Authors’ contributions
We declare that all the listed authors have participated actively in the study 
and all meet the requirements of the authorship. ZJ designed the study and 
played the role of study control; ML wrote the protocol; SZ, SL, JC, DL, CL and 
XW did the follow-up work and recorded the data; ML and SZ wrote the first 
draft of the manuscript and mainly revised the manuscript. All authors have 
read and approved the final version of the manuscript.

Funding
The authors declare receipt of the financial support from Start-up Fund for 
Research on the Introduction of Talents, the Sixth Affiliated Hospital, Sun Yat-
sen University (Z0513003) in the aspect of initiation of the study and organiza-
tion of a team for conducting the intervention.

Availability of data and materials
All data generated or analysed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
This study was conducted in accordance with the Declaration of Helsinki and 
approved by the institutional review board of The Third Affiliated Hospital of 
Guangdong Medical University (2020(024)). Written informed consent was 
obtained from this patient.

Consent to publication
Written informed consent was obtained from each patient for the publication 
of this study.

Competing interests
The authors declare that they have no competing interests.

Received: 9 April 2022   Accepted: 11 April 2023

References
 1. Nalysnyk L, Rotella P, Simeone JC, Hamed A, Weinreb N. Gaucher disease 

epidemiology and natural history: a comprehensive review of the litera-
ture. Hematology. 2017;22(2):65–73. https:// doi. org/ 10. 1080/ 10245 332. 
2016. 12403 91.

 2. Mistry PK, Cappellini MD, Lukina E, et al. A reappraisal of Gaucher 
disease-diagnosis and disease management algorithms. Am J Hematol. 
2011;86(1):110–5. https:// doi. org/ 10. 1002/ ajh. 21888.

 3. Stirnemann J, Belmatoug N, Camou F, Serratrice C, Froissart R, Caillaud C, 
Levade T, Astudillo L, Serratrice J, Brassier A, Rose C, de Billette T, Berger 
MG. A Review of Gaucher Disease Pathophysiology, Clinical Presentation 
and Treatments. Int J Mol Sci. 2017;18(2):441. https:// doi. org/ 10. 3390/ 
ijms1 80204 41.

 4. Al-Bderat J, Abbadi N, Shammari A, Al-Bderat A. Gaucher disease in 
a patient with focal segmental glomerulosclerosis.Saudi J Kidney Dis 
Transpl. 2016 Nov-Dec;27(6):1287–1289. https:// doi. org/ 10. 4103/ 1319- 
2442. 194696.

https://doi.org/10.1080/10245332.2016.1240391
https://doi.org/10.1080/10245332.2016.1240391
https://doi.org/10.1002/ajh.21888
https://doi.org/10.3390/ijms18020441
https://doi.org/10.3390/ijms18020441
https://doi.org/10.4103/1319-2442.194696
https://doi.org/10.4103/1319-2442.194696


Page 6 of 6Liang et al. BMC Nephrology          (2023) 24:287 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 5. Pastores GM, Hughes DA. Gaucher Disease. Synonyms: Glucocerebrosi-
dase Deficiency, Glucosylceramidase Deficiency. GeneReviews®. Seattle: 
University of Washington, Seattle; 1993. Initial Posting: July 27, 2000; Last 
Revision: March 9, 2023.

 6. Feng Y, Huang Y, Tang C, Hu H, Zhao X, Sheng H, Zhang W, Tan M, Xie 
T, Zheng J, Liu Z, Su X, Shao Y, Li X, Cheng J, Mao X, Liu L. Clinical and 
molecular characteristics of patients with Gaucher disease in Southern 
China. Blood Cells Mol Dis. 2018;68:30–4. https:// doi. org/ 10. 1016/j. bcmd. 
2016. 10. 026.

 7. Jérôme Stirnemann M, Vigan D, Hamroun D, Heraoui L, Rossi-Semerano 
MG, Berger C, Rose T, Vanier V, Valayanopoulos O, Fain B, Fantin. Thierry 
Billette de Villemeur, France Mentré, Nadia Belmatoug. The French 
Gaucher’s disease registry: clinical characteristics, complications and 
treatment of 562 patients. Orphanet J Rare Dis. 2012 Oct 9;7:77. https:// 
doi. org/ 10. 1186/ 1750- 1172-7- 77.

 8. Tajima A, Yokoi T, Ariga M, Ito T, Kaneshiro E, Eto Y, Ida H. Clinical and 
genetic study of japanese patients with type 3 gaucher disease. Mol 
Genet Metab. 2009;97(4):272–7. https:// doi. org/ 10. 1016/j. ymgme. 2009. 
05. 001.

 9. Adar T, Ilan Y, Elstein D, Zimran A. Liver involvement in Gaucher disease 
- Review and clinical approach.Blood Cells Mol Dis. 2018 Feb;68:66–
73. https:// doi. org/ 10. 1016/j. bcmd. 2016. 10. 001.

 10. Carubbi F, Cappellini MD, Fargion S, Fracanzani AL, Nascimbeni F. Liver 
involvement in Gaucher disease: a practical review for the hepatologist 
and the gastroenterologist. Dig Liver Dis. 2020;52(4):368–73. https:// doi. 
org/ 10. 1016/j. dld. 2020. 01. 004.

 11. Hughes D, Mikosch P, Belmatoug N, Carubbi F, Cox T, Goker-Alpan 
O, Kindmark A, Mistry P, Poll L, Weinreb N, Deegan P. Gaucher Dis-
ease in bone: from pathophysiology to practice. J Bone Miner Res. 
2019;34(6):996–1013. https:// doi. org/ 10. 1002/ jbmr. 3734.

 12. Wenstrup RJ, Roca-Espiau M, Weinreb NJ, Bembi B. Skeletal aspects of 
Gaucher disease: a review. Br J Radiol.2002;75 Suppl 1:A2-12.  https:// doi. 
org/ 10. 1259/ bjr. 75. suppl_1. 750002.

 13. Mariani S, Palumbo G, Cardarelli L, Santopietro M, Foà R, Giona F. Gaucher 
Disease and Myelofibrosis: a combined disease or a misdiagnosis? Acta 
Haematol. 2018;139(4):240–2. https:// doi. org/ 10. 1159/ 00048 9251.

 14. Arber DA, Orazi A, Hasserjian R, Thiele J, Borowitz MJ, Le Beau MM, 
Bloomfield CD, Cazzola M, Vardiman JW. The 2016 revision to the World 
Health Organizationclassification of myeloid neoplasms and acute leu-
kemia. Blood. 2016 May 19;127(20):2391 – 405. https:// doi. org/ 10. 1182/ 
blood- 2016- 03- 643544.

 15. Becker-Cohen R, Elstein D, Abrahamov A, Algur N, Rudensky B, 
Hadas-Halpern I, Zimran A, Frishberg Y. A comprehensive assessment 
of renal function in patients with Gaucher disease. Am J Kidney Dis. 
2005;46(5):837–44. https:// doi. org/ 10. 1053/j. ajkd. 2005. 07. 042.

 16. Al-Bderat J, Abbadi N, Shammari A, Al-Bderat A. Gaucher disease in 
a patient with focal segmental glomerulosclerosis.Saudi J Kidney Dis 
Transpl. 2016 Nov-Dec;27(6):1287–1289.  https:// doi. org/ 10. 4103/ 1319- 
2442. 194696.

 17. Siegal A, Gutman A, Shapiro MS, Griffel B. Renal involvement in Gaucher’s 
disease. Postgrad Med J. 1981;57:398–401.

 18. Halevi R, Davidovitz M, Mann S, Ben-Bassat M, Stark H, Eisenstein B. Gau-
cher’s disease and mesangiocapillary glomerulonephritis in childhood–a 
coincidence? Pediatr Nephrol. 1993;7(4):438–40. https:// doi. org/ 10. 1007/ 
BF008 57561.

 19. Santoro D, Rosenbloom BE, Cohen AH. Gaucher disease with nephrotic 
syndrome: response to enzyme replacement therapy. Am J Kidney Dis. 
2002 Jul;40(1):E4. https:// doi. org/ 10. 1053/ ajkd. 2002. 33935.

 20. Kaloterakis A, Filiotou A, Koskinas J, Raptis I, Zouboulis C, Michelakakis 
H, Hadziyannis S. Systemic AL amyloidosis in Gaucher disease. A case 
report and review of the literature. J Intern Med. 1999 Dec;246(6):587–90. 
https:// doi. org/ 10. 1046/j. 1365- 2796. 1999. 00607.x.

 21. Chadha J, Sahai T, Schwimmer J, Shani D. A 30-Year-Old Carrier of 
Gaucher Disease with Multiple Myeloma.Case Rep Oncol Med. 2019 
Feb13;2019:6469196. https:// doi. org/ 10. 1155/ 2019/ 64691 96.

 22. Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular 
Diseases Work Group. KDIGO 2021 Clinical Practice Guideline for the 
management of glomerular Diseases. Kidney Int. 2021 Oct;100(4S):1–
S276. https:// doi. org/ 10. 1016/j. kint. 2021. 05. 021.

 23. Mitchell MC, Kerr T, Herlong HF. Current Management and Future 
Treatment of Alcoholic Hepatitis. Gastroenterol Hepatol (N Y). 
2020;16(4):178–89.

 24. Zachou K, Gatselis NK, Arvaniti P, Gabeta S, Rigopoulou EI, Koukoulis GK, 
Dalekos GN. A real-world study focused on the long-term efficacy of 
mycophenolate mofetil as first-line treatment of autoimmune hepatitis. 
Aliment Pharmacol Ther. 2016;43(10):1035–47. https:// doi. org/ 10. 1111/ 
apt. 13584.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.bcmd.2016.10.026
https://doi.org/10.1016/j.bcmd.2016.10.026
https://doi.org/10.1186/1750-1172-7-77
https://doi.org/10.1186/1750-1172-7-77
https://doi.org/10.1016/j.ymgme.2009.05.001
https://doi.org/10.1016/j.ymgme.2009.05.001
https://doi.org/10.1016/j.bcmd.2016.10.001
https://doi.org/10.1016/j.dld.2020.01.004
https://doi.org/10.1016/j.dld.2020.01.004
https://doi.org/10.1002/jbmr.3734
https://doi.org/10.1259/bjr.75.suppl_1.750002
https://doi.org/10.1259/bjr.75.suppl_1.750002
https://doi.org/10.1159/000489251
https://doi.org/10.1182/blood-2016-03-643544
https://doi.org/10.1182/blood-2016-03-643544
https://doi.org/10.1053/j.ajkd.2005.07.042
https://doi.org/10.4103/1319-2442.194696
https://doi.org/10.4103/1319-2442.194696
https://doi.org/10.1007/BF00857561
https://doi.org/10.1007/BF00857561
https://doi.org/10.1053/ajkd.2002.33935
https://doi.org/10.1046/j.1365-2796.1999.00607.x
https://doi.org/10.1155/2019/6469196
https://doi.org/10.1016/j.kint.2021.05.021
https://doi.org/10.1111/apt.13584
https://doi.org/10.1111/apt.13584

	Gaucher disease in a patient with membranoproliferative glomerulonephritis: case report
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


