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Abstract 

Background Alport syndrome is a rare inherited disease resulting from a primary disorder of the glomerular base-
ment membrane. This disease results from mutations in genes encoding alpha chains of type IV collagen. In the 
differential diagnosis of this disease, IgA nephropathy is the most common primary glomerular disease with gross or 
microscopic hematuria.

Case presentation A 50-year-old woman was presented with microscopic hematuria and proteinuria of under one 
gram. Due to the diagnosis of IgA nephropathy in family members, she was treated and followed up for 4 years as a 
possible case of IgA nephropathy. Eye examination and audiometry were normal. She underwent renal biopsy with an 
exacerbation of proteinuria. There was no finding in favor of IgA nephropathy in the histological examination, but the 
findings of electron microscopy and family history favored Alport syndrome.

Conclusions This case demonstrates the importance of accurate history and electron microscopy in the complete 
histological evaluation and diagnosis of glomerular disease. Although in most cases the two can be differentiated 
based on clinical manifestations, laboratory findings, and histopathological examination, sometimes the association of 
these two diseases in the families involved or the lack of accurate history and complete histological examinations can 
complicate the diagnosis.
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Background
Alport syndrome, also known as hereditary nephritis, is 
a progressive inherited glomerular disease caused by a 
disorder of α3, α4, and α5 chains in type IV collagen [1]. 

This rare glomerulopathy is the cause of 3% of CKD in 
children and 0.2% of all ESRD in adults and is often asso-
ciated with hearing loss and visual impairment. Patho-
genic mutations in COL4A5 and mutations of COL4A3 
and COL4A4 are transmitted through X-linked and auto-
somal patterns, respectively [2]. Coexistence of Alport 
syndrome with IgA nephropathy and even ANCA vascu-
litis has been reported as some case reports [3, 4]. Due to 
the rarity of this disease, a high rate of misdiagnoses have 
been seen, especially in cases where there are no extrare-
nal manifestations. We report a 50-year-old female with 
Alport syndrome who was misdiagnosed with hematuria 
and proteinuria and followed up with a possible diagnosis 
of IgA nephropathy due to reports of IgA nephropathy in 
family members.
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Case presentation
The patient was a 50-year-old female hospitalized in 
our center due to edema, microscopic hematuria, and 
increased proteinuria. She had no problems until she 
was diagnosed with hematuria and proteinuria of less 
than one gram per day in a routine test 4 years ago and 
was treated with Losartan and Atorvastatin with a pos-
sible diagnosis of IgA nephropathy. Although she had no 
regular follow-up during this time, she did not report any 
particular complaints. Only a few months ago, she devel-
oped lower extremities edema, and tests showed that 
proteinuria had increased to more than one gram, so she 
was referred to our center for a biopsy and further exami-
nation. The patient did not report any particular com-
plaints at the clinic, except for the swelling of both lower 
limbs below the knee, which had developed and gradually 
increased in recent months.

Medications used included Atorvastatin, Losartan, 
and Pentoxifylline. The patient’s father had no prob-
lems in the family history, and her mother was deceased, 
but there was no other information about her mother’s 
medical records except the history of high blood pres-
sure. This patient had four sisters, and five brothers, 3 
of whom had kidney failure, and 2 of them underwent 
kidney transplantation under the age of 30. The two 
had undergone kidney biopsy, but the findings of one 
case were not conclusive, and for the second case, IgA 
nephropathy was reported based on histopathological 
findings and diagnostic IF. She (our patient) also had five 
children, and all were boys; two of whom underwent kid-
ney transplants under the age of 30. One of the two chil-
dren underwent a pre-transplant kidney biopsy, which 
reported IgA nephropathy. However, the latter was not a 
candidate for biopsy due to the small size of his kidneys 
at the time of diagnosis of renal failure. At the time of 
hospitalization, the patient had BP = 120/80 mmHg, and 
a temperature of 37° C. Physical examinations were nega-
tive in other respects except for edema, which was 2 + in 
the lower extremities. Laboratory tests included CBC, 
platelets, BUN, creatinine, electrolytes, liver tests, thy-
roid hormones, serum lipids, complement, ANA, ANCA, 
and viral markers were normal. Urine analysis showed 
blood 4 + , with many RBCs, and protein of 3 + . The 
24-h urine collection contained 1,542 mg of protein. On 
sonography, it was reported that the size of the kidneys 
was normal, with a slight increase in the echoes of both 
kidneys; in addition, a 11  mm cortical cyst was located 
in the left kidney. Eye examination and audiometry were 
unremarkable. A kidney biopsy was performed to assess 
renal involvement severity and rule out other possible 
diagnoses. In addition to previous medications with a 
possible diagnosis of IgA nephropathy and due to fam-
ily history, Prednisolone was started at a dose of 1  mg/

kg body weight, and it was recommended to return with 
histopathological results.

The patient’s tissue biopsy results were reported as 
follows: on LM and IF studies, no significant pathologic 
finding identified. However on electron microscopy, 
GBM changes including multilayering of lamina densa 
and irregular thickness were suggestive of hereditary 
nephritis (Alport syndrome). Neither IgA deposit on 
IF study nor electron dense deposits on EM were seen 
(Figs. 1, 2 and 3).

Due to the high cost and lack of access in our center, 
genetic testing was not possible. Also, in our center, the 
only examination that was possible was evaluation of the 
five chains of collagen IV in the kidney biopsy specimen, 
which was performed for the patient, and no abnormal-
ity was reported. According to the pathology report, the 
medical history of the family members were re-exam-
ined, and it was found that one of her children and her 
brother had severe hearing loss in the course of the dis-
ease. Furthermore, the daughter of one of her brothers 
(He had been diagnosed with IgA nephropathy), under-
went a kidney biopsy at the age of four due to hematuria 
and proteinuria, and histology and electron microscopy 
findings favored Alport syndrome.

Discussion
Alport syndrome is a rare inherited disease that should 
be distinguished from IgA nephropathy, the most com-
mon primary glomerular disease affecting 2.5 per 100,000 
people worldwide [5, 6], especially in older patients with 
unexplained hematuria and proteinuria in the absence of 
extrarenal symptoms. Having a family history of kidney 
disease with a diagnosis of IgA nephropathy, the patient 
was treated with the possibility of familial IgA nephrop-
athy. However, the family was not thoroughly evaluated 
for Alport syndrome, while IgA nephropathy with Alport 
syndrome has been reported [3].  Alport Syndrome  is 
a genetically heterogeneous disease caused by genes 
encoding alpha 3, 4, and 5 chains of IV collagen [1]. These 
IV collagen alpha chains are naturally located in the 
basement membrane of the kidneys, cochlea, and eyes. 
The disruption in these chains leads to the defect of the 
basement membrane in these areas and ultimately to the 
clinical symptoms of the disease. The disease is geneti-
cally transmitted in three types of autosomal dominant, 
autosomal recessive and X-linked forms, with the most 
common form of transmission being X-linked (85%), 
caused by a mutation in the COL4A5 gene on the X chro-
mosome. The recessive form is the reason of 15% of cases 
and is caused by homozygous or compound heterozygous 
mutation, COL4A3 or COL4A4, and the predominant 
form is seen in less than 5% of cases and is caused by het-
erozygous mutation COL 4 A3 or COL 4A4. However, 
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Fig. 1 Microscopic examination of Hematoxilin and Eosin, PAS and Jone’s stains shows normal appearing glomeruli, aggregates of foam cells in the 
interstitium, mild interstitial fibrosis and tubular atrophy as well as mild atherosclerosis (A: 100X, B, C: 400X)

Fig. 2 A Immunofluorescence study for IgG, IgA, IgM, C3c, C4c, C1q, Kappa and Lambda shows negative reaction in glomeruli and 
tubulointerstitium (100X). B Immunofluorescence study for α2 chain of collagen type IV (red fluorochrome) shows normal staining pattern (arrow). 
α5 chain of collagen type IV (green fluorochrome) shows weak staining in GBM and distal tubule basement membrane (arrow head) (100X). C 
Ultrastructural evaluation by TEM study shows irregular GBM with alternating foci of thinning (arrow) and thickening (arrow head) (8000X)
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digenic inheritance is seen due to mutation transmission 
in two of the three genes in some families.

Furthermore, next-generation sequencing reports in 
Alport families suggested that the autosomal dominant 
form may be more common (20–30%) than expected 
[7, 8]. The X-linked and autosomal recessive forms have 
the same clinical and pathological features, and both 
cause renal dysfunction in early childhood. Patients with 
the autosomal dominant disease have a slower course 
and reach the ESRD later [9, 10]. Hearing and visual 
impairment is also common in autosomal recessive and 
X-linked forms, while these disorders are uncommon in 
the autosomal dominant condition. A family history of 
ESRD with hearing and visual impairment helps diagnose 
Alport syndrome, but the diagnosis is made by molecu-
lar genetic analysis or kidney and skin biopsy. Of course, 
the preferred and noninvasive method for diagnosis is 
molecular genetics, provided that the cost of the agent 
and unavailability are not limiting. Genetic testing can 
confirm early diagnosis of the disease and has high sen-
sitivity and specificity[11], but we could not perform this 
study due to high cost and lack of access in our center.

Histological lesions include GBM thinning and varying 
GBM segmental thickening and splitting caused by alpha 
chains of type IV collagen mutations. In many cases, a 
basket weave is seen with electron microscope instead of 
the typical ribbon-like morphology. These structural dis-
orders of GBM cause its dysfunction and pathophysiolog-
ical signs, including chronic inflammation and eventually 
fibrosis [12]. A renal presentation of Alport syndrome is 

initially asymptomatic microscopic hematuria, although 
sometimes gross hematuria following an upper respira-
tory infection can be an early finding. Blood pressure and 
kidney function are normal at first, but hypertension, 
exacerbation of proteinuria, and progressive renal failure 
occur over time, and patients progress to ESRD between 
the ages of 16 and 30, with the course of the disease being 
slower in women. Alport syndrome is typically differenti-
ated from other significant causes of persistent glomeru-
lar hematuria, with a family history of hematuria, along 
with renal failure and deafness. Glomerular diseases 
that occur with microscopic hematuria, including IgA 
nephropathy and thin basement membrane nephropathy, 
are included in the differential diagnosis of Alport.

In IgA nephropathy, although a family history of bilat-
eral hearing loss has been reported, it is not commonly 
seen [13]. A family history of hematuria can be positive 
in thin basement membrane disease, but kidney failure 
and deafness are not commonly seen or occur relatively 
late. For this reason, in recent years, this disease has been 
considered a variant of Alport. The patient was diag-
nosed with hematuria and proteinuria but had no ocular 
or auditory problems, although the absence of senso-
rineural hearing loss should not reduce the likelihood 
of Alport syndrome in the differential diagnosis. Most 
women with CKD due to X-linked Alport syndrome have 
no hearing loss and fewer of them compared with men 
progress to ESRD [14]. This patient had a family history 
of kidney disease with IgA nephropathy in family mem-
bers, which led to a possible diagnosis of familial IgA 

Fig. 3 A, B Higher magnification of the GBM shows alternating thinning (blue arrow) and thickening (arrow heads) of GBM with multilayering of 
lamina densa making basket weave appearance (star) and scalloping at epithelial side (black arrows) (11000X)
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nephropathy. Although family members were not thor-
oughly evaluated, such as electron-microscopic tissue 
examination and immunostaining for alpha-chain dis-
order and genetic studies, IgA nephropathy with Alport 
syndrome has been reported [3]. Another factor that led 
to the diagnosis of IgA nephropathy was the presence of 
familial IgA nephropathy with bilateral hearing impair-
ment [13], although this is not common. However, the 
clinical course of kidney involvement in family mem-
bers, hearing impairment, and severity of involvement 
in boys were more consistent with Alport syndrome, 
which unfortunately was not given enough attention. 
On the patient’s renal biopsy, mild histopathological 
changes were reported with an adverse immunofluores-
cent reaction that ruled out IgA nephropathy. Electron 
microscopy findings included GBM segmental thicken-
ing and thinning and multilayering, longitudinal splitting 
of lamina densa into capillary walls favoring hereditary 
nephritis (Alport syndrome). Only immunostaining was 
performed for the alpha five chain, which had no abnor-
mality given the available facilities. In some patients with 
Alport syndrome, whose exact mechanism is unknown, 
the collagen IV alpha chain may not be abnormal. Some 
mutations may have a more negligible effect on outcome 
and performance [3].

According to the findings, Alport’s inheritance in this 
family is probably X-lined, although studies are not com-
plete and definitive. Treatment of IgA nephropathy can 
vary depending on the degree of proteinuria and the 
severity of the kidney involvement, while there is no spe-
cific treatment for Alport syndrome. Renin-angiotensin 
inhibitors are started to control urinary protein in pro-
tein-creatinine ratio > 0.2, and also maintenance meas-
ures are taken to prevent and treat the complications of 
chronic renal failure and eye and ear involvement. How-
ever, in uncontrolled studies in humans, different results 
have been reported with cyclosporine in Alport [15]. In 
the early years, the patient was treated with Losartan, 
Atorvastatin, and Pentoxifylline, which appears helpful in 
most glomerulopathies. Nevertheless, after performing a 
kidney biopsy and before receiving tissue results, she was 
placed on 1 mg/kg Prednisolone for one month. Although 
proteinuria fell below one gram, the patient did not con-
tinue treatment due to weight gain and muscle weakness. 
Therefore, the definitive effect of prednisolone cannot be 
commented on in this patient. Also, our center did not 
have patient follow-ups due to the Corona pandemic and 
distance problems. In the ESRD patients, transplantation 
is a good choice with excellent results, and recurrence of 
the disease after transplantation does not occur due to 
the donor usually having normal GBM, but the anti-GBM 
disease can ensue and has been reported [16]. A single 
Korean center also reported a higher incidence of BK 

virus nephropathy after transplantation in children with 
Alport [17]. Therefore, it is essential to correctly diagnose 
Alport syndrome and differentiate it from other glomeru-
lopathies in the proper care of patients before reaching 
the stage of advanced renal failure and pay attention to 
the problems related to this disease after kidney trans-
plantation. Genetic disease monitoring in pregnancy is 
also useful in helping families with appropriate measures. 
However, we had limitations in diagnosing the genetic 
disorder due to the inability of genetic testing and proper 
care for her and her family members owing to distance 
problems and the Corona pandemic.

Conclusion
The diagnosis of Alport disease and its differentiation 
from common IgA nephropathy require careful atten-
tion and sometimes a frequent review of family history 
as well as a thorough histological examination, especially 
electron microscopy, in suspected cases. In addition, a 
prolonged follow-up seems to be necessary to detect the 
delayed onset of symptoms. Although there is currently 
no specific treatment other than supportive measures 
for this syndrome, the administration of prednisolone 
reduced proteinuria in this patient. Therefore, the ben-
efits of treatment need further study.

Abbreviations
IgA  Immunoglobulin A
CKD  Chronic kidney disease
ESRD  End stage renal disease
COL4  Collagen type 4
CBC  Complete blood cell
BUN  Blood urea nitrogen
RBC  Red blood cell
ANA  Antinuclear antibody
ANCA  Antineutrophil cytoplasmic antibody
LM  Light microscope
IF  Immunofluorescence
EM  Electron microscope
GBM  Glomerular basement membrane

Acknowledgements
We are indebted to the Research Development Center of Sina Hospital for its 
help and support.

Authors’ contributions
E.R. and H.R. contributed to design and writing of the work. S.A contributed to 
data gathering. F.N wrote pathology part. All gave final approval.

Funding
Not applicable.

Availability of data and materials
The patient data during the current case report are available from the cor-
responding author on reasonable request.

Declarations

Ethics approval and consent to participate:
Not applicable.



Page 6 of 6Rahimzadeh et al. BMC Nephrology           (2023) 24:97 

•
 
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: 

Consent for publication
Informed consent was obtained in both written and verbal format from the 
patient.

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

Received: 21 May 2022   Accepted: 11 April 2023

References
 1. Kashtan CE, Ding J, Garosi G, Heidet L, Massella L, Nakanishi K, et al. Alport 

syndrome: a unified classification of genetic disorders of collagen IV 
α345: a position paper of the Alport Syndrome Classification Working 
Group. Kidney Int. 2018;93(5):1045–51.

 2. Kashtan CE. Alport syndrome. An inherited disorder of renal, ocular, and 
cochlear basement membranes. Medicine. 1999;78(5):338–60. https:// doi. 
org/ 10. 1097/ 00005 792- 19990 9000- 00005.

 3. Hao W, Ao L, Zhang C, Zhu L, Xie D. IgA nephropathy suspected to be 
combined with Fabry disease or Alport syndrome: a case report. J Int 
Med Res. 2020;48(3):300060519891290. https:// doi. org/ 10. 1177/ 03000 
60519 891290.

 4. Gillion V, Jadoul M, Aydin S, Godefroid N. ANCA vasculitis in a patient 
with Alport syndrome: a difficult diagnosis but a treatable disease! BMC 
Nephrol. 2017;18(1):105. https:// doi. org/ 10. 1186/ s12882- 017- 0527-4.

 5. McGrogan A, Franssen CF, de Vries CS. The incidence of primary glomeru-
lonephritis worldwide: a systematic review of the literature. Nephrol Dial 
Transplant. 2011;26(2):414–30. https:// doi. org/ 10. 1093/ ndt/ gfq665.

 6. Kiryluk K, Li Y, Sanna-Cherchi S, Rohanizadegan M, Suzuki H, Eitner F, 
et al. Geographic differences in genetic susceptibility to IgA nephropa-
thy: GWAS replication study and geospatial risk analysis. PLoS Genet. 
2012;8(6):2765.

 7. Fallerini C, Dosa L, Tita R, Del Prete D, Feriozzi S, Gai G, et al. Unbiased next 
generation sequencing analysis confirms the existence of autosomal 
dominant Alport syndrome in a relevant fraction of cases. Clin Genet. 
2014;86(3):252–7. https:// doi. org/ 10. 1111/ cge. 12258.

 8. Morinière V, Dahan K, Hilbert P, Lison M, Lebbah S, Topa A, et al. Improv-
ing mutation screening in familial hematuric nephropathies through next 
generation sequencing. J Am Soc Nephrol. 2014;25(12):2740–51. https:// 
doi. org/ 10. 1681/ ASN. 20130 80912.

 9. Pochet JM, Bobrie G, Landais P, Goldfarb B, Grünfeld JP. Renal prognosis 
in Alport’s and related syndromes: influence of the mode of inheritance. 
Nephrol Dial Transplant. 1989;4(12):1016–21.

 10. Marcocci E, Uliana V, Bruttini M, Artuso R, Silengo MC, Zerial M, et al. 
Autosomal dominant Alport syndrome: molecular analysis of the COL4A4 
gene and clinical outcome. Nephrol Dial Transplant. 2009;24(5):1464–71.

 11. Kashtan CE. Alport syndrome: achieving early diagnosis and treatment. 
Am J Kidney Dis. 2021;77(2):272–9. https:// doi. org/ 10. 1053/j. ajkd. 2020. 03. 
026.

 12. Warady BA, Agarwal R, Bangalore S, Chapman A, Levin A, Stenvinkel P, 
et al. Alport syndrome classification and management. Kidney Med. 
2020;2(5):639–49. https:// doi. org/ 10. 1016/j. xkme. 2020. 05. 014.

 13. Chahin J, Ortiz A, Mendez L, Gallego E, Garcia-Perez J, Garcia-Castro G, 
et al. Familial IgA nephropathy associated with bilateral sensorineural 
deafness. Am J Kidney Dis. 1992;19(6):592–6. https:// doi. org/ 10. 1016/ 
s0272- 6386(12) 80840-7.

 14. Jais JP, Knebelmann B, Giatras I, De Marchi M, Rizzoni G, Renieri A, et al. 
X-linked Alport syndrome: natural history and genotype-phenotype cor-
relations in girls and women belonging to 195 families: a “European Com-
munity Alport Syndrome Concerted Action” study. J Am Soc Nephrol. 
2003;14(10):2603–10. https:// doi. org/ 10. 1097/ 01. asn. 00000 90034. 71205. 
74.

 15. Callís L, Vila A, Carrera M, Nieto J. Long-term effects of cyclosporine A 
in Alport’s syndrome. Kidney Int. 1999;55(3):1051–6. https:// doi. org/ 10. 
1046/j. 1523- 1755. 1999. 05500 31051.x.

 16 Alalawi F, Alnour H, Kossi ME, Jenkins JR, Halawa A. BK virus infection in 
adult renal transplant recipients; risk factors and their impact on allograft 

survival. Trends Transplant. 2020;13(2):1. https:// doi. org/ 10. 15761/ TiT. 
10002 78.

 17. Armstead SI, Hellmark T, Wieslander J, Zhou XJ, Saxena R, Rajora N. A 
case of alport syndrome with posttransplant antiglomerular basement 
membrane disease despite negative antiglomerular basement mem-
brane antibodies by EIA treated with plasmapheresis and intravenous 
immunoglobulin. Case Rep Transplant. 2013;2013:164016. https:// doi. 
org/ 10. 1155/ 2013/ 164016.

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

https://doi.org/10.1097/00005792-199909000-00005
https://doi.org/10.1097/00005792-199909000-00005
https://doi.org/10.1177/0300060519891290
https://doi.org/10.1177/0300060519891290
https://doi.org/10.1186/s12882-017-0527-4
https://doi.org/10.1093/ndt/gfq665
https://doi.org/10.1111/cge.12258
https://doi.org/10.1681/ASN.2013080912
https://doi.org/10.1681/ASN.2013080912
https://doi.org/10.1053/j.ajkd.2020.03.026
https://doi.org/10.1053/j.ajkd.2020.03.026
https://doi.org/10.1016/j.xkme.2020.05.014
https://doi.org/10.1016/s0272-6386(12)80840-7
https://doi.org/10.1016/s0272-6386(12)80840-7
https://doi.org/10.1097/01.asn.0000090034.71205.74
https://doi.org/10.1097/01.asn.0000090034.71205.74
https://doi.org/10.1046/j.1523-1755.1999.0550031051.x
https://doi.org/10.1046/j.1523-1755.1999.0550031051.x
https://doi.org/10.15761/TiT.1000278
https://doi.org/10.15761/TiT.1000278
https://doi.org/10.1155/2013/164016
https://doi.org/10.1155/2013/164016

	Alport syndrome misdiagnosed with IgA nephropathy from familial history: a case report and brief review
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


