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Karyomegalic  interstitial  nephritis

Nefritis  intersticial  cariomegálica

Dear Editor,

We  present the case of a  59-year-old woman referred
to nephrology in 2009 for CKD (Cr 1.36 mg/dl, MDRD
45 ml/min/1.73 m2).

As background of interest she had been undergoing follow-
up by the gastroenterology department since 2008 due to
alteration of liver function tests (AST 89 UI/l [0–37]; ALT 141 UI/l
[0–40]; ALP 696 UI/l [70–208]; GGT 349 [10–50] BRBt 0.4 mg/100
[0.1–1.2]) without conclusive results regarding the etiology,
the ultrasound and liver biopsy did not show pathological
findings. Empirical treatment with ursodeoxycholic acid was
prescribed with partial response.

We extended the  study and she had no albuminuria or
alterations in the urinary sediment. We  detected ANA  1/40
with negative anti-dsDNA and ENAS antibodies, normal C3/C4.
Ultrasound showed small kidneys (9 cm), with cortical hyper-
echogenicity and poor corticomedullary differentiation, so it
was  decided not to  perform kidney biopsy.

She denied previous ingestion of nephrotoxic drugs: she
had never had episodes of urinary tract infections or episodes
of kidney stones.

In 2015 microhematuria appeared. Urine cytology was
requested and it was described as: “single cells with discrete
atypical features, hyperchromatic nuclei, scant cytoplasm”
(Fig. 1).

In 2021 we reinterrogated the family history: consan-
guineous parents (cousins), the patient’s mother had CKD
(stage unknown) and died from acute myocardial infarction
(MI) at 68 years of age; patient’s brother also had CKD (stage
unknown) and died of MI  at the age of 59 year. The relatives of
the maternal family had a multiple history of ischemic heart
disease.

Therefore, we requested screening for Fabry disease (mea-
suring the enzyme activity of the enzyme � -galactosidase-A
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Figure 1 – Urine cytology shows atypical cells with

hyperchromatic nuclei and scant cytoplasm (red arrow)

compared to adjacent normal urothelial cells.

and Lyso-globotriaosylceramide levels in dried blood drops),
which was negative.

In view of the family profile and an  unknown-cause CKD,
we decided to request a  genetic study of renal diseases,
detecting a homozygous pathogenic variant in the FAN1 gene
[c.2854C > T p.(Arg952Ter)] associated with karyomegalic inter-
stitial nephritis.

We informed the gastroenterology department, who
decided to repeat a  liver biopsy, identifying in the connec-
tive tissue of a subcapsular portal space cells of karyomegalic
appearance, some in perineural and perivascular arrangement
and showing large, irregular and markedly hyperchromatic
nuclei (Fig.  2). None of the  biopsies showed cholestatic dam-
age or  liver fibrosis. From the  analytical point of view, a  partial
response to ursodeoxycholic acid persists, but alkaline phos-
phatase levels remain elevated with fluctuations parallel to
renal function.

Karyomegalic interstitial nephritis is a  rare disease that is
transmitted in  an  autosomal recessive manner. It was first
described in 19741 and the term “karyomegalic interstitial
nephritis” was  subsequently introduced in 1979.2 In 2012 Zhou
et al. identified mutations in homozygosity in the FAN1 gene
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Figure 2 – The liver biopsy shows, at the level of the portal

space, cells of karyomegalic habitus, some in perineural

(red arrow) and perivascular (green arrow) arrangement

showing large, irregular and hyperchromatic nuclei.

that cause the disease,3 and subsequently other mutations
have been discovered in  the same gene.4

The FAN1 gene encodes for the protein Fanconi anemia-

associated nuclease 1, involved in DNA repair. This protein is
expressed in the parenchyma of multiple tissues (liver, neu-
ronal tissue, myocardium, thyroid and endothelial cells), with
the highest expression in the kidney.5

Pathogenic variants of this gene have been associated with
interstitial nephritis and lesions in other organs, for example,
in the liver. The biopsies show cells characterized by large,
irregular, hyperchromatic nuclei. These cells have also been
described in urine cytology of affected patients.

There are fewer than 50 published cases of this disease.
In general, they describe the diagnosis of CKD in patients
from the third decade onwards, with variable intra- and inter-
familial progression, reaching terminal CKD.5,6

The diagnosis of certainty is the finding of a  pathogenic
variant of the FAN 1 gene in  homozygosis, since the inheri-
tance pattern is autosomal recessive.

In our patient the result of the genetic study and the finding
of characteristic cells in urine and in the liver biopsy confirm

the diagnosis of this disease, which explains her renal and
previously unidentified hepatic involvement.
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Laura Rodríguez Martin c, Catherine Martínez Rosero a,
Erika Romero Zaldumbide a,  George Stefan Kasabji a,
Aránzazu Sastre López a, Cristina Lucas Álvarez a,
Benjamín de León Gómez a,  Mario Prieto Velasco a

a Servicio de Nefrología, Complejo Asistencial Universitario de León,

León, Spain
b Servicio de Anatomía Patológica, Complejo Asistencial

Universitario de León, León, Spain
c Servicio de Digestivo, Complejo Asistencial Universitario de León,

León, Spain

∗ Corresponding author.
E-mail address: xhamymartelli@gmail.com
(X. Martelli Guerrero).

2013-2514/© 2024 Published by Elsevier España, S.L.U. on
behalf of Sociedad Española de Nefrologı́a. This is  an
open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
https://doi.org/10.1016/j.nefroe.2024.09.005

http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0015
dx.doi.org/10.1186/s12920-021-01009-7
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00177-9/sbref0030
mailto:xhamymartelli@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefroe.2024.09.005

	Karyomegalic interstitial nephritis
	Financing

	References

