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Abstract

Karyomegalic interstitial nephritis (KIN) is a rare cause of chronic interstitial nephritis characterized by enlarged renal
tubular epithelial nuclei. The first case of KIN reported in a kidney graft was in 2019. Here, we report the first case
of KIN in 2 brothers receiving kidneys from 2 different unrelated living donors. A male kidney transplant recipient
with focal segmental glomerulosclerosis as the original kidney disease presented with graft impairment and
proteinuria, and graft biopsy revealed KIN. This patient had a brother who was also a kidney transplant recipient
and had one episode of graft impairment and was diagnosed with KIN as well.
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Introduction

Karyomegalic interstitial nephritis (KIN) is a rare cause
of chronic interstitial nephritis characterized by enlarged
renal tubular epithelial nuclei, and its incidence is less
than 1% of renal biopsies [1]. Histologically, renal biop-
sies of KIN, like other chronic interstitial nephritis, show
non-specific interstitial fibrosis, tubular atrophy, vary-
ing degrees of glomerulosclerosis, and vascular lesions.
The disease hallmark is the presence of large, dysplastic,
hyperchromatic nuclei in the epithelial cells lining the
proximal and distal renal tubular cells. No immunofluo-
rescence or electron microscopic findings are peculiar
to the diagnosis of KIN [2]. The karyomegalic-like cells
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might also be present in other organs like the liver, brain,
lung, and gastrointestinal tract [3]. The first case reported
with large dysplastic nuclei in renal tubular epithelium
was in 1974; she was a young lady with hepatocellular
carcinoma [4]. In 1979, the term KIN was introduced
by Mihatsch et al. [5], who described 3 patients with
chronic interstitial nephritis and karyomegaly. Less than
100 cases of KIN in native kidneys were mentioned in
the literature. However, KIN was first reported in a kid-
ney transplant recipient in 2019 in a patient who received
a renal graft from a related donor (his sister) [6]. To the
best of our knowledge, this is the first reported case of
KIN in which two brothers received kidneys from two
different unrelated living donors.

Case report

In December 2021, A 37-year-old male Egyptian kidney
transplant recipient was referred to our kidney trans-
plant follow-up outpatient clinic. During his follow-up,
he was presented with graft impairment (an increase in
serum creatinine from 0.6 to 1.2 mg/dl). He was diag-
nosed with focal segmental glomerulosclerosis (FSGS)
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(Fig. 1) in 2006, when he was evaluated as a potential
kidney donor for his younger brother. He had protein-
uria and hypercholesterolemia when he underwent a kid-
ney biopsy, which revealed FSGS, and then he received
immunosuppressive therapy in the form of predniso-
lone and cyclosporine. After that, serum creatinine
started to rise until reaching end-stage kidney disease
(ESKD) and starting maintenance hemodialysis (HD) in
2014. In October 2021, he received a kidney graft from
a 29-year-old unrelated male. He was on maintenance
immunosuppressive therapies, which are prednisolone,
tacrolimus, and mycophenolic acid, and he had a stable
graft function of 0.6 mg/dl. The subsequent two months
passed uneventfully, and he presented to us with graft
impairment. He was compliant with his maintenance
treatment and reported no exposure to nephrotoxic
medications, heavy metals, environmental, or agricul-
tural toxins. There was no evidence of any prerenal ele-
ments that can cause acute kidney injury. He had a family
history of kidney disease: his aunt and maternal cousin
were maintaining on HD before their deaths; his father
had subnephrotic range proteinuria; and his younger
brother had nephrotic syndrome, reaching ESKD, and
received a kidney transplant in 2006. The physical exami-
nation of the patient was unremarkable. Regarding the
laboratory investigations, serum creatinine was 1.2 mg/
dl, complete blood count, lipid profile, serum calcium,
potassium, and albumin were within normal, arterial
blood gases revealed mild metabolic acidosis (PH=7.30
— bicarbonate 15.7 mmol/L), urine analysis showed pus
cells 70-80/HPEF, RBCs 15-20/HPF, and albumin +++,
urinary albumin creatinine ratio (ACR) was 5900 mg/gm
creatinine, urine culture revealed no organism growth,
liver enzymes were mildly elevated, and trough level of
tacrolimus was within the normal range (9 ng/ml). Graft
ultrasound showed normal size and good color perfu-
sion of the graft with a resistive index of 0.7. As the
patient presented with graft impairment, leukocyturia,
and nephrotic range proteinuria, we are in doubt if the
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patient had rejection or recurrence. Thus, methylpred-
nisolone 0.5 gm/day for 3 days was started, and a graft
biopsy was performed. Graft biopsy showed (Fig. 2a-d)
diffuse KIN, acute tubular necrosis, and no evidence of
rejection. By electron microscopy, there was podocytopa-
thy with detached podocytes and evidence of collagen IV
abnormality (irregular thinning and lamellated basement
membranes). (Fig. 3) The investigations for BK nephrop-
athy and cytomegalovirus (CMV) were negative. The
patient showed a marvelous response to corticosteroid
therapy, serum creatinine dropped to 0.7 mg/dl after 3
days of treatment, and ACR subsided to 600 mg/gm cre-
atinine 3 months after therapy. Returning to the younger
brother, a detailed history was taken from him and
revealed that he had also experienced an episode of graft
impairment 2 months after transplantation. He received
at that time pulse methylprednisolone, and a graft biopsy
(Fig. 4) showed karyomegalic interstitial nephritis with
no evidence of rejection. Urinary BK PCR was negative,
and CMV serology was also negative. He also showed a
remarkable response to corticosteroid, and serum creati-
nine decreased to its basal level before this event. Now,
after 16 years of transplantation and diagnosis of KIN,
the younger brother was stable and had a stable basal cre-
atinine level of 0.9 mg/dl

Discussion

Karyomegalic interstitial nephritis, a type of chronic
interstitial nephritis, is described when there are enlarged
renal tubular epithelial nuclei, interstitial fibrosis, and
tubular atrophy. The exact cause of KIN is unknown;
however, viral infections, toxic agents, and genetic causes
are proposed. Toxic causes include exposure to alkylating
agents, heavy metals, and mycotoxins, especially ochra-
toxin A [7-10]. KIN has been thought to be hereditary,
as about half of cases with KIN had a family history of
nephropathy [8]. A familial clustering of disease and
increased frequency of human leukocyte antigen (HLA)-
A9 and HLA-B35 with genetic defects on chromosome 6

Fig. 1 a: Focal segmental glomerulosclerosis. (HX&EX 400). b: The other glomeruli show only detached podocytes
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Fig. 2 a: Glomeruli show aneurysmally dilated capillaries (HX&Ex400). b: Dense lymphocytic infiltrate (HX&Ex100). c&d: Tubular cells have large nuclei. No
tubulitis (t0) inspite of the marked dense interstitial infiltrate (i3)

Fig. 3 a: Detached podocytes. b: Lamellated basement membranes. ¢: Thinning & thickening of basement membranes
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Fig.4 a: Dense lymphocytic infiltrate (i3), acute tubular injury. (HX&Ex200). b&c: Tubular cells have large nuclei (HX&Ex200)

were reported [2, 11]. In addition, KIN has been linked
to mutations of the Fanconi anemia associated nuclease
1 (FAN1) gene, which is responsible for DNA repair pro-
cesses [11-13]. Unlike other FAN gene mutations, the
FAN1 gene mutation is not associated with Fanconi ane-
mia, risk of malignancy, or developmental anomalies, as
the gene is predominant in renal, hepatic, and neuronal
tissues [12]. Nevertheless, recent case presentations of
a brother and sister with FAN1 mutations and progres-
sive renal failure who developed malignancy after renal
transplantation suggest an increased risk of malignancy
among patients with kidney transplant recipients and
KIN [14]. Recent studies have clarified that KIN is linked
to polyploidization of tubular cells, which represents an
important mechanism of response to acute kidney injury
[15-17]. Airik et al. used a mouse model with knocked-
out deoxyribonucleic acid (DNA) repair protein FAN1
and showed that FANI inactivation resulted in replica-
tion stress and persistent DNA damage. Chronic DNA
damage causes cells to fail to complete mitosis and
undergo polyploidization, which is characteristic of KIN
[16]. Considering KIN is a potential hereditary disease,
these genetic abnormalities might increase the patient’s

susceptibility to viral and toxic factors that contribute to
the disease.

Karyomegalic interstitial nephritis is a slowly progres-
sive chronic interstitial nephritis. Clinically, patients
present with mild to moderate renal impairment, reach-
ing ESKD in the fourth or fifth decade of life; however,
children may be diagnosed with KIN [7, 18]. Patients
with KIN exhibit proteinuria, usually less than 1 gram
per day with or without other urinary sediments. About
3/4 of patients display glucosuria, while 2/3 of patients
show hematuria. Extrarenal manifestations may include
a past history of recurrent respiratory tract infections
and abnormalities in liver function tests [2, 3]. Two cases
were reported with systemic karyomegaly, where they
were diagnosed with KIN and lung manifestations in
the form of progressive restrictive lung disease. In these
patients, the karyomegalic cells were found in both kid-
ney and lung tissues [19, 20].

Regarding management, there is no specific treatment
for slowing the progression of kidney disease in patients
with KIN. Corticosteroids were used in trials but without
improving renal outcomes [10]. However, one case of a
15-year-old boy diagnosed with KIN after treatment with
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ifosfamide and cisplatin showed retardation of kidney
disease progression after treatment with a moderate dose
of corticosteroids [7]. Additionally, in a patient with IgA
nephropathy and KIN, treatment with methylpredniso-
lone resulted in stabilization of kidney functions [21].

The original kidney disease in our reported cases was
nephrotic syndrome. According to the available slides
and data, the eldest brother had FSGS as an original kid-
ney disease, but the details of tubulointerstitium were
not available. His graft biopsy showed podocytopathy,
which may delineate the early recurrence of FSGS. There
are reported cases of coexistence of FSGS and KIN in the
literature [18, 22]. These findings bring up the question
of whether there is any link between the genetic anoma-
lies of both FSGS and KIN. The FAN1 gene, accused of
causing KIN, is found on chromosome 15, while FSGS-
induced genes are located on chromosome 19 [22]. How-
ever, both renal tubular epithelial cells and podocytes
originate from the same tissue, thence genetic association
between both diseases cannot be ruled out.

Proteinuria in KIN, as mentioned earlier, is usually less
than 1 g/day, but here in the eldest brother, the protein-
uria was in the nephrotic range. This can be explained by
the presence of glomerular basement membrane (GBM)
abnormalities detected by an electron microscope with a
diagnosis of collagen IV abnormality. Collagen IV abnor-
mality was linked to Alport syndrome, thin basement
membrane disease, or genetically mediated FSGS [23].
The presence of this GBM abnormality may be donor-
derived or due to a recurrence of Alport syndrome.
The coexistence of hearing loss and FSGS in the eldest
brother increased the probability of a diagnosis of Alport
syndrome. Most nephrologists believe that patients with
Alport syndrome do not develop recurrence of the dis-
ease after renal transplantation due to the genetic basis
of the disease. However, it has been implied that GBM
type IV collagen originates from podocytes recruited
from the recipient’s bone marrow-derived cells [24, 25].
In addition, clinical and experimental studies suggested
the possibility of recurrence of the Alport syndrome
[26-28]. Nevertheless, the patient presented 2 months
after transplantation; it is not known if this time is suf-
ficient for the GBM of the graft to alter, and thus donor
derived GBM abnormalities are the most likely cause of
these abnormalities.

The presence of karyomegalic cells in the renal graft
has many differential diagnoses. They present as KIN,
BK nephropathy, or T-cell-mediated rejection. In KIN,
the nuclei are large, pleomorphic, hyperchromatic, and
diffuse in both proximal and distal tubules across the
biopsy without intranuclear inclusion and tubulitis. In
BK nephropathy, the nuclei are not pleomorphic and
contain intranuclear inclusion bodies with focal distribu-
tion across proximal and distal tubules and tubulitis. In
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addition, viral stains, like SV40, are positive. In cell-medi-
ated rejection, the nuclei are not pleomorphic or hyper-
chromatic and are present in areas of tubulitis without
intranuclear inclusion bodies.

The occurrence of KIN in the renal allograft may be
due to recurrence, donor-associated disease, or de novo.
One of the limitations of this case report is the absence
of genetic studies on two brothers, the unavailability of
their native biopsies, and the non-performance of SV40
to exclude the diagnosis of BK nephropathy.
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