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Chronic lymphocytic leukemia (CLL) is a lymphoproliferative disorder often
diagnosed after incidental finding of leukocytosis. Renal involvement is usually
clinically silent. Symptomatic renal impairment due to CLL/small lymphocytic
lymphoma (SLL) cellinfiltration in the kidney tissue is uncommon, and acute kidney
injury (AKI) as a presenting feature is rare. In this case report, we describe the
case of a patient with AKI caused by CLL/SLL infiltration as a presenting feature.
Our report highlights the possibility of kidney injury as the first evident symptom
of CLL/SLL. Kidney biopsy is the mainstay in these cases in order to establish a
diagnosis. Treatment with zanubrutinib resulted in improved kidney function.
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Introduction

Chronic lymphocytic leukemia (CLL) is a clonal lymphoproliferative disorder defined by
the progressive accumulation of monoclonal immunocompetent B lymphocytes, primarily
involving hematopoietic organs (I, 2). Although CLL and small lymphocytic lymphoma
(SLL) are essentially the same diseases, the term SLL is used for cases with fewer than 5
x 10°/L circulating monoclonal B cells and nodal/extranodal manifestations (3).

CLL/SLL is more common in men than in women and accounts for ~30% of all types
of leukemias in Western countries (4). This disease primarily affects elderly adults with a
median age at diagnosis of 71 years (5).

The diagnosis of CLL is often carried out when leukocytosis is incidentally
detected during routine analyses of peripheral blood cellular composition. Symptomatic
presentations include complaints related to lymphadenopathy/organomegaly, recurrent
infections, or classic B symptoms such as fever, weight loss, and night sweats.
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B-cell CLL infiltration can affect any organ but predominantly
involves lymphoid tissues. Secondary leukemic cell infiltration of
the renal parenchyma, often without clinical sequela, commonly
occurs in the course of CLL/SLL, as demonstrated by postmortem
autopsy studies, where renal infiltration has been proven in 63-
90% of all CLL/SLL cases (6-9). Acute kidney injury (AKI) incited
by direct cell infiltration is uncommon (10, 11). Nie et al. and
Nuguri et al. each reported only one patient with CLL/SLL and
kidney injury due to associated infiltrates in recently published
retrospective cohort studies of patients with lymphoproliferative
disorders (12, 13). AKI as the first indication that prompts the
diagnosis of CLL/SLL is extremely rare, with only seven reported
cases in the literature (14-20).

Herein, we report an index patient diagnosed with AKI
secondary to renal infiltration as the initial manifestation of
CLL/SLL that is associated with the histopathological pattern of
tubulointerstitial injury and minimal changes glomerulonephritis.

Case presentation

A 77-year-old male Caucasian was admitted to our clinic with
deterioration in kidney function alongside a weeklong history of
progressive fatigue accompanied by a prior 6-month history of
unintended weight loss summing up to ~8% of the total body
weight. He did not report having had fever or night sweats. There
were no clinical signs for infection by bacteria or viruses. His past
medical history included essential arterial hypertension, chronic
obstructive lung disease, classified as Global Initiative for Chronic
Obstructive Lung Disease (GOLD) 1, due to former nicotine abuse
without recent exacerbation, and a history of recurring pulmonary
embolism. There was no past medical history of kidney disease.
His regular medication, which had not changed recently before this
presentation, comprised torasemide, candesartan, and amlodipine
to control blood pressure, apixaban for secondary prevention of
pulmonary embolism, and pantoprazole to reduce heartburn.

The patients body temperature and blood pressure were
measured at 36.7°C and 135/70 mmHg, respectively. His
pulse rate and respiration were within normal limits. Fluid
homeostasis was maintained. Physical examination revealed only
a slightly pale complexion. Cardiorespiratory and abdominal
examinations showed no abnormalities. In particular, no signs of
lymphadenopathy or hepatosplenomegaly were found.

Full blood cell counts revealed normocytic normochromic
anemia with hemoglobin values at 104.7 g/l [reference range
130-180 g/1] without leukocytosis or lymphocytosis. The serum
biochemical analysis indicated elevated levels of creatinine of 443
pmol/l, which increased from the baseline value of 92 pmol/l
over a period of ~10 weeks. Renal impairment presented with
metabolic acidosis (pH 7.255) and hyperkalemia (potassium 6.1
mmol/l [ref.range 3.4-4.9 mmol/l]). The serum calcium level was
measured at 2.31 mmol/l [ref.range 2.2-2.55 mmol/l]. The relevant
laboratory data are presented in Table 1.

Further investigations showed a marginally elevated ANA titer
of 1:160, with negative results in the rest of autoimmune serology
(ANCA, anti-GBM, anti-dsDNA, and ENA). Serum complement
levels (C3 and C4) were quantified within the normal range.
Immunoglobulin levels were within the normal range for IgA,
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TABLE 1 Laboratory data.

Variable Reference = On admission
range,
adults
White cell count (per pl) 3,700 9,800 9,280
Erythrocyte count (per jul) 4,600,000— 3,380,000
6,000,000
Hemoglobin (g/1) 130-180 104.7
Hematocrit (%) 36.0-46.0 32%
Mean corpuscular volume (fl) 80-94 91.4
Mean corpuscular hemoglobin 1.6-2.1 1.9
(fmol)
Platelet count (per 1) 150,000~ 232,000
375,000
Reticulocytes (%) 0.5-2.5 1.8
Differential count (%)
Neutrophils 50-65 56
Immature granulocytes 0-5 1
Lymphocytes 20-40 29
Monocytes 2-8 9
Eosinophils 0-5 4
Basophils 0-1 1
Sodium (mmol/l) 136-145 149
Potassium (mmol/l) 3.4-49 6.1
Calcium (mmol/l) 2.2-2.55 2.31
C-reactive protein (mg/l) <5 62
Procalcitonin (ng/ml) <0.5 0.12
Erythrocyte sedimentation rate <20 27
(mm/h)
Creatinine (jtmol/l) 59-104 443
eGFR CKD-EPI (ml/min/1.73m?) >90 10.3
Urea nitrogen (mmol/l) 3.0-9.2 7.9
Albumin (g/1) 3552 46
Total protein (g/1) 66-87 70.5
Lactate dehydrogenase (jumol/l) 2.25-3.75 3.56
Alanine aminotransferase (jumol/l) 0.17-0.83 0.61
Aspartate aminotransferase 0.17-0.85 0.33
(pmol/l)
International normalized ratio <115 1.05
Activated partial thromboplastin <344 255
time (sec)
pH 7.37-7.45 7.255

eGFR, estimated glomerular filtration rate; CKD-EPI, Chronic Kidney Disease Epidemiology
Collaboration.

IgG, and IgE but decreased for IgM (0.18 g/l [0.4-2.3]). Serum
protein electrophoresis yielded normal results. Free light chain
detection using serum specimens revealed elevated IgL-kappa level
of 42 mg/1 [3.3-19.4] and normal IgL-lambda with a kappa-lambda
ratio of 1.62. Serum immunofixation depicted the presence of
monoclonal IgG kappa. A second serum immunofixation 2 months
later showed biclonal IgG kappa and lambda. Immunoglobulin
levels were measured with a total IgA of 1.05 g/l [0.7-4], IgM of
0.18 g/1 [0.4 2.3], and IgG of 8.83 g/ (7-16). Quantification of the
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FIGURE 1

Renal ultrasound findings. Sagittal view of the right kidney showing a
normal-sized kidney with swollen parenchyma measuring 26 mm
(ref. range: 13-18 mm).

clonal component could not be obtained. Infectious serology was
negative for HBsAg, anti-HCV, and HIV-Ag/Ak.

The urinalysis revealed microalbuminuria with an albumine-
creatinine ratio of 8.76 mg/mmol [ref. range < 2.5 mg/mmol])
and sterile leukocyturia, excluding erythrocyturia. Additionally, the
urine volume indicated marked polyuria with urine output of up to
4.5] per day.

A computed tomography of the thorax demonstrated no
significant lymphadenopathy. An ultrasound of the kidneys
illustrated normal-sized kidneys with a swollen parenchyma and
no evidence of obstructive nephropathy (Figure 1). Subsequently,
a kidney biopsy was performed. Light microscopy showed
dense infiltration of the cortical interstitium and capsule by
(Figures 2A, B).
Advanced tubular atrophy reached 50% of the cortical tissue

mature monomorphic small lymphocytes
surrounded by interstitial fibrosis. Immunostaining was negative
for immunoglobulins and 1+ positive for complement (C3 and
Clq). Immunocytochemical staining revealed that the infiltrate
consisted mainly of monoclonal B lymphoid cells, which tested
positive for CD20 and CD23 (Figures2C, D). Additionally,
aberrant expression of CD5 was observed. The glomeruli
showed only minimal changes, as can be observed through
electron microscopy, characterized by a global loss of podocyte
foot processes.

Given the biopsy findings, the patient was referred to the clinic
for hematology for further evaluation. There was no evidence
of hemolysis. Flow cytometry of peripheral blood confirmed
the presence of a CD5 positive monotypic B-cell population
expressing CD19, CD20, CD23, and IgM and exhibiting kappa
light chain restriction. However, criteria of CLL were not met
(monoclonal B cell count < 5 x 10°/L). Further analysis showed an
immunoglobulin heavy chain (IgHV) mutated status and absence
of TP53 mutation/deletion. Bone marrow examination displayed
typical monomorphic infiltration in up to 40% of the medullary
cavity, with an immunophenotype consistent with CLL/SLL, but
without infiltration of plasma cells, ruling out the differential
diagnosis of multiple myeloma.
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In summary, all the findings clearly present a diagnosis of
CLL/SLL. The overall condition of the patient was satisfactory,
with an Karnofsky performance score of 80. Treatment with the
selective Bruton tyrosine kinase inhibitor, zanubrutinib, at a dosage
of 160mg twice daily together with prednisolone 50 mg, due
to the described distinct minimal change glomerulonephropathy
pattern, was initiated. Potential nephrotoxic medications including
candesartan were temporarily discontinued. Kidney function
recovered, electrolytes and metabolism normalized, and polyuria
and proteinuria resolved. Moreover, renal replacement therapy was
not necessary. At the last follow-up 6 month later, kidney function
remained stable with a creatinine level of 170 wmol/l. No clinically
visible side effects under zanubrutinib have been observed to date.
The overall clinical condition continued to be moderate to good.

Discussion

In previous studies, CLL/SLL-associated kidney disease
remains poorly described, thus limiting our understanding. This
is primarily due to the infrequent occurrence of kidney biopsy in
patients with CLL/SLL (21).

Previous reports depicted a wide spectrum of clinical
presentation and histopathological patterns. Patient characteristics
and the clinical course of reported cases with AKI resulting from
B-cell infiltration as a presenting feature in undiagnosed CLL/SLL
are compiled in Table 2.

Eight cases, including the presented one, were diagnosed
with CLL/SLL for the first time through kidney biopsy. Among
these cases, seven patients were men (87.5 %), and six (75%)
out of eight patients were younger than the median age at
a diagnosis of 71 years. To date, all reported cases have
indicated peripheral leukocytosis at the time of diagnosis. Mild
proteinuria is observed in six cases. Lymphocyte counts and renal
impairment, characterized by an increase in serum creatinine
levels and proteinuria, did not exhibit correlation. Additionally,
the degree of AKI had no correlation with the stage of
CLL/SLL. Nevertheless, Wang et al. demonstrated that severe renal
insufficiency determined as serum creatinine levels equaling 200
pwmol/l or more is associated with > 50% interstitial infiltration,
which coincides with our data (22). Kidney enlargement may be
present, but this finding is inconsistent and is of low sensitivity
and specificity (23-25). Pathomechanistically, it remains unclear
how exactly CLL/SLL infiltration causes kidney injury. It has
been postulated that infiltration may cause compression of both
the tubular system and microvasculature inducing intrarenal
obstruction and ischemia (26, 27). However, in most case reports,
no such findings could be described. In the biopsy specimen of our
index patient, no evidence supporting this theory could be observed
(Figure 2). Schwartz et al. reported the accompanying fibrosis,
particularly in areas of leukemic infiltration, and postulated an
infiltration-associated inflammatory mechanism (8). In accordance
with this theory of direct harm are the findings of Wang
et al. verifying that CLL/SLL cells can secrete monoclonal
immunoglobulins in situ (22).

Usually, infiltration of the renal interstitium is diffuse,
occasionally nodular, and develops in the later stage of the illness
(28, 29). Typically, it is associated with both glomerular lesions,
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FIGURE 2

Photomicrographs of the pathological findings in renal biopsy. (A) Light microscopy with hematoxylin and eosin staining 5x. Diffuse dense interstitial
infiltration with small lymphocyte-like cells in diffuse pattern. (B) Magnification depicting normal glomeruli and tubular atrophy and fibrosis alongside
infiltrates (HE staining 10x). (C, D) Immunocytochemistry. CD20 and CD23 staining proving the presence of lymphoid B cells.
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with membranoproliferative- and minimal change-like patterns
appearing to be the most frequent, alongside secondary tubular
atrophy (8, 10, 21). It may even directly affect the tubules in
selected cases (19, 30, 31). Nevertheless, Corlu et al. and Strati
et al. found, independently, an almost even distribution between
diffuse and focal infiltration patterns with no difference in renal
function among these groups (21, 25). Our patient exhibited
diffuse infiltration of the atrophic tubulointerstitium and displayed
glomerular minimal changes. However, the latter finding despite
the pronounced advanced loss of foot processes in our specimen
did not correspond with the clinical presentation, since there was
only mild proteinuria detected by urinalysis without clinical signs
of nephrotic syndrome, ruling out minimal change disease in
our patient.

Administered treatment with zanubrutinib in this case followed
the SEQUOIA-trial, recently establishing zanubrutinib as a novel
treatment option for untreated CLL/SLL, showing significantly
improved progression-free survival rates (32). To our knowledge,
we herein describe the first case showing that zanubrutinib could
contribute to stabilization of kidney function in a CLL/SLL
patient presenting initially with B-cell infiltration-associated acute
kidney injury.

Frontiersin Medicine

Detection of clonal paraprotein, similar to our case, can
be found frequently in patients with CLL/SLL and may
even precede the diagnosis (33-35). Mozas et al. reported a
biclonal serum immunofixation to be detectable in 11% of
the cases in a single center study (36). As the origin of this
phenomenon is not clear, there are different interpretations
of this observation, including clonal evolution and the
occurrence of isotype switching (36). Nevertheless, the
presence of this feature is associated with poorer overall
survival, with biclonal cases appearing to have a worse
prognosis (33, 36).

AKI is known to be associated with a less lasting hematological
response (37). Kidney disease is a well-established negative
prognostic factor for overall survival in CLL/SLL patients
(38). Being a major cause of morbidity and mortality, it is
important to address renal function to improve long-term
outcomes, especially considering that adequate treatment of the
hematologic primary disease can improve the kidney function
(24, 28, 39-41). For this reason, diagnostic security is to
be achieved quickly through kidney biopsy, which is often
unavoidable, similar to the index case at hand, for early
treatment initiation.
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TABLE 2 Patient characteristics and clinical parameters of reported CLL/SLL cases initially presenting with kidney failure.
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AKTI, acute kidney injury; M, male; F, female; NA, not available.

10.3389/fmed.2023.1279005

Conclusion

B-cell infiltration should be considered despite its rare clinical
manifestation as differential diagnosis of AKI in patients with
CLL/SLL. AKI may present as the first clinical feature of CLL/SLL
as highlighted in our index case, detectable only after kidney
biopsy, which is mandatory in these cases to establish diagnosis and
early treatment. Treatment with zanubrutinib can help to improve
the kidney function. Close interdisciplinary cooperation between
nephrologists and hematooncologists is crucial in managing
these patients.
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