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Abstract  

Background: Chronic lymphocytic leukemia (CLL) is a cancer due to the uncontrolled growth and 

accumulation of mature B lymphocytes in the bone marrow and blood. Asymptomatic kidney involvement of 

CLL is fairly common but renal failure secondary to CLL is very rare.  

Case Presentation: Less than twenty cases of acute renal failure due to the direct CLL infiltration have been 

reported in the literature. Given the rarity of this complication, there is no standard of care on how these 

patients’ treatment should be approached. We present a case of renal failure in a patient with a longstanding 

history of CLL.  

Conclusion:In order to guide future management, our discussion features a detailed review of the literature 

with a focus on the various treatment modalities used in this very rare complication. 
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Introduction 

Chronic lymphocytic leukemia (CLL) is a cancer due to the uncontrolled growth and accumulation of 

mature B lymphocytes in the bone marrow and blood. It is the most common form of leukemia in 

adults with a median age at presentation of 72 years [1]. Many patients are asymptomatic and 

diagnosed only after a routine blood count reveals an absolute lymphocytosis. Asymptomatic kidney 

involvement of CLL is fairly common with up to 90% of patients having interstitial infiltration on 

autopsy [2, 3]. Less than twenty cases of acute renal failure due to direct CLL infiltration without any 

further pathology have been reported in the literature and many different treatment options have been 

used with varying responses [4-16]. 

Case Report 

Our case features an 86 year-old African American female with a past medical history of hypertension, 

type II diabetes mellitus, and CLL diagnosed with stage IV CLL two years prior when she presented 

with extensive neck, axillary, abdominal, and pelvic lymphadenopathy (LAD). Blood counts done at 

that time revealed a white blood cell (WBC) count of 64.6 103/μL and flow cytometry on peripheral 

blood confirmed the diagnosis of CLL. Pt was initially treated with bendamustine which was 

discontinued after two cycles due to poor compliance with follow up along with poor renal function, 

creatinine of 1.95 mg/dL. Given her age and other comorbidities the patient was then placed on 

chlorambucil however the patient was noncompliant with her treatment leading to disease progression 

and a decline in her performance status. Chlorambucil was discontinued 20 months after the initial 

diagnosis of her CLL. Presentation to our institution for altered mental status and hypoglycemia was 

approximately five months after discontinuation of chemotherapy, 25 months after the initial diagnosis 

of her CLL. Creatinine was found to be 4.2 mg/dL with a baseline around 1.9 mg/dL five months prior. 

Renal ultrasound was consistent with medical renal disease showing bilateral echogenic appearing 

kidneys with prominent renal pelvises and trace perinephric fluid. Bilateral kidney size was mildly 

increased on ultrasound with the right kidney 12.4 x 4.8 x 5.5 cm and left kidney 12.5 x 4.5 x 5.3 cm. 

Protein electrophoresis with immunofixation of urine and serum did not show any monoclonal protein. 

Creatinine reached a maximum value of 5.7 mg/dL. Due to the rapid rate of decline in kidney function 

a renal biopsy was performed which demonstrated dense infiltration of small lymphoid cells consistent 

with low grade B cell lymphoma as well as some focal segmental glomerulosclerosis [Figure 1-2]. 

Immunohistochemistry showed positive staining for CD19 [Figure 3] and mild staining for CD3 

[Figure 4] whereas CD20, CD5, cyclin D1, and CD10 were negative. Due to a continued poor 

performance status and declining renal function no chemotherapy was restarted. Two months later 

creatinine was stable at 4.75 mg/dL. The patient eventually entered hospice care and as lost to 

follow-up. 
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Fig1(left) Low magnification of kidney biopsy demonstrates dense infiltration of small lymphoid cells consistent 

with low grade B cell lymphoma. 

Fig2(right) Higher magnification of kidney biopsy demonstrates dense infiltration of small lymphoid cells 

consistent with low grade B cell lymphoma as well as some focal segmental glomerulosclerosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig3(left) CD19 staining of kidney biopsy demonstrates dense infiltration of small lymphoid cells consistent 

with low grade B cell lymphoma. Cells at the edge are artifactually negative. 

Fig4(right) CD3 staining of kidney biopsy demonstrates dense infiltration of small lymphoid cells consistent 

with low grade B cell lymphoma. 

Discussion 

Renal insufficiency is not uncommon in CLL patients as it can be seen in 7.5% of patients at the time 

of initial diagnosis and another 16.2% at some time during the disease course [17]. CLL can affect 

renal function via direct infiltration of B lymphocytes, deposits of immunoglobulin fractions, 

genitourinary obstruction from abdominal lymphadenopathy, cryoglobulinemia, paraneoplastic 

processes, and from tumor lysis syndrome with uric acid nephropathy [17-19]. 

A recent study by Strati et al. found that in CLL patients, the most common reasons for renal 

biopsy was renal insufficiency in 69% and nephrotic syndrome in 31%. The study showed that the 

most common findings in those renal biopsies were membranoproliferative glomerulonephrosis 

(MPGN), CLL infiltration as the primary etiology, and minimal change disease (MCD), respectively. 

This study had a total of six patients, the largest amount of patients with direct CLL infiltration as the 
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primary cause of renal failure. Half of the patients (n=3) had a diffuse pattern on renal biopsy affecting 

>50% of the cortex and the other half (n=3) a focal pattern affecting 20-30% of the cortex. The 

mechanism of renal failure in these patients was thought to be due to CLL infiltration compressing the 

renal tubules and microvasculature leading to obstruction and ischemia [6]. Of those six patients, 

two-thirds had relapsed or refractory CLL. Another study by Da’as et al. evaluated 700 patients with 

CLL and of those, five had proven renal infiltration but none with renal failure related directly to the 

leukemic infiltration, further proving the rarity of this disease processes [20]. 

In total, less than six cases in the literature include renal failure as the initial presentation of CLL 

[4,9,10,16]. In a report by Rifkin SI [5] it is stated that kidney size on ultrasound is roughly split in 

half between normal and increased. The most common pattern seen on kidney biopsies was dense 

interstitial infiltration predominantly in the cortex with many cases having some degree of glomerular 

fibrosis/sclerosis. One study did however have a more focal infiltration of the kidneys [14]. Most 

important is the absence of immune complexes in the biopsies making these cases due to direct 

infiltration of CLL. 

As mentioned previously, there is no agreed upon standard of care for the treatment of renal 

failure secondary to CLL. The combination of the alkylating agent chlorambucil, one of the earliest 

forms of treatment for CLL, and prednisone was used in three cases [7,10,12]. There was improvement 

in both the overall disease as well as the renal function but later recurrence of renal failure in one of 

the cases [10]. Another case showed improved renal function with single agent chlorambucil [13]. The 

combination regimen of cyclophosphamide, vincristine and prednisone (CVP) has also been used and 

demonstrated a rapid improvement in renal function and subsequent disease remission [16]. The 

addition of rituximab to the CVP regimen in two patients with renal failure secondary to CLL 

produced a long term remission in one patient but the other patient, while there was an initial response 

to treatment, ultimately relapsed with renal insufficiency again one year later [6]. Cyclophosphamide 

was used in combination with methylprednisolone with a good response [9] and with fludarabine at 

which time renal impairment continued [15]. 

The anti-CD20 monoclonal antibody rituximab was used in multiple different combinations: with 

methylprednisolone leading to improvement in renal function but recurrence of renal insufficiency at a 

later time [6], with the purine analog fludarabine and cyclophosphamide with partial remission but no 

improvement in renal function and continued dialysis [4], with fluderabine and prednisone yielding a 

partial response [5], and with the purine analog pentostatin and cyclophosphamide without renal 

improvement but avoidance of dialysis [6]. Another monoclonal antibody against CD20, afatumumab, 

was used in combination with methylprednisolone yielding significant improvement in renal function 

but recurrence at a later time [6]. 

Phillips JK et al [7] showed that the combination of external beam radiation to the renal bed 

followed by oral chlorambucil and prednisone resulted in substantial improvement in renal function. 

This is the only known case where external beam radiation therapy was used for renal CLL infiltration.  

With the constant flow of new advancements in CLL therapy, it will be interesting to see how the 

prognosis of this rare complication will change. Given the rarity of this condition it is unlikely there 

will be a prospective double-blind study to evaluate what the optimal treatment is for patient with 

renal failure secondary to CLL. Treatment should be individualized with attention on the array of side 

effects and contraindications of many of these chemotherapeutic medications along with the patient’s 

comorbidities. Recognition of this rare phenomenon is crucial as prompt recognition and intervention 

may reverse renal damage and recover function. Until now, regardless of the treatment modality, there 

seems to be a high recurrence rate. 
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