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IDNEY involvement is common in

non-Hodgkin’s lymphoma (NHL) with incidence

up to 30%-40% in autopsy studies.! However,

it us- ually occurs late in the course of the
disease and is clinically silent. Clinically overt renal disease
including acute kidney injury (AKI) as its primary manife-
station is rarely reported, moreover, Fanconi syndrome (FS)
is extremely rare as the main manifestation in NHL. In this
report, we presented a case of NHL primarily presenting
with FS and AKI due to diffuse interstitial infiltration of NHL
cells and emphasized the important role of renal biopsy,
especially renal immunohistochemical analysis in the di-
agnosis of renal diffuse lymphoma.

CASE DESCRIPTION

A 48-year-old woman was admitted in February 2007
with nausea and vomiting for 9 months. In an examination
in October 2006, laboratory tests showed that hemoglobin
was 80-100 g/L, serum potassium 2.82 mmol/L, CI~ 110
meq/L, HCO3™ 17 mmol/L, and serum creatinine (SCr) 117
pmol/L with normal gastroscopy and enteroscopy findings.
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Because of continued nausea and weakness, she was
transferred to our hospital for further examination and
treatment after general supporting treatment. During the
past 9 months, she lost 20 kg in body weight. She had no
history of Sjégren’s syndrome and medicine allergy. Phy-
sical examination found appearance of anemia. No body
surface lymphadenopathy or hepatosplenomegaly, no ab-
normal lung and heart findings, and no edema was ob-
served. The laboratory investigations in our hospital
showed that SCr was 255 pymol/L, blood urea nitrogen 8.52
mmol/L, CI~ 111 meq/L, lactic dehydrogenase 214 U/L,
lactic acid 8.4 mmol/L, and normal glucose. Arterial blood
gas analysis revealed severe metabolic acidosis with HCO3™
being 9.6 mmol/L, bases excess —16 mmol/L, and anion
gap 24.6 mmol/L. Renal tubule associated investigation
produced the following results: urine glucose 5.5 mmol/L,
urine amino acid (+), serum potassium 3.0 mmol/L; hy-
pouricemia with serum urea acid at 138 pmol/L; hypo-
phosphatemia with phosphorus at 0.87 mmol/L; and
proximal tubular HCOs™ reabsorption rate 16%. The 24-
hour urine measurement showed protein at 1.96 g and
potassium 124.32 mmol. Serum immunoglobulin and light
chain tests were normal and immunoserologic analysis
results including ANA, ds-DNA, ENA, ANCA were all nega-
tive. Protein electrophoresis and immune electrophoresis
did not find abnormal protein. Ultrasonography showed the
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size of the left kidney was 11.5 cmx5.5 cmx5.5 cm and
that of the right kidney 10.8 cmx5.4 cmx5.4 cm without
obstruction. CT scan displayed bilateral enlarged kidneys
and mildly irregular surface with uniform density, showing
no evidence of mass, retroperitoneal lymphadenopathy, or
hepatosplenomegaly. Percutaneous renal biopsy revealed
nearly normal morphology of glomeruli with negative
immunofluorescence staining for IgG, IgA, IgM, C3, C4,
and Cl1qg. Most tubules were compressed by diffuse infil-
trated lymphoid cells in interstitium (Fig. 1A). Bone marrow
smears for three times did not find atypical lymphoid cells.

The patient was given potassium chloride to treat
severe hypokalemia, and NaHCOs for metabolic acidosis.
After administration of prednisone 1 mg-kg*-d?, SCr ra-
pidly dropped to normal level after 1 week. However, she
still needed a large dose of NaHCO3 (15-20 g/d) to maintain
HCO3™ concentration at the low limit of normal level due
to lactic acidosis. Subsequently, immunohistochemical an-
alysis indicated that lymphoid cells infiltrated in the kidneys
were strong positive for B-cell antigens CD20 and CD79a
and only some were with positive staining of CD3 (Fig. 1B).
The final diagnosis was diffuse large B cell lymphoma with
AKI (failure in RIFLE criteria) and FS, renal tubular acidosis,
and lactic acidosis. Two months later, repeated bone
marrow biopsy also showed localized lymphoid cells with
strong positive CD20 expression. The patient received the
treatment of R-CHOP protocol, including cyclophosphamide,
adriamycin, vincristine, and prednisone combined with
rituximab. When acidosis was improved three days after
chemotherapy, NaHCOs; was stopped. Unfortunately, she
developed severe pneumonia after chemotherapy and died
in July 2007.

DISCUSSION

Renal involvement as a part of systemic lymphoma is
quite frequent. However, it often appears in the form of
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asymptomatic hematuria, proteinuria, or insidious renal
failure in most cases. The presentation of complete FS,
renal tubular acidosis, and AKI consequent to renal NHL is
extremely rare.

The patient in this case initially manifested digestive
system symptoms such as nausea, vomiting, and weak-
ness, therefore had been treated and examined with ga-
stroscopy and enteroscopy in the Department of Gastro-
enterology. The renal lesion was not suspected due to
normal SCr level. When transferred to our hospital, she
presented with AKI (failure phase according to RIFLE
classification), severe hyperchloremic metabolic acidosis,
and hypokalemia with renal potassium wasting. Renal
tubular investigation displayed glycosuria with normogly-
cemia, aminoaciduria, proteinuria, hypouricemia, hypo-
phosphatemia, and increased proximal tubular HCO;
excretion, consistent with FS. FS is a transport defect in the
proximal renal tubule leading to renal losses of phosphate,
uric acid, bicarbonates as well as glucose, amino acids, and
other organic compounds. In adults, it is usually caused by
Sjogren’s syndrome, light chain deposition disease, amy-
loidosis, and exposure to heavy metals or other agents, etc.
However, FS secondary to NHL is quite rare. After ex-
cluding other causes based on clinical and laboratory test
results including normal protein and immune electropho-
resis, negative ANA and ENA, FS was confirmed to be the
result of tubular damage caused by squeezing of diffuse
lymphoid cell infiltration in interstitium. Ultrasound and CT
showed mildly enlarged kidneys. Tubular and interstitial
nephritis was highly suspected according to renal mor-
phologic changes. The patient was administrated with
prednisone and responded well with rapid improvement of
renal function. However, metabolic acidosis was still quite
severe with significantly elevated anion gap and lactic
acidosis that could not be explained by interstitial nephritis
and tubular dysfunction. Renal immunohistochemical in-
vestigation displayed densely infiltrated lymphoid cells with

Figure 1. HE staining (A) and immunohistochemical analysis results (B) of kidney biopsy.

A. Light microscopy revealing diffuse infiltration of lymphoid cells in the interstitium and highly compressed tubules; HE staining

x200

B. Strong positive expression of B-cell antigen CD20 in the infiltrated cells. DAB x200



Vol. 25, No.3

strong expression of B-cell antigen, and renal NHL was
ultimately confirmed.

Malignant lymphomas can affect kidneys in several
ways. They may precipitate AKI by causing ureteral or renal
vascular obstruction, or by paraneoplastic mechanisms
such as hypercalcemia and hyperuricemia.>> Furthermore,
it has also been reported that lymphoma may occasionally
impair renal function by causing glomerulonephritis, in-
cluding membrane proliferative glomerulonephritis, mi-
nimal change disease, focal segmental sclerosis, mesangial
proliferative glomerulonephritis, and monoclonal immu-
noglobulin deposit disease.®® Although AKI caused by direct
renal parenchymal infiltration has been reported in the li-
terature,®!! FS and renal acidosis as the primary manife-
station of NHL is rarely seen. Renal tubular dysfunction and
AKI in this patient were considered to be due to tubular
compression and lesions caused by dense interstitial infil-
tration according to the pathophysiological characteristics.
In addition, the rapid improvement in renal function and
acidosis after treatment of NHL with prednisone and
R-CHOP provided further evidence that NHL was the cause
of her renal dysfunction. Some criteria have been suggested
for the diagnosis of primary renal lymphoma, including: (1)
renal failure as the initial presentation, (2) enlargement of
the kidneys without obstruction, (3) diagnosis made only
based on renal biopsy, (4) absence of other causes of renal
failure, and (5) rapid improvement of renal function after
radiotherapy or systemic chemotherapy.'? Considering the
marked renal lesions and the absence of extra-renal in-
volvement such as lymphadenopathy, hepatosplenomegaly,
or bone marrow infiltration at the time of renal biopsy, we
postulated that the kidneys in this case were the primary
location of NHL.

The prognosis of renal NHL is variable. Early and ac-
curate diagnosis is very important in guiding appropriate
treatment. Most of the limited cases reported in the lite-
rature showed rapid systemic progression and a poor
prognosis with median survival within 9 months after
presentation.'*** The addition of rituximab to CHOP
protocol may improve the outcome of renal NHL.>!® Be-
sides, AKI caused by diffuse infiltration of tumor cells
seemed to have a rapid response to chemotherapy.®° In
this patient, AKI and metabolic acidosis also dramatically
improved after treatment with prednisone and R-CHOP.

In conclusion, AKI and FS caused by NHL is rather rare,
but lymphoma should be seriously considered in the dif-
ferential diagnosis of renal tubular dysfunction especially in
patients with enlarged kidneys or other unexplained
symptoms by renal disease. Renal biopsy serves a crucial
role in the diagnosis. In cases of dense interstitial infiltra-
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tion, immunohistochemical investigation can define the
precise nature of the infiltration, guiding appropriate
therapy.

REFERENCES

1. Miyake O, Namiki M, Sonoda T, et al. Secondary in-
volvement of genitourinary organs in malignant lym-
phoma. Urol Int 1987; 42:360-2.

2. Chang PY, Lee SH, Chao TK, et al. Acute renal failure due
to hypercalcemia-related nephrocalcinosis in a patient of
non-Hodgkin's lymphoma featuring swelling of bilateral
kidneys. Ann Hematol 2008; 87:489-90.

3. Karagiannis A, Tsorlalis I, Kakafika A, et al. Acute renal
failure due to tumor lysis syndrome in a patient with
non-Hodgkin's lymphoma. Ann Hematol 2005; 84:343-6.

4. Miura N, Suzuki K, Yoshino M, et al. Acute renal failure due
to IgM-lambda glomerular thrombi and MPGN-like lesions
in a patient with angioimmunoblastic T-cell lymphoma.
Am J Kidney Dis 2006; 48:e3-9.

5. Naeije G, Meert AP, Deneft F, et al. B-cell lymphoma
presenting with renal failure associated to spontaneous
tumor lysis syndrome and urinary tract obstruction. J
BUON 2005; 10:397-400.

6. Adamidis KN, Metaxatos G, Hadjiconstantinou V. Splenic
marginal lymphoma and glomerulonephritis: case report
and review of the literature. Ren Fail 2010; 32:281-5.

7. Alshayeb H, Wall BM. Non Hodgkin's lymphoma associated
membranoproliferative glomerulonephritis: rare case of
long term remission with chemotherapy: a case report.
Cases J 2009; 2:7201.

8. Rault R, Holley JL, Banner BF, et al. Glomerulonephritis
and non-Hodgkin's lymphoma: a report of two cases and
review of the literature. Am J Kidney Dis 1992; 20:84-9.

9. Sellin L, Friedl C, Klein G, et al. Acute renal failure due to
a malignant lymphoma infiltration uncovered by renal
biopsy. Nephrol Dial Transplant 2004; 19:2657-60.

10. Reuter S, Rahbar K, Busch V, et al. Acute renal failure due
to primary bilateral renal large B-cell lymphoma: diag-
nostics and follow-up by FDG-PET/CT. Clin Nucl Med 2009;
34:722-4.

11. Dede F, Yilmaz B, Ayli D, et al. Acute tubulo-interstitial
nephritis associated with diffuse large B-cell lymphoma
presenting as acute renal failure. Ren Fail 2008; 30:465-
7.

12. Ozaltin F, Yalcin B, Orhan D, et al. An unusual cause of
acute renal failure: renal lymphoma. Pediatr Nephrol 2004;
19:912-4.

13. Yasunaga Y, Hoshida Y, Hashimoto M, et al. Malignant
lymphoma of the kidney. J Surg Oncol 1997; 64:207-11.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chang%20PY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lee%20SH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chao%20TK%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Ann%20Hematol.');
http://www.ncbi.nlm.nih.gov/pubmed/15580501
http://www.ncbi.nlm.nih.gov/pubmed/15580501
http://www.ncbi.nlm.nih.gov/pubmed/15580501
http://www.ncbi.nlm.nih.gov/pubmed/16797380
http://www.ncbi.nlm.nih.gov/pubmed/16797380
http://www.ncbi.nlm.nih.gov/pubmed/16797380
http://www.ncbi.nlm.nih.gov/pubmed/17357196
http://www.ncbi.nlm.nih.gov/pubmed/17357196
http://www.ncbi.nlm.nih.gov/pubmed/17357196
http://www.ncbi.nlm.nih.gov/pubmed/20199193
http://www.ncbi.nlm.nih.gov/pubmed/20199193
http://www.ncbi.nlm.nih.gov/pubmed/20199193
http://www.ncbi.nlm.nih.gov/pubmed/1621685
http://www.ncbi.nlm.nih.gov/pubmed/1621685
http://www.ncbi.nlm.nih.gov/pubmed/1621685
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reuter%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rahbar%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Busch%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Clin%20Nucl%20Med.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dede%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yilmaz%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ayli%20D%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Ren%20Fail.');

188 CHINESE MEDICAL SCIENCES JOURNAL September 2010

14. Yunus SA, Usmani SZ, Ahmad S, et al. Renal involvement 2007; 50:885-9.
in non-Hodgkin's lymphoma: the Shaukat Khanum expe- 16. Tokar M, Rogachev B, Levi I, et al. Rituximab in a patient
rience. Asian Pac J Cancer Prev 2007; 8:249-52. with acute renal failure due to B-cell lymphomatous
15. Diskin CJ, Stokes T], Dansby LM, et al. Acute renal failure infiltration of the kidneys. Leuk Lymphoma 2004; 45:819-

due to a primary renal B-cell ymphoma. Am J Kidney Dis 20.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yunus%20SA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Usmani%20SZ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ahmad%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Asian%20Pac%20J%20Cancer%20Prev.');
http://www.ncbi.nlm.nih.gov/pubmed/15160963
http://www.ncbi.nlm.nih.gov/pubmed/15160963
http://www.ncbi.nlm.nih.gov/pubmed/15160963

