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Abstract. Although pre-B acute lympho-
blastic leukemia (ALL) is the most common 
type of renal leukemic infiltration; the renal 
infiltration with leukemia cells as the ini-
tial manifestation of leukemia is very rare. 
Translocation (1;19)(q23;p13) is one of the 
most common chromosomal abnormali-
ties in patients with ALL and is observed in 
5 – 6% of children with pre-B ALL. How-
ever, the incidence of t(1;19) in adults is 
lower, not exceeding 3%, and the prognosis 
of adult patients is usually poor. Herein, we 
report a 52-year-old female patient with pre-
B ALL who initially presented as bilateral 
renal enlargement. The cytogenetic analy-
sis revealed chromosomal abnormalities in-
cluding t(1;19). The patient underwent three 
consecutive courses of chemotherapy with 
VDLP (vincristine, daunorubicin, L-asp, and 
prednisolone) and gained a short complete 
remission. Her kidneys recovered to normal 
size, and renal function returned to normal 
level. However, after complete remission 
for only 3 months, the patient exhibited re-
sistance to consolidation chemotherapy and 
indicated evidence of marrow relapse. Al-
though we increased the drug dosage and at-
tempted to use a different protocol, she died 
of severe anemia and hemorrhage almost 
10  months after she was first admitted. In 
conclusion, pre-B cell ALL is the most com-
mon type of leukemia to present with renal 
infiltration as the presenting sign. Because of 
the poor outcome of ALL, some new thera-
peutic approaches may improve the patients’ 
conditions.

Introduction

Symptoms of acute lymphoblast leuke-
mia (ALL) usually present as fatigue, lack 
of energy, dyspnea, dizziness, bleeding, easy 
bruising, and infections arising from the ex-

pansion of leukemic cells in the bone mar-
row, peripheral blood, and extramedullary 
sites. Renal involvement is more common 
in children, especially during the late stage 
of the disease and in relapse cases [1]. How-
ever, involvement of skin, testicles, kidneys, 
joints, and bones is uncommon in adults [2]. 
The most common type of leukemia initially 
manifested as renal involvement is pre-B 
ALL. There are four reports in the English 
literature describing five cases of adult pre-B 
ALL presenting initially with renal involve-
ment [3, 4, 5, 6]. There are some other types 
of leukemia which can also cause renal in-
jury and acute renal failure [7, 8].

The t(1;19)(q23;p13) translocation is 
one of the most common chromosomal ab-
normalities in patients with ALL. In chil-
dren with pre-B ALL, t(1;19) is observed in 
5 – 6% of patients overall, whereas the in-
cidence of t(1;19) in adults is lower, not ex-
ceeding 3% [2]. Herein, we describe for the 
first time an unusual case of pre-B ALL in an 
adult initially presenting as acute renal fail-
ure and bilateral renal enlargement that was 
associated with chromosomal abnormalities 
of t(1;19).

Case report

A 52-year-old woman was admitted with a 
2-month history of lumbago and a 2-week his-
tory of gross hematuria. Recently, she com-
plained that her hypertension was difficult to 
control in spite of antihypertensive drug treat-
ment (Norvasc). Blood testing revealed the 
following: blood urea nitrogen (BUN) 34 mg/
dL, serum creatinine (Scr) 2.72  mg/dL, and 
lactate dehydrogenase (LDH) 523  U/L. The 
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complete blood count showed the following: 
hemoglobin (Hb) 85  g/L, white blood cell 
count (WBC) 15.1  ×  109 cells/L, and lym-
phocyte count 4.6  ×  109 cells/L. Urine test-
ing revealed as follows: red blood cell count 
291 cells/HPF, WBC 4 cells/HPF, protein ±, 
and occult blood +++. Abdominal computed 
tomography (CT) showed homogeneously 
enhanced soft tissues occupying the bilateral 
enlarged kidney as well as retroperitoneal 
lymphadenopathy (Figure 1). The patient also 
underwent a CT scan of her chest, but no valu-
able information was obtained.

A percutaneous renal biopsy indicated 
that the renal interstitium was diffusely infil-
trated with atypical small to medium round 

cells (Figure 2A), which were characterized 
by minimal cytoplasm, a high ratio of nucle-
ar to cytoplasm, convoluted hyperchromatic 
nuclei, and inconspicuous nucleoli (Fig-
ure  2B). Immunohistochemical staining re-
vealed that the leukemic cells were positive 
for TdT (Figure 3A) and CD10 (Figure 3B), 
partly positive for CD79α (Figure 3C), and 
negative for vimentin, CD99, NSE, CD20, 
BCL-2, CD5, CD23, cyclin-D1, BCL-6, 
CD3, and MPO. A Ki-67 stain indicated a 
proliferation rate of 90%. The blasts were 
round or oval in shape and exhibited less 
cytoplasm. Intracytoplasmic vacuoles could 
be observed in some tumor cells. Other nor-
mal cells of the marrow, such as myeloid 
cells, erythroid cells, megakaryocytes, and 
platelets, were significantly reduced. The 
immunophenotypic surface markers of the 
leukemic cells were determined using immu-
nofluorescence by flow cytometric analysis. 
The blasts, mature lymphocytes, granulo-
cytes, and erythroblasts accounted for 72%, 
8%, 14%, and 6% of nucleated marrow cells, 
respectively. The leukemic cells were posi-
tive for CD10, CD19, CD79α, HLA-DR, 
and TdT, and negative for CD20, CD33, and 
CD34. The features of leukemic immuno-
phenotype supported the diagnosis of pre-B 
ALL with renal involvement. The patient’s 
cytogenetic analysis indicated that the chro-
mosomal mutations involved chromosomes 
1, 6, 9, 13, and 19, and the karyotypes were 
as follows: 45, der(19)t(1;19)(q23;p13.3), 
der(6;9)(p10;p10), I(9)(q10), der(13), 
(q12q14)del(13)(q22q34), 46.

Figure 1.  Abdominal computed tomography scan 
showing the bilateral enlarged kidney as well as 
retroperitoneal lymphadenopathy.

Figure 2.  A: The kidney was diffusely involved with atypical small to medium blasts (H & E, ×200). B: The 
blasts exhibited minimal cytoplasm, a high nuclear: cytoplasmic ratio, convoluted hyperchromatic nuclei, 
and inconspicuous nucleoli (H & E, ×400).
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The patient started ALL induction che-
motherapy (VDLP, vincristine, daunoru-
bicin, L-asp, and prednisolone) for three 
consecutive cycles. During the first cycle of 
chemotherapy, the patient developed severe 
pancytopenia and tumor lysis syndrome. 
The patient also exhibited hyperkalemia, 
hyperphosphatemia, hypocalcemia, and hy-
perlithuria. Her blood pressure became hy-
potensive as a result of the metabolic acido-
sis and electrolyte disturbances. However, 
the patient’s condition was well controlled 
after the appropriate treatments, including 
supplying plasma and platelets, correcting 
electrolytes, stimulating marrow growth, and 
intravenous injection of anti-infection drugs. 
At the end of the first cycle of chemother-
apy, her renal function returned to normal: 
BUN 11.4 mg/dL and Scr 0.87 mg/dL. Re-
peated marrow biopsies indicated an initial 
complete remission, and blasts accounted 
for only 0.2% of the total marrow cells. The 
patient’s kidneys returned to the normal size 
after the third cycle of chemotherapy. She 
was then treated with a consolidation che-
motherapy protocol for another three cycles. 
However, the marrow biopsy after the sixth 

cycle of chemotherapy indicated evidence of 
marrow recurrence. Although we increased 
the drug dosage and attempted to use a dif-
ferent medical protocol, the patient exhibited 
resistance to chemotherapy and recurrence in 
the marrow. The last marrow biopsy after the 
seventh cycle of chemotherapy indicated that 
the tumor cells accounted for 80  –  90% of 
the total marrow cells. The latest laboratory 
test revealed the patient’s hemoglobin was 
50 g/L, and the platelet count was 10×109/L. 
She died with severe anemia and hemor-
rhage 10 months after she was first admitted 
to hospital.

Discussion

Pre-B ALL is the most common type 
of leukemia initially presenting with re-
nal involvement. The clinicopathological 
features of the five cases concerning adult 
pre-B ALLs with renal enlargement as the 
initial presentation and our case are listed in 
Table 1. The patients were middle aged and 
the age ranged from 22 to 53 years (median 
43.3 years). Four were women, and 2 were 

Figure 3.  A: The blast cells were positive for TdT 
(×200). B: CD10 staining was positive in the blast 
cells (×400). C: CD79α staining was partly positive 
in the blast cells (×400).
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men. The clinical presentations were not 
characteristic, and the patients complained 
of fever, body pain, and hypertension. Most 
patients showed abnormal renal function ex-
cept for 1 patient (case 2), who had normal 
BUN and Scr value. Only half of patients 
(3 cases) showed anemia, and all patients 
had high WBC and LDH value. CT exami-
nation indicated that the renal tissues were 
involved by diffuse leukemic infiltration (4 
cases) or focal infiltration (2 cases). There-
fore, we suggest that WBC and high serum 
LDH value may provide important clues for 
the possible diagnosis of leukemia with renal 
involvement for patients manifesting with 
acute renal failure and renal enlargement.

Pre-B ALL is morphologically indistin-
guishable from pre-B lymphoblastic lym-
phoma (pre-B LBL). The World Health 
Organization classification of tumors of he-
matopoietic and lymphoid tissues defines 
the two tumors as different clinical stages of 
the same biological entity. When manifest-
ing as a tumor mass without any or minimal 
peripheral blood or marrow involvement, the 
tumor should be diagnosed as pre-B LBL. 
With extensive peripheral blood and marrow 
involvement, it is suitable to term the tumor 
as pre-B ALL. Therefore, marrow biopsy is 
substantial for the identification of them.

TdT is restricted to lymphoid precursors, 
and CD19 and CD79a are highly specific 
markers for B lineage. In the present case, 
the blasts expressed TdT, CD19, and CD79a, 
which suggested that these cells were de-
rived from the pre-B-cell lineage.

The patient’s immunophenotype was con-
sistent with the characteristic surface antigen 
profile of pre-B ALL with t(1;19), which in-
cludes CD19+, CD10+, CD22+, CD34–, and 
CD20+/–, whether the translocation is bal-
anced or derivative [9]. Because other types 
of leukemia can also infiltrate renal tissue, it 
is important to differentiate pre-B ALL from 
T-cell ALL, minimally differentiated acute 
myeloid leukemia (AML), and the blastoid 
variant of mantle cell lymphoma. The posi-
tive expression of CD3 and CD5 is charac-
teristic of T-cell ALL. The strongly positive 
myeloperoxidase (MPO) staining suggested 
the diagnosis of AML, and Cyclin-D1 is a 
useful marker for mantle cell lymphoma.

Pre-B ALL also needs to be distinguished 
from other small round cell tumors occurring Ta
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in the kidney. Ewing’s sarcoma/PNET usu-
ally occurs in the central nervous system or 
soft tissue which also can occur in the kid-
ney in rare cases [10]. The positive expres-
sion of vimentin and CD99 in Ewing’s sar-
coma/PNET can help to distinguish it from 
pre-B ALL. Renal carcinoid tumor is a rare 
neoplasm, and is composed of monomor-
phic round or polygonal cells with granular 
amphophilic to eosinophilic cytoplasm. The 
tumor cells demonstrated trabecular, ribbon-
like, and gyriform patterns, and the test re-
sult positive for immune markers of chro-
mogranin A and synaptophysin can help its 
differentiation from other analogous renal 
tumors [11, 12]. Primary renal neuroblasto-
ma is also rare. Although it has some identi-
cal morphological features with pre-B ALL, 
it usually occurs in infants [13].

One of the most common transloca-
tions found in patients with ALL is t(1;19)
(q23;p13). This translocation can alter the 
E2A gene on chromosome 19p13 in child-
hood B-ALL, leading to the formation of 
a fusion gene (E2A-PBX1) that encodes a 
hybrid transcription factor with oncogenic 
potential. The E2A-PBX1 fusion protein 
functions as a potent transcriptional activa-
tor and transforms several cell types in vi-
tro, including fibroblasts, myeloid progeni-
tors, and lymphoblasts [2]. The translocation 
t(1;19) had a balanced form, t(1;19), and an 
unbalanced form der t(1;19), and the initial 
response to chemotherapy and short-term 
outcome showed no difference between the 
balanced and unbalanced forms of t(1;19).

The chromosome abnormalities might 
have important indicative roles for the pa-
tients’ prognosis. In children with pre-B 
ALL, the presence of translocations is as-
sociated with a significantly increased inci-
dence of traditional high-risk features, and 
t(1;19) is largely responsible for the poor 
prognosis. However, a more intensive che-
motherapy regimen can offset the negative 
impact of children ALL with t(1;19) [14]. 
With contemporary treatment, patients with 
the t(1;19) and E2A/PBX1 fusion have a 
favorable overall outcome but an increased 
risk of CNS relapse [15]. In adults with 
t(1;19), the prognostic relevance is not as 
good as in children. Most adult patients with 
t(1;19) usually failed to therapy within 1 year 
and do not respond to intensive therapy [16]. 

With the development of leukemogenesis, 
tyrosine kinase inhibitors like dasatinib may 
provide one hopeful treatment for adult ALL 
with t(1;19) [17].

In conclusion, pre-B cell ALL is the most 
common type of leukemia to present with renal 
infiltration as the presenting sign. The translo-
cation t(1:19) is one of many possible reasons 
for the poor result of patients. Therefore, we 
should offer some new therapeutic approaches 
to improve the patients’ conditions.

Written informed consent was obtained 
from the parents of the patient for publica-
tion of this case report and accompanying 
images.

Funding

This work is supported by Shanghai 
Health Bureau grant (20134464).

Conflict of interest

The authors declare that they have no 
conflict of interests.

References
[1]	 Sato A, Imaizumi M, Chikaoka S, Niizuma H, 

Hoshi Y, Takeyama J, Fujii K, Nishio T, Watanabe 
M, Maesawa C, Hayashi Y, Iinuma K. Acute renal 
failure due to leukemic cell infiltration followed 
by relapse at multiple extramedullary sites in a 
child with acute lymphoblastic leukemia. Leuk 
Lymphoma. 2004; 45: 825-828. CrossRef 
PubMed

[2]	 Faderl S, Jeha S, Kantarjian HM. The biology 
and therapy of adult acute lymphoblastic leuke-
mia. Cancer. 2003; 98: 1337-1354. CrossRef 
PubMed

[3]	 Au WY, Kwong YL, Ma SK. Aleukemic leukemia 
masquerading as renal masses: a rare presentation 
of adult lymphoblastic leukemia. Am J Hematol. 
2000; 65: 328-329. CrossRef PubMed

[4]	 Suh WM, Wainberg ZA, de Vos S, Cohen AH, 
Kurtz I, Nguyen MK. Acute lymphoblastic leuke-
mia presenting as acute renal failure. Nat Clin 
Pract Nephrol. 2007; 3: 106-110. CrossRef 
PubMed

[5]	 Zhou Y, Tang Z, Liu ZH, Li LS. Acute lymphoblas-
tic leukemia complicated by acute renal failure: a 
case report and review of the literature. Clin 
Nephrol. 2010; 73: 321-325. CrossRef PubMed

[6]	 Gupta N, Gupta SK, Rathi S, Sharma SK, Ma-
hapatra M, Seth T, Mishra P, Saxena R. Acute 
lymphoblastic leukemia presenting as non-oligu-
ric renal failure and hypertension. Leuk Res. 
2010; 34: e150-e151. CrossRef PubMed



Pre-B acute lymphoblastic leukemia initially presenting as AKI: a case report and review of the literature	 65

[7]	 Enriquez R, Sirvent AE, Marin F, Perez M, Alpera 
MR, Amorós F. Severe renal complications in 
chronic myelomonocytic leukemia. J Nephrol. 
2008; 21: 609-614. PubMed

[8]	 Dou X, Hu H, Ju Y, Liu Y, Kang K, Zhou S, Chen 
W. Concurrent nephrotic syndrome and acute re-
nal failure caused by chronic lymphocytic leuke-
mia (CLL): a case report and literature review. 
Diagn Pathol. 2011; 6: 99-105. CrossRef PubMed

[9]	 Pui CH, Raimondi SC, Hancock ML, Rivera GK, 
Ribeiro RC, Mahmoud HH, Sandlund JT, Crist 
WM, Behm FG. Immunologic, cytogenetic, and 
clinical characterization of childhood acute lym-
phoblastic leukemia with the t(1;19)(q23;p13) or 
its derivative. J Clin Oncol. 1994; 12: 2601-2606. 
CrossRef PubMed

[10]	 Rizzo D, Barone G, Ruggiero A, Maurizi P, Fur-
faro IF, Castagneto M, Riccardi R. Massive ve-
nous thrombosis of inferior vena cava as primary 
manifestation of renal Ewing’s sarcoma. Clin 
Nephrol. 2011; 75: 560-564. CrossRef PubMed

[11]	 Kuroda N, Tanaka A, Ohe C, Mikami S, Nagashi-
ma Y, Inoue K, Shuin T, Taguchi T, Tominaga A, 
Alvarado-Cabrero I, Petersson F, Brunelli M, 
Martignoni G, Michal M, Hes O. Review of renal 
carcinoid tumor with focus on clinical and patho-
biological aspects. Histol Histopathol. 2013; 28: 
15-21. PubMed

[12]	 Armah HB, Parwani AV. Primary carcinoid tumor 
arising within mature teratoma of the kidney: re-
port of a rare entity and review of the literature. 
Diagn Pathol. 2007; 2: 15-21. CrossRef PubMed

[13]	 Fan R. Primary renal neuroblastoma – a clinical 
pathologic study of 8 cases. Am J Surg Pathol. 
2012; 36: 94-100. CrossRef PubMed

[14]	 Raimondi SC, Behm FG, Roberson PK, Williams 
DL, Pui CH, Crist WM, Look AT, Rivera GK. Cy-
togenetics of pre-B-cell acute lymphoblastic leu-
kemia with emphasis on prognostic implications 
of the t(1;19). J Clin Oncol. 1990; 8: 1380-1388. 
CrossRef PubMed

[15]	 Jeha S, Pei D, Raimondi SC, Onciu M, Campana 
D, Cheng C, Sandlund JT, Ribeiro RC, Rubnitz 
JE, Howard SC, Downing JR, Evans WE, Relling 
MV, Pui CH. Increased risk for CNS relapse in 
pre-B cell leukemia with the t(1;19)/TCF3-PBX1. 
Leukemia. 2009; 23: 1406-1409. CrossRef 
PubMed

[16]	 Khalidi HS, O’Donnell MR, Slovak ML, Arber 
DA. Adult precursor-B acute lymphoblastic leu-
kemia with translocations involving chromosome 
band 19p13 is associated with poor prognosis. 
Cancer Genet Cytogenet. 1999; 109: 58-65. 
CrossRef PubMed

[17]	 Bicocca VT, Chang BH, Masouleh BK, Muschen 
M, Loriaux MM, Druker BJ, Tyner JW. Crosstalk 
between ROR1 and the Pre-B cell receptor pro-
motes survival of t(1;19) acute lymphoblastic leu-
kemia. Cancer Cell. 2012; 22: 656-667. CrossRef 
PubMed


