[ ¥ Case Report

Successful Treatment of Renal Infiltration Complicated by Atypical
Hemolytic Uremic Syndrome in a Leukemic Child

Abstract

Renal infiltration in children with acute leukemia has been reported previously; however, it has rarely
been described in association with atypical hemolytic uremic syndrome (aHUS). We present a case of
9-year-old boy who developed life-threatening aHUS in the 1% week of Burkitt leukemia/lymphoma
diagnosis with renal infiltration. Complete resolution of aHUS was achieved after therapeutic plasma
exchange. This is an uncommon complication of Burkitt leukemia/lymphoma in a pediatric case.
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Introduction

Renal infiltration in children with acute
leukemia has been reported previously;
however, it has rarely been described in
association with atypical hemolytic uremic
syndrome  (aHUS).!'8!  Most  reported
cases of aHUS have been diagnosed
either before the first signs of leukemia
or after chemotherapy for leukemia.®¥l A
literature search revealed only one case
of simultaneous occurrence of aHUS
and acute lymphoblastic leukemia (ALL)
till date.”). We report the first case of
the therapeutic plasma exchange (TPE)
treatment in a child with precursor
type  t(8;14)(q24;q32)-positive  Burkitt
leukemia/lymphoma  who  had  renal
infiltration complicated by aHUS.

Case Report

A 9-year-old boy presented with oliguria,
hypertension, and periorbital edema. He
was diagnosed with precursor type t(8;14)
(924;q32)-positive Burkitt leukemia/
lymphoma with central nervous system
involvement and tumor lysis syndrome
(TLS). A complete blood count showed
hemoglobin (Hb) concentration 8.3 g/L
and platelet count 43 x 10°L. Biochemical
investigations revealed elevated uric acid
(9 mg/dl) and lactate dehydrogenase (LDH;
2400 TU/L). The patient’s electrolyte
imbalance resolved, but his urine output
remained inadequate despite effective
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hydration and hemodialysis for TLS.
Radiological  imaging and  urinalysis
suggested renal infiltration secondary

to acute leukemia. Macroscopically, the
patient’s urine resembled lipemic plasma and
microscopic examination revealed abundant
blast cells. These observations were supported
by positron emission tomography (PET)
and magnetic resonance imaging (MRI)
findings consistent with renal infiltration,
including  bilateral renal enlargement
and pathological increased uptake of
18F-fluoro-2-deoxy-D-glucose [Figure la].
Epstein-Barr virus polymerase chain reaction
was negative at diagnosis. His urinary
findings and immunophenotypic features
were previously reported by Kaya et al.”!

While on steroid therapy, the patient’s
LDH (19,536 IU/L) and creatinine
(2.32 mg/dl) levels increased markedly
again and his anemia and thrombocytopenia
worsened despite transfusion on
day 7 [Figure 2a]. At that time, his Hb,
platelets and reticulocytes were 4.9 g/dl,
26.8 x 10°/1 and 6.5%, respectively. His
peripheral blood examination consisted
with  microangiopathic  features  such
schistocytes and helmet cells [Figure 2b].
His coagulation profile was normal and
direct Coombs test was negative. Urinalysis
showed hematuria and his haptoglobin
level was below 10 mg/dl (normal range:
30-200 mg/dl). His ADAMTS-13 activity
and stool tests were normal, but his C3
level was 77 mg/dl (79-152 mg/dl). He
developed aHUS in the 1% week after
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Figure 1: Initial and posttreatment 18F-fluoro-2-deoxy-D-glucose
positron emission tomography images. On the initial positron emission
tomography scan (a) diffuse increased 18F-fluoro-2-deoxy-D-glucose
uptake was observed in bone marrow, renal parenchyma and the enlarged
spleen suggesting diffuse malignant cell infiltration in these organs. The
posttreatment positron emission tomography examination (b) showed
normal distribution of 18F-fluoro-2-deoxy-D-glucose and complete
resolution of previous pathological positron emission tomography findings

diagnosis. Acute renal failure did not respond to 10-15 cc/
kg fresh frozen plasma infusion and steroid administration.
TPE was administered for 2 consecutive days, after which
clinical and laboratory assessments revealed a dramatic
response. Induction chemotherapy was continued without
any complications, and he was in complete remission on
day 33. The patient remained well with no signs of disease
recurrence in PET and MRI imaging during 2 months
after diagnosis [Figure 1b]. However, on day +70, while
still on the second induction phase, he developed very
early combined bone marrow and central nervous system
relapse. The second complete remission was achieved with
ALL-REZ BFM-2002 protocol and rituximab. At the time
of writing, allogeneic hematopoietic stem cell transplant
was scheduled from full-matched sibling donor.

Discussion

Diagnosing renal infiltration in children who have recently
been diagnosed with acute leukemia is very challenging.
Infections, nephrotoxic drugs, and TLS are other causes of
acute kidney injury in such cases, and it can be difficult
to distinguish which condition is responsible for observed
renal damage.[! As we observed in our case, bilateral renal
enlargement, presence of blast cells in urine, and kidney
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Figure 2: Changes in hemoglobin and creatinine levels (a) and lactate
dehydrogenase and platelet values (b) over time

dysfunction are strong predictors of leukemic infiltration of
the kidney in our case.

aHUS is a rare but serious life-threatening complication
in patients with renal infiltration of leukemia. When
we searched the literature for aHUS in patients with
ALL, we found only eight pediatric cases in which
aHUS developed secondary to leukemic infiltration or
chemotherapy.?®*!  Similarly, simultaneous aHUS and
ALL have been previously reported in only one case who
resolved with induction chemotherapy in a childhood
series.”! Although anemia, thrombocytopenia, and elevated
LDH are common abnormalities in patients with leukemia,
coexistence of the second unexplained LDH elevation with
hemolytic anemia, thrombocytopenia, and renal dysfunction
should alert the physician to the likelihood of aHUS
development. In parallel with these findings, aHUS was
detected in the 1* week of leukemia diagnosis in our case.

Early diagnosis and treatment of aHUS and underlying
hematological problem are of critical importance for
the patient’s survival. In most of the published cases,
aHUS resolved with initiation or discontinuation of
chemotherapy depending on the etiology.”® However,
our case did not respond to steroid induction for renal
infiltration complicated by aHUS. No standard approach
for aHUS has been reported to date. The benefit of TPE
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in a recently published an international consensus approach
for aHUS in children was uncertain.'”!@ However, TPE
for 2 consecutive days produced marked reduction in
serum LDH level and elevation Hb level, platelet count,
and resolution of renal dysfunction in our case. Similar
successful TPE administration was previously described
in a 37-year-old Spanish male who developed renal failure
with HUS secondary to acute promyelocytic leukemia.l' It
has been suggested that some chemokines release or cancer
cell lines glycoprotein receptor overexpression resulting
in platelet and fibrin formation in renal endothelial cell
during the acute phase of leukemia may contribute to the
development of aHUS in these cases."” TPE can be used
to rapidly reduce these substances in such cases with aHUS
secondary to leukemic infiltration of the kidney.['™

Conclusion

It is emphasized that TPE should be kept in mind if there
are laboratory findings of unexplained LDH elevation with
microangiopathic hemolytic anemia, thrombocytopenia, and
renal dysfunction supporting aHUS in patients with renal
infiltration of leukemia at diagnosis.
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