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Acute renal cortex necrosis caused by arterial
thrombosis during treatment for acute promyelocyt-
ic leukemia

A 24-year old woman with a severe hemorrhag-
ic diathesis was diagnosed with acute promyelo-
cytic leukemia (APL). Treatment with all-trans
retinoic acid (ATRA) and tranexaminic acid was
started followed by idarubicin. The next day renal
impairement was noted finally resulting in anuria
and severe azotemia. She also experienced dimin-
ished consiousness, hypoxia, pleural effusions,
weight gain and peripheral edema. Because ATRA-
syndrome was supected, ATRA was stopped and
treatment with corticosteroids was initiated.
Despite these measures renal failure persisted, for
which hemodialysis was started. A renal biopsy,
taken 5 weeks after start of the treatment, demon-
strated renal artery thrombosis and cortex necro-
sis probably due to tranexaminic acid therapy in
combination with ATRA. This was confirmed by
cortical atrophy and wedge-shaped cortical perfu-
sion deficits demonstrated by CT-angiography. In
patients with APL, receiving ATRA in combination
with anti-fibrinolytic therapy, one should be aware
of rare but life-threatening thrombotic complica-
tions. In case of rapidly progressive renal failure
acute renal cortex necrosis should be considered
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Introduction. Bleeding complications are well known
causes of morbidity and mortality in patients with acute
promyelocytic leukemia (APL). For this reason patients
are often treated with anti-fibrinolytic drugs, besides the
anti-leukemic treatment with all-trans retinoic acid
(ATRA) and anthracyclin-based chemotherapy. The
combination of antifibrinolytics and ATRA however, can
sometimes lead to thrombotic complications. We
describe a unique patient with acute renal failure, com-
mencing immediately after start of treatment, caused by
cortex necrosis due arterial thrombosis.

Case report. A 24-year old woman was referred to our
hospital because of hemorrhagic diathesis, i.e. sponta-
neous hematomas with diameter of more than 20 cm
and epistaxis. Laboratory examination revealed mild
anemia (hemoglobin 6.3 mmol/l) and leukopenia (leuko-
cytes 3,1x109/L) and severe thrombocytopenia (platelets
7x109/L ) (Tabel 1.). Coagulation studies showed a
markedly decreased fibrinogen level, high D-dimer levels
and reduced ±2-antiplasmin levels indicating hyperfibri-
nolysis. Other coagulation tests (APTT, PT and
antithrombin) were normal. Bone marrow examination,
which was complicated by severe blood loss (2 mmol/L
hemoglobin level decrease), revealed an acute promyelo-
cytic leukemia (APL) based on the abundant presence of
typical promyelocytes (80%) with Auer rods.
Cytogenetic and molecular diagnostic examination
showed t(15;17) and PML-RAR fusion protein.
Treatment with all-trans retinoic acid (ATRA) in combi-
nation with tranexaminic acid and corticosteroids was
started immediately, followed by Idarubicin 12 mg/m2

the next day according to the PETHEMA LPA-99 proto-

col. During the second day mild azotemia was noted
(creatinin 135 mcmol/L, urea 9.0 mmol/L) and urinary
output was diminished to less than 1000 ml. Ultrasound
examination of the kidneys showed no structural abnor-
malities and arterial and venous doppler signs were pres-
ent. Because of the differential diagnosis of acute tumor
lysis syndrome (rise in LDH and phosphate) Idarubicin
was stopped, hydration was hightened and rasburicase
(recombinant urate oxidase) was started. Despite these
measures anuria developed and patient deteriorated. She
experienced weight gain, hypoxia, pleural effusions,
peripheral edema and diminished consiousness, which
was compatible with the ATRA-syndrome. ATRA was
stopped on day 3, tranexaminic acid was stopped, high
dose dexamethason was started and patient was admit-
ted to the ICU. Five days after the start of treatment for
APL hemodialysis had to be started because of a 20 kilo-
gram weight gain, hypertension and severe azotemia
(creatinin 724 mcmol/L and urea 32.9 mmol/L). After
stopping for 4 days the Idarubicin was given another 3
times to finish the first cycle of chemotherapy while
patient underwent hemodialysis and ATRA was restart-
ed after 2 weeks. After the first cycle of chemotherapy
APL was in complete remission based on cytomorpho-
logic criteria. Molecular diagnostics showed no PML-
RAR fusion protein and the coagulation disorders were
normalized (Tabel 1). Unfortunately the renal failure per-
sisted, for which she is still receiving hemodialysis 3
times a week. After normalization of the coagulation dis-
orders a needle biopsy from the kidney was performed 5
weeks after the start of chemotherapy. This biopsy
revealed severe acute cortex necrosis with intact
medullar tubuli and thrombosis in several middle sized
arteries in the cortex (Figure 1A and 1B). A repeated
ultrasound examination of the kidneys revealed no struc-

Table 1.



tural abnormalities and still normal venous and arterial
doppler signs were found. A CT-angiography of the kid-
neys, executed 2 months after start of the chemotherapy,
demonstrated cortical atrophy and wedge-shaped corti-
cal perfusion deficits, without any signs of occlusion
from the large renal arteries (Figure 2).

Discussion. Primary or secondary (to disseminated
intravascular coagulation) hyperfibrinolysis is frequently
seen in patients with APL probably caused by the release
of leukocyte proteases from the promyelocytes resulting
in plasmin activation.1;2 Another, more recently
described, mechanism of increased production of plas-
min is the high level of expression of annexin II on the
surface of APL cells.3 Annexin II is a cell-surface receptor
for both plasminogen and tissue plasminogen activator
(t-PA). Overexpression of annexin II may therefore con-
tribute to activation of the fibrinolytic system in APL.
Hyperfibrinolysis may result in life-threatening bleeding
complications with mortality rates up to 30%.4 Because
of this life threatening situation ATRA and anthraclin
based chemotherapy should be started immediately to
which antifibrinolytic therapy may be added in case of
hyperfibrinolysis, low platelet count (<50x109/L) and
active bleeding. Despite DIC features in nearly all patients with APL, caused by thrombin activating sub-

stances from leukemic cells, thrombotic complications
are seen infrequently in patients treated with
chemotherapy alone.7 In patients treated with both
ATRA and antifibrinolytc drugs bleeding complications
are effectively diminished, however thrombosis may be
seen more frequently.4,7 Sometimes thrombosis can be in
life threatening or even fatal. Several authors therefore
recommend not to use this combination or only cau-
tiously in patients with APL.8,9 The paradox of bleeding
and thrombosis may be explained by the disappearence
of the hyperfibrinolysis after 4 to 7 days during treat-
ment with ATRA resulting in a persistent procoagulant
state.6,10,11 This clinical observation is substantiated by
studies of Mendell et al, who showed that after five days
of ATRA treatment plasmin overexpression decreased to
normal levels, which was preceded by normalized cellu-
lar expression of annexin II.3 Therefore it is advised to
discontinue antifibrinolytic treatment after 4 to 5 days.
Some even suggest to administer heparin prophylactical-
ly after 5 days of treatment.1,7 Renal failure in patients
with APL is rarely encountered during treatment, but the
causes can be diverse, including tumor lysis syndrome,
ATRA-syndrome and sepsis. Several authors have
described the increased risk of renal impairement with
the application of ATRA,7,12 mostly caused by the ATRA
syndrome.13 A rare cause of renal impairement during
treatment with ATRA is thrombosis of renal vessels.4,7

We have found two case reports of patients with APL
who died during treatment with ATRA in combination
with antifibrinolytic drugs. Post mortem examination
revealed generalized microthrombi and occlusions of
microcapillaries, including the kidneys. Acute cortex
necrosis was well documented in our patient by histo-
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Figure 1a. and 1b.
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logic examination of renal biopsy and visualized by CT-
angiography. No reversibility of renal failure was
observed during 4 months of follow-up resulting in pro-
longed hemodialysis three times a week. This case
demonstrates that even in the presence of severe hyper-
fibrinolysis and active bleeding in a patient with APL one
should be careful to administer antifibrinolytic drugs in
combination with ATRA, because of the risk of severe
thrombosis. In the case of rapidly progressive renal fail-
ure during treatment of patients with APL one should
consider acute cortex necrosis and anti-fibrinolytic drugs
should be discontinued immediately.
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