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Case Report

Gemcitabine induced hemolytic uremic syndrome
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Background:

Case Report:

Conclusions:

Summary

Gemcitabine is frequently used for the treatment of many cancers. Not infrequently it leads to de-
velopment of hemolytic uremic syndrome, presenting with hemolytic anemia, acute kidney injury
and occasionally peripheral edema, livedo reticularis and digital necrosis.

A 78 year old man with non-small cell lung cancer developed uremic syndrome following treat-
ment with multiple chemotherapy agents including gemcitabine. He was treated aggressively with
hemodialysis and plasmapheresis. Initially he responded but upon attempts at decreasing the fre-
quency of plasmapheresis, lactate dehydrogenase increased and platelet count decreased, indicat-
ing continuing hemolysis. Hemolysis responded to splenectomy but he continued to require he-
modialysis treatment.

Although many cases of gemcitabine induced HUS have been reported, its cause and pathogene-
sis remain unclear and it should be used with caution. Frequent monitoring of renal function and
close observation of the patient are essential.
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Case Report

BACKGROUND

Gemcitabine, a fluorine substituted citarabine (2-2 diflu-
rodeoxycytidine) is an anti-metabolite used for the treat-
ment of a variety of malignancies including non-small cell
lung cancer, pancreatic cancer, breast cancer, ovarian can-
cer, metastatic renal cell carcinoma [1] and mesothelio-
ma. Side effects of the drug are multiple but the most im-
portant ones include myelotoxicity, hepatorenal toxicity,
increased vascular permeability and peripheral edema. In
recent years, many cases of acute renal failure, due to hemo-
lytic uremic syndrome and attributed to gemcitabine have
been described [2-4], but the cause and the treatment of
the disease remain unclear. Herein we report a case of HUS
following the use of gemcitabine and review the pertinent
literature on the subject.

CASE REPORT

initiated and simultaneously he was placed on plasmaphere-
sis (PLEX), one volume exchange, with fresh frozen plasma
replacement. Lactate dehyrogenase and platelet count were
used as indicators of response to treatment. He respond-
ed to PLEX after 10 treatments, but on decreasing the fre-
quency of PLEX, LDH rose and platelet count decreased.
PLEX exchange volume was increased to 1.5 and in spite of
daily treatments, on attempt to decrease the frequency of
PLEX, platelet count decreased and LDH increased again
(Figure 1). This was in spite of the fact that he was simul-
taneously on vincristine. Failing 28 PLEX treatments, he
was referred for splenectomy. After splenectomy, his plate-
let count increased, LDH decreased and both remained
stable until his death four months later. Post-splenectomy,
kidney function did not improve and he remained hemo-
dialysis dependent.

DiscussIoN

The patient was a 78 year old African American man with
history of pulmonary asbestosis who was diagnosed to have
non-small cell lung cancer with metastases to his spine.
Due to spread of the disease to the bones, he was deemed
not to be a candidate for surgery. He was initially treated
with radiation therapy to his spine and later he was placed
on chemotherapy, consisting of paclitaxel, 90 mg per dose
x 15 doses. Due to lack of response, paclitaxel was switched
to docetaxel and he received six doses, 80 mg each. Having
no response, he was switched to gemcitabine and he received
17 doses, 1000 mg each over the next 8 months. Six months
later, a rise in his serum creatinine and blood urea nitro-
gen (BUN) levels were observed. At this time, he looked ca-
chectic, afebrile and hypertensive. Laboratory evaluation
showed: White blood cell count (WBC) 32200/L, hematocrit
32.2%, platelet 91000, BUN 64 mg/dL, creatinine 4.4 mg/dL
(Baseline 1.3), proteinuria >1000 mg/dL (random urine)
and hematuria. Renal ultrasound showed normal size kid-
neys and no hydronephrosis. Suspecting acute glomerulo-
nephritis or vasculitis, he underwent a percutaneous kid-
ney biopsy that showed obsolescent glomeruli, thrombosis
of glomerular capillaries and arterioles, consistent with the
diagnosis of hemolytic uremic syndrome. Due to fluid over-
load and presence of uremic symptoms, hemodialysis was

This case illustrates an uncommon but a serious complica-
tion of gemcitabine therapy for malignancy, thrombotic mi-
croangiopathy or hemolytic uremic syndrome (HUS). HUS
is the most common renal complication of gemcitabine
therapy presenting with acute kidney injury, proteinuria,
hematuria, thrombocytopenia, hemolytic anemia and el-
evated lactate dehydrogenase levels. Early recognition of
this condition is often delayed as anemia and thrombocy-
topenia of HUS may mimic the myelotoxicity of the drug
itself. Occasionally, rising reticulocyte count, livedo reticu-
laris appearing in lower extremities or digital necrosis may
be initial manifestations of HUS [5,6]. Rarely, anemia re-
sistant to erythropoietin therapy, new onset hypertension
or exacerbation of prior hypertension are clues to the pres-
ence of HUS [7]. Mean duration of time between the initi-
ation of therapy and the onset of HUS is 7.4 months, with
a median cumulative dose of 20,000 mg/m?* or 21.9 doses
of gemcitabine [8]. Renal failure and hemolysis frequently
lead to hemodialysis and plasma exchange.

The true incidence of gemcitabine induced HUS is difficult
to estimate as many cases may go unrecognized. Its incidence
has been variously reported to be between 0.015 to 4% [8]
and its true cause is unknown. Some authors speculate that
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a partial decrease in ADAMTS-13, caused by cancer itself or
cancer drugs [9] and some suggest prolonged and repeated
therapy as causative factors. Gemcitabine induced HUS has
traditionally been treated with plasma exchange but there
are questions about its efficacy. Our patient was treated in-
tensely with plasmapheresis, hemodialysis and finally sple-
nectomy. His HUS was stabilized with normal platelet counts
and LDH levels, but he continued to be dialysis dependent.

Gemcitabine can also cause nausea, vomiting and sometime
peripheral edema due to increased vascular permeability
and capillary leak [10,11]. As such, it can cause pre-renal
azotemia and in some cases hyponatremia. The latter situ-
ation should respond to expansion of intravascular volume
with crystalloids. In a human study of 11 untreated patients
with non-small cell lung cancer, initial gemcitabine infusion
had no effect on GFR and renal plasma flow as measured
by iothalamate and 131- Hippuran clearances. However
with repeated infusions, 3 patients had a 10% decrease in
GFR and one patient developed albuminuria and erythro-
cyturia [12]. Of interest, one case of MPGN type I in asso-
ciation with gemcitabine therapy has been reported [13].

Gemcitabine is an off-white powder with a molecular weight
of 299.6 Daltons, excreted primarily by the kidneys as inac-
tive metabolites. It has minimal protein binding and there-
fore it is dialyzable and therefore it should be given post-
dialysis. There are no established guidelines for use of the
gemcitabine in patients with chronic kidney or liver disease
but it should be used with caution in these patients. Close
monitoring of BUN, creatinine, platelet count and LDH is
advisable when treating patient with gemcitabine.

Why gemcitabine causes HUS is unclear, but endothelial
damage to glomerular capillaries and formation of thrombi
may be contributing factors. HUS induced by gemcitabine is
an atypical one and traditionally plasma exchange has been
used to remove the possible offending agent or antibody.
However, reports indicate that PLEX is not effective in all
cases [14,15] and the most important therapeutic decision
is to stop gemcitabine. In many cases, HUS stabilizes or sub-
sides once gemcitabine is discontinued. Gore and etal in a
review of the reported cases of gemcitabine induced HUS
pointed out that 56% of 26 untreated vs. 30% of 18 PLEX
treated patients recovered. They speculated that the differ-
ence in the rate of recovery may have been due to use of in-
tense dialysis therapy in the PLEX untreated group. There
are also reports in the literature of the use of splenecto-
my [16] and rituximab for the treatment of gemcitabine
induced HUS that is resistant to plasmapheresis and with-
drawal of gemictabine [17,18]. Ecluzimab a C5 inhibitor
has been recently approved by FDA for atypical HUS, how-
ever its role in malignancy or chemotherapy induced HUS
has not been defined [19,20].

CONCLUSIONS

We have reported a case of gamcitabine induced HUS and
reviewed the literature on therapeutic options and renal
pharmacology of gemcitabine. A high degree of suspicion

is essential to the early diagnosis of HUS. Plasma exchange
can be tried but the most important action by the treating
physician is to discontinue the offending drug.
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