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Delayed and sequencial hemolytic uremic syndrome as 
a complication of Gemcitabine therapy
Síndrome hemolítico-urêmica tardia e sequencial como complicação da terapia com gemcitabina
Thaís Sampaio Corrêa de Almeida1 , Renata Colombo Bonadio1, Rafaela Lopes da Silva Naves1, Paulo Henrique 
Amor-Divino1, Paulo Marcelo Gehm Hoff1

Gemcitabine is a widely used drug in the treatment of diverse malignancies and its use has 
been approved by the US Food and Drug Administration. This drug has been associated with 
a rare adverse event, the Hemolytic Uremic Syndrome (HUS), characterized by acute kidney 
injury, microangiopathic hemolytic anemia, and thrombocytopenia. The purpose of this report 
is to draw attention to an atypical manifestation of this severe and unusual complication, 
and discuss its management and outcome. We report a 70-year-old woman with Li-Fraumeni 
syndrome diagnosed with pancreatic adenocarcinoma and leiomyosarcoma, whom after 
fourteen cycles of therapy with gemcitabine and nab-paclitaxel, with good disease control, 
developed clinical manifestation of atypical HUS with exuberant pulmonary symptoms, 
followed by hemolytic anemia, and acute renal failure presenting on an unusual sequential 
fashion. The case highlights the importance of maintaining a high suspicion for SHU in patients 
receiving gemcitabine,being aware that delayed and atypical manifestations may occur.
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CASE REPORTS CLINICAL ONCOLOGY

A gencitabina é um fármaco amplamente utilizado no tratamento de diversas neoplasias e seu 
uso foi aprovado pelo FDA dos Estados Unidos desde 1994. Esse fármaco tem sido associado 
a um evento adverso raro, a síndrome hemolítico-urêmica (SHU), caracterizada por lesão 
renal aguda, anemia hemolítica microangiopática e trombocitopenia. O objetivo deste relato 
é chamar a atenção para uma manifestação atípica dessa complicação grave e incomum e 
discutir seu manejo e desfecho. Relatamos o caso de uma mulher de 70 anos com síndrome 
de Li-Fraumeni diagnosticada com adenocarcinoma pancreático e leiomiossarcoma, que após 
quatorze ciclos de terapia com gencitabina e nab-paclitaxel, com bom controle da doença, 
desenvolveu manifestação clínica de SHU atípica com sintomas pulmonares exuberantes, 
seguido por anemia hemolítica e insuficiência renal aguda apresentando-se de forma sequencial 
incomum. O caso destaca a importância de manter uma alta suspeita de SHU em pacientes que 
recebem gencitabina, estando ciente de que podem ocorrer manifestações tardias e atípicas.

RESUMO
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INTRODUCTION
Hemolytic uremic syndrome (HUS) is a rare syn-

drome characterized by renal failure, thrombocytope-
nia, and hemolytic anemia.[1] It was first described in 
1955 by Gasser et al.,[2] in a pediatric patient who de-
veloped hemorrhagic diarrhea and enterocolitis relat-
ed to Escherichia coli infection. This syndrome has high 
mortality rates of 10-40% and in some cases up to 60-
70%.[3] The first time HUS was described in a oncology 
patient as a result of antineoplasic agent was in 1979.
[4] Since then, several other chemotherapy agents and 
drugs have been associated with the development of 
HUS. Nowadays, HUS still a rare and severe disorder 
and it’s atypical variant correspond to a type of throm-
botic microangiopathy (TMA) that carries a poor prog-
nosis and is related to diverse causes including infec-
tious disease, malignancy, connective tissue disease, 
pregnancy, hemolytic anemia, elevated liver enzymes, 
low platelet syndrome (HELLP syndrome), malignant 
hypertension and some kinds of drugs (bleomycin, 
cisplatin, gemcitabine, mitomycin C, tacrolimus, cyclo-
sporine, anti-VEGF agents, interferon, etc.).[5]

Gemcitabine is a pyrimidine analog, frequently 
used as chemotherapy agent for the treatment of a 
variety of malignancies, specially non-small cell lung 
cancer, pancreatic cancer, breast cancer, ovarian can-
cer, among others. Adverse effects can be multiple but 
the main ones include myelotoxicity and hepatorenal 
toxicity. Most recently, many cases of aHUS related to 
the use of gemcitabine have been described in litera-
ture, despite being an unusual complication with the 
incidence reported to be between 0.02% and 2.2%.[6,7]

The exact presentation and treatment of this con-
dition still unclear and also the difficulty in the diag-
nosis delays it’s treatment resulting in unsuccessful 
management of this condition. Given this, early rec-
ognition of atypical HUS related to gemcitabine is im-
portant, as prompt discontinuation of the drug and 
other therapies are essential to avoid complications 
such as end-stage renal disease or even death.

CASE REPORT
A 70-year-old woman with Li-Fraumeni syndrome 

(variant TP53 c.375G>A p.T125T.) had a diagnosis of 
metastatic pancreatic adenocarcinoma and leiomyo-
sarcoma. The patient had previously received sev-
eral systemic treatments with disease progression. 
She received intravenous infusion of nab-paclitaxel 
and gemcitabine at day 1 and day 8 every 21 days at 
the following doses: nab-paclitaxel at 110mg/m2 and 
gemcitabine at 800mg/m2, with a partial tumor re-
sponse. Immediately after the 14th infusion of gem-
citabine and nab-paclitaxel chemotherapy, she had 
an acute episode of dyspnea and hypoxemia. Vital 
signs revealed a blood pressure of 150x90mmHg, 
heart rate 82 beats/min, respiratory rate of 20 ipm 
and oxygen saturation of 78% on room air. Respira-
tory examination showed wheezing without other 
signs. Cardiac, neurological, abdominal, and limb ex-
amination showed no abnormalities.

She was hospitalized for two weeks, requiring 
oxygen support. A chest computed tomography an-
giogram showed a new discrete interstitial infiltra-
tion and stable lung nodules. Echocardiogram, BNP, 
and troponins showed no alterations. In a pandemic 
context, the patient was tested for COVID-19, which 
excluded the viral infection. After initiation of corti-
costeroids, she had a gradual improvement of the pul-
monary symptoms. Despite that, some days after she 
progressed with a worsening of laboratory tests, with 
hemoglobin (Hgb) of 8.3g/dL (12.0-15.5g/dL), plate-
lets of 53.000/mm³ (150.000-400.000/mm3). C3 and 
C4 levels were 130mg/dL (67-149mg/dL) and 41mg/
dL (10-38mg/dL), respectively, lactate dehydrogenase 
(LDH) level was 490U/L (135-214U/L) and haptoglobin 
15mg/dL (36-195mg/dL). Peripheral smear showed 
1.2% schistocytes (2.1-14.9%). ADAMTS 13 level was 
110% (68-163%).

Weeks after the initial symptoms, a rising serum 
creatinine (Cr) appeared - Cr of 2.14mg/dL (0.60-
1.10mg/dL) reaching the level of 4.55mg/dL. Urine 
analysis showed pH 5.0 (5.0-8.0), proteins 0.75g/L 
(<0.10g/L), glucose 1.0mg/dL (<0.3g/L), nitrite nega-
tive, leucocytes 10.000/mL (<30.000/mL), erythrocytes 
44.000/mL (<12.000/mL) and rare cylinders.

Diagnosis of a hemolytic uremic syndrome second-
ary to gemcitabine therapy (GiHUS) was suspected. 
Despite continuation of corticosteroids for 7 weeks, 
her renal function continued to deteriorate with a high 
content of proteins in urine analysis (proteins 3.46g/L) 
setting the criteria of nephrotic proteinuria. The re-
nal biopsy showed glomerular lesions consistent with 
thrombotic microangiopathy, endarteritis obliterans, 
acute interstitial nephritis with eosinophils, focal acute 
tubular necrosis and arteriosclerosis, reinforcing the 
diagnosis of HUS (Figures 1 and 2).

Plasmapheresis was performed during 5 sessions 
with no improvement. She then received eculizumab 
(900mg 1x/week) for 5 weeks which resulted in signifi-
cant improvement of hematological parameters. Also, 
her renal function did recover with no more need of 
hemodialysis (ESRD).

Figure 1. Intersticium dissociated by edema, fibrosis in a lymphocytic 
inflammatory infiltrate (black arrow) interspersed with eosinophils 
(blue arrows), present in more than 50% of the compartment. 
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DISCUSSION
This case illustrates an uncommon presentation 

of hemolytic uremic syndrome secondary to gemcit-
abine therapy (GiHUS).

The first case of gemcitabine-related HUS (GiHUS) 
was reported by Casper et al. (1994)[8] in a 55-year-old 
man with pancreatic adenocarcinoma after receiving 
gemcitabine treatment for a year. Currently, it’s inci-
dence varies from 0.008% to 1.4% with an overall in-
cidence of 0.015%, though many cases may be unrec-
ognized because the first presentation as anemia can 
be confused with gemcitabine myelotoxicity.[2,9,10] Also, 
it is noted to be more common in senior males what 
can reflect the natural incidence of the malignancies 
for which gemcitabine is used.[11]

The exact pathophysiology of GiHUS still unclear, but 
it is suspected that complement activation leads to en-
dothelial damage and subsequent platelet aggregation 
contributing to formation of thrombi.[12,13] This theory is 
supported by the pathological findings of complement 
and immunoglobulin deposition in the endothelium.

The entity thrombotic microangiopathy (TMA) must 
present with microangiopathic hemolysis, thrombocy-
topenia and one or more of the following: neurolog-
ical symptoms, renal impairment, or gastrointestinal 
symptoms. In case the patient develops neurologic fea-
tures and abnormal ADAMTS13 activity associated with 
anemia and thrombocytopenia we can define the TMA 
as thrombotic thrombocytopenic purpura (TTP).[14,15] 
Otherwise, if the syndrome presents with renal impair-
ment and without neurologic symptoms we can say 
it is atypical hemolytic uremic syndrome. Therefore, 
hemolytic uremic syndrome (HUS) is defined by the 
triad of hemolytic anemia (hemoglobin <10g/dL) with 
fragmented erythrocytes (schizocytes), thrombocyto-
penia (platelets <150.000/mm3) and renal impairment 
(serum creatinine > upper limit of normal for age).

We describe here an atypical presentation of HUS and 
our purpose is to highlight an unusual and sequential 
presentation in this case that started with exuberant pul-
monary symptoms and only weeks after the first symp-
toms evolved with other signs that could make us raise 
the hypothesis of aHUS caused by the gemcitabine, such 
as hemolytic anemia and renal dysfunction (Graphic 1). 

Another point of this case, we would like to highlight 
is that besides the sequential clinical presentation, 
the clinical signs only appeared after the 14th infu-
sion of the drug and usually, the patient develops 
symptoms at the first infusions of gemcitabine.

Figure 2. Black arrows point to endarteritis obliterans. 

Graphic 1. Represents the duration of each clinical presentation 
in days. 

There is currently no consensus on the gold-stan-
dard treatment for GiHUS. Usually, therapy of aHUS 
involves supportive care with attention to manage-
ment of acute kidney injury and systemic complica-
tions. The most important step after diagnosing Gi-
HUS is immediately discontinue gemcitabine.[12,16-18] 
To reverse the condition, other modalities of treat-
ment can be considered, such as plasmapheresis, 
corticosteroids, haemodialysis, and monoclonal an-
tibodies.[12,18] The role of plasmapheresis in the man-
agement of chemotherapy induced TMA had been 
questioned because about 50% of patients still prog-
ress to end stage renal disease (ESRD),[4] requiring 
haemodialysis. Rituximab has also been used for the 
treatment of GiTMA.[19,20]

Eculizumab is a novel C5 inhibitor recently ap-
proved by FDA for atypical HUS.[13,21] However, its use 
in GiHUS has not been precisely defined yet.

Our patient demonstrated significant improve-
ment in haematological parameters after initiation 
of eculizumab therapy and also showed improve-
ment of renal dysfunction after the 5th dose of the 
medication. Therefore, the patient no longer needed 
renal replacement therapy confirming the success of 
treatment of this case, despite poor prognosis.

CONCLUSION
Physicians should maintain high suspicion for Gi-

HUS, since early discontinuation of the drug and ini-
tiation of supportive therapies may importantly im-
pact outcomes. In addition to renal dysfunction and 
blood alterations, other signs and symptoms related 
to microangiopathy may occur. In this case report, 
the first disease manifestations were pulmonary 
symptoms. Although no standard therapy is estab-
lished for GiHUS, options include steroids, plasma-
pheresis, and rituximab. Another more recent op-
tion is eculizumab, an inhibitor of the complement 
C5 protein, with activity for aHUS but with its role in 
malignancy or chemotherapy induced HUS not well 
defined yet.
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