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Abstract

\

Rationale: Peptide receptor radionuclide therapy with '“Lu-Dotatate represents a major breakthrough in the treatment of |
metastatic well differentiated neuroendocrine tumors. This treatment is generally well tolerated. Reported severe long-term
hematological side effects are rare and include hematopoietic neoplasms and bone marrow failure.

Patients concerns: \We describe the case of a patient presenting spontaneous bleeding and bruising occurring 6 weeks after the
first administration of '””LLu-Dotatate. Blood tests showed anemia, thrombocytopenia, prolonged clotting times, profound fibrinolysis

and low levels of coagulation factors Il and V. There were no signs of tumor lysis syndrome.
Diagnosis: \We made the diagnosis of acute disseminated intravascular coagulation.

Intervention: Treatment consisted of multiple transfusions of fresh frozen plasma, fibrinogen and platelets, and corticosteroids.
Acute disseminated intravascular coagulation (DIC) persisted for 10days and then resolved.

Outcomes: Metabolic imaging 5months after the '”Lu-Dotatate administration showed disease progression. Treatment with
177Lu-Dotatate was not rechallenged due to the occurrence of DIC.

Lessons: Our case suggests that acute hemorrhagic disseminated intravascular coagulation can be a rare and life-threatening
subacute side effect of '"’Lu-Dotatate peptide receptor radionuclide therapy.

Abbreviations: DIC = acute disseminated intravascular coagulation, WD-NET = well differentiated neuroendocrine tumors.
Keywords: '"’Lu-Dotatate, case report, disseminated intravascular coagulation, neuroendocrine tumor, peptide receptor
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1. Introduction

Targeted treatment with the radiolabeled somatostatin analogue
77Lu-Dotatate represents a breakthrough in the systemic
treatment of metastatic well differentiated neuroendocrine
tumors (WD-NET), as most classic anticancer treatments have
minor efficacy in this disease. In the NETTER-1 trial, progression
free survival, overall response rate and quality of life were
markedly improved in midgut NET patients treated with '”"Lu-
Dotatate as compared to a high dose of somatostatin analogues,
validating '”’Lu-Dotatate as second-line systemic therapy.!"! In
the main clinical trials, subacute grade 3 to 4 hematological
toxicity is reported in 11% of patients.'"*! Long-term hemato-
logical toxicity (hematopoietic neoplasms or bone marrow
failure) occurs in 1% to 4% of cases after a latency period of
several years.>* No acute disseminated intravascular coagula-
tion (DIC) has been reported.

2. Case report

Written informed consent was obtained from the patient for
publication of this case report.

We describe the case of a fifty five-year-old woman who
developed spontaneous bleeding and bruising 6 weeks after the
first '”’Lu-Dotatate administration. She had been diagnosed
10years earlier with metastatic ileal WD-NET. She had no
other medical history except controlled hypertension. Previous
treatment lines included surgery, somatostatine analogues and
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Figure 1. Evolution of platelet and fibrinogen levels.

transarterial chemoembolization of hepatic metastases. As the
disease progressed despite previous treatment lines and ongoing
therapy with somatostatine analogues, a treatment with !””Lu-
Dotatate was initiated thirteen months after the last transarterial
chemoembolization. Pretreatment blood tests were normal. She
received a standard dosage of 7.4 Gigabecquerel intravenously.
The first injection was administered without immediate side
effects. Blood tests at week 2 and 4 after treatment showed grade
1 thrombocytopenia. At week 6, she presented to the emergency
department with spontaneous gingivorrhagia and bruising. She
had no fever; her general condition was good and clinical
examination was unremarkable except for gum bleeding and
multiple cutaneous ecchymosis. Initial laboratory tests showed
normocytic regenerative anemia (hemoglobin 85g/dL), throm-
bocytopenia (54 x 10.9/L), no signs of hemolysis, no
schistocytes, prolonged prothrombin time (25.8 seconds, 35%)
and prolonged activated partial thromboplastin time (1.63), low
fibrinogen (0.3 g/L), elevated fibrin monomer (>400 pg/mL) and
elevated fibrin degradation products (>20 pg/mL). Coagulation
factors 11 (49%) and V (44%) were low; factors VII (97 %) and X
(81%) were normal. Liver function tests were normal with the
exception of moderate elevation of gamma Glutamyl Transferase
(yGT=100UIL, N < 38UI/L). C-reactive protein was <5 mg/L.
There was no sign of tumor lysis syndrome. The bone marrow
aspirate and medullar karyotype were normal. Computed
tomography showed stable metastatic disease, including a large
stable necrotic liver metastasis.

Acute hemorrhagic DIC was diagnosed (International Society
of Thrombosis and Haemostasis DIC Score=38).1°! For the next
10days, as her clinical situation worsened with bleeding
manifestations, including a voluminous compressive chest
wall hematoma following bone marrow aspiration despite
preventive fibrinogen transfusion, 10 fresh frozen plasma, 6
fibrinogen and 4 platelet transfusions were administered (Fig. 1).
Because of the ineffectiveness of fibrinogen concentrates, we
investigated and eliminated the presence of an anti-fibrinogen
antibody.

Prednisone 40 mg/day was started on day 7 to reduce possible
DIC-aggravating cancer or radiation related inflammation.

The evolution was favorable under corticosteroids and
fibrinogen replacement therapy leading to normal hemostasis
parameters and platelet count. Transfusions were stopped on
day 11 and the patient was dismissed on day 13.

Treatment with '”"Lu-Dotatate was not restarted. Metabolic
imaging Smonths after the '”’Lu-Dotatate administration
showed disease progression.

3. Discussion

To our knowledge, this is the first report of acute DIC as a life-
threatening subacute side effect of '"“Lu-Dotatate peptide
receptor radionuclide therapy in a patient with metastatic
midgut WD-NET. The acute hemorrhagic DIC due to consump-
tion coagulopathy required hemostatic treatment by multiple
transfusions and fibrinogen injections. Recovery was slow.
Causal link to the patient’s long-term concomitant anti-
hypertensive treatment (lercanidipine, irbesartan, and hydro-
chlorothiazide) was ruled out.

Several mechanisms might explain the occurrence of acute DIC
in our patient. Firstly, cancer itself can activate the coagulation
pathways and patients with cancer are at increased risk of
thrombotic complications. However, DIC associated with solid
tumors is usually chronic and indolent. Chronic DIC is typically
treated with therapeutic doses of heparin.!”! For our patient, there
were no pretherapeutic signs of indolent DIC that might have
aggravated due to treatment. In the literature, we found 2 cases of
disseminated intravascular coagulation in metastatic neuroendo-
crine cancer, both associated with a pancreatic primary tumor. In 1
case, the patient died of DIC due to tumor lysis syndrome after
disease manipulation by core biopsy and cytotoxic therapy. In the
other case, DIC was reported to be related to the metastatic disease,
and not a side effect of antineoplastic treatment. The DIC resolved
after cytotoxic treatment.!®!

Aggressive hemorrhagic DIC can be associated with hemato-
logical malignancies at an early stage, such as acute pro-
myelocytic leukemia, and is characterized by marked
hyperfibrinolysis.”! In this situation, treatment of the underlying
cancer and hematologic support can reverse the coagulopathy.
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Prothrombin time and platelets must always be monitored, as
well as fibrinogen and fibrin degradation products. In case of
bleeding, guidelines recommend the transfusion of platelet
concentrates and plasma. Antifibrinolytic agents could also be
effective in this situation. Fibrinogen concentrate substitution
therapy is not recommended as first-line treatment of this type of
DIC.

Secondly, for our patient, as the onset of DIC was rapid and
severe and the metastatic midgut neuroendocrine tumor was
stable, we supposed '”’Lu-Dotatate was responsible for the
consumption coagulopathy. DIC induced by antineoplastic
treatment in solid cancers has been described, for example with
vemurafenib in metastatic melanoma.''®! We also hypothesized
tumor necrosis induced by '”"Lu-Dotatate could have stimulated
the coagulation cascade. Tumor lysis syndrome is a rare
complication of cancer therapy leading to metabolic abnormali-
ties including hyperkalemia, hypophosphatemia, hyperuricemia
and hypocalcemia frequently associated with severe kidney
injury. Pro-inflammatory cytokines could be the link between
tumor lysis syndrome and DIC. However, our patient had no
biological and imaging signs of tumor lysis syndrome induced by
177Lu-Dotatate.

Lastly, the question remains whether the administration of the
beta and gamma emitting radioisotope '””Lutetium could have
provoked radiation induced DIC. Radiation induced DIC is
described in animal experiments as part of space radiation
research." In humans, bleeding and clotting disorders have
been studied and described in atomic bomb casualties and victims
of accidental whole-body irradiation.!"?! Acute radiation induced
DIC due to the internal use of radioisotopes in medicine, some of
which have been in use for decades, has only been reported in 2
cases of *’Strontium treatment for prostate cancer bone
metastases.'>'*! Therefore, as radiation can induce activation
of the coagulation cascade resulting in DIC, the hypothesis of
radiation induced DIC cannot be refuted. Moreover, as radiation
is known to provoke inflammation, and inflammation in its turn
can activate the coagulation cascade, this might explain why our
patient responded so well to corticosteroid treatment.

Although in this single patient case no definite conclusions can
be drawn concerning the cause of acute DIC, which was probably
multifactorial, alertness is warranted. As the field of peptide
receptor radionuclide therapy is expanding and other targeted
radionuclide therapies are on their way in less-rare cancer types,
as for example '"/Lu- prostate-specific-membrane-antigen tar-
geting prostate-specific-membrane-antigen in metastatic prostate
cancer, the frequency of this rare and possibly fatal subacute side
effect might increase in the coming years.
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