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CASE REPORT

Carcinoid crisis induced by receptor radionuclide therapy
with 90Y-DOTATOC in a case of liver metastases from
bronchial neuroendocrine tumor (atypical carcinoid)
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ABSTRACT. SS receptors are overexpressed in
many tumors, mainly of neuroendocrine origin,
thus enabling the treatment with SS analogs.
The clinical experience of receptor radionuclide
therapy with the new analog [90Y-DOTAO-Tyr3 |-
octreotide [90Y-DOTATOC] has been developed
over the last decade and is gaining a pivotal role
in the therapeutic workout of these tumors. It is
well known that some procedures performed in
diagnostic and therapeutic management of en-
docrine tumors, such as agobiopsy and hepatic
chemoembolization, can be associated with the
occurrence of symptoms related to the release
of vasoactive amines and/or hormonal peptides
from tumor cell lysis. This is the first report of a
severe carcinoid crisis developed after receptor
radionuclide therapy with 90Y-DOTATOC admin-
istered in a patient affected by liver metastases
from bronchial neuroendocrine tumor (atypical

INTRODUCTION

Carcinoid syndrome is due to excessive secretion of
serotonin and other vasoactive peptides and usually
occurs when an intestinal or bronchial neuroendo-
crine tumor has spread to the liver. It is characterised
by episodic flushing, diarrhoea, wheezing and, even-
tually, by right-sided valvular heart disease (1). Acute
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carcinoid). Despite protection with H1 receptor
antagonists, octreotide and corticosteroids, few
days after the therapy the patient complained of
persistent flushing of the face and upper trunk,
severe labial and periocular oedema, diarrhoea
and loss of appetite. These symptoms increased
and required new hospitalisation. The patient re-
ceived iv infusion of octreotide associated with H1
and H2 receptor antagonists and corticosteroid
therapy, which induced symptom remission within
few days. The case here reported confirms that
radionuclide therapy is highly effective in deter-
mining early rupture of metastatic tissue and also
suggests that pre-medication should be imple-
mented before the radiopeptide administration
associated with a close monitoring of the patient
in the following days.
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carcinoid crisis has been reported during surgical
manipulation of liver metastases and/or anesthesio-
logical induction (2, 3). Moreover many diagnostic
or therapeutic procedures leading to cell rupture,
such as fine needle agobiopsy, laser broncoscopy,
liver chemoembolization may cause massive release
of vasoactive substances, thus resulting in acute
symptoms. Neuroendocrine tumors often bear SS
receptors, particularly the subtype 2, which allow the
treatment of tumor hypersecretion and possibly of
primary and metastatic lesion growth by octreotide
or lanreotide (4-7). SS analogs are effective either in
long-term symptom control or in prevention of the
acute carcinoid crisis, when administered before and
during tumor manipulation or anesthesia. Receptor
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radionuclide therapy with radiolabeled SS analog
[90Y-DOTAO-Tyr3 J-octreotide [20Y-DOTATOC] is a
new treatment for neuroendocrine tumors, that has
been developed over the last decade with promis-
ing results. 90Y-DOTATOC therapy was used in
various phase-I/Il trials. In a 10-yr experience, 90Y-
DOTATOC has proved to be a safe therapy, with
mild toxicity and few side effects. Indeed complete
plus partial remissions were reported in 10-30% of
patients in most studies (8-11).

Here we report a severe carcinoid crisis occurring
after 90Y-DOTATOC therapy in a patient affected by
metastasised bronchial neuroendocrine tumor.

CASE REPORT

The patient, a 65-yr-old-male, underwent surgery for
the removal of 2 liver metastases in July 1998 and
right bilobectomy for the bronchial primary neuroen-
docrine tumor in September 1998. According to the
last World Health Organization (WHO) classification
the histological tumor type is a well-differentiated,
functionally, endocrine carcinoma of the lung, clas-
sified as an atypical carcinoid on the basis of the
histological pattern, the Ki-67 value (10%) and the
number of mitoses (4/mm?). Although the patient
was asymptomatic, serotonin was 1.95 pmol/I (n.v.
0.45-1.2) and 5-hydroxyindoleacetic acid (5-HIAA)
was 17.6 mg/24 h (n.v. 2-8 mg/24 h) at surgery. Ab-
domen and chest computed tomography (CT) scan,
performed é months later, was negative. In August
1999 the OctreoScan, bone scintigraphy and CT
scan showed bone metastases of the right iliac horn
and occipito-parietal region of the skull. The patient
was treated with LAR octreotide 20 mg monthly and
subsequently also in combination with a-interferon
2b (3 MU x 3/week sc) from March to July 2001 for 4
months. Nevertheless, the disease progressed with
multiple liver metastases on CT scan performed in

Fig. 1 - Abdominal magnetic resonance (MR) showing multiple
hypervascularised liver lesions.
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July 2001. Therefore, a-interferon 2b was withdrawn,
while LAR octreotide was continued.

From August 2001 to July 2003 the patient received
additional chemotherapy, based on the combination
5- fluorouracil (400 mg/m?) plus streptozotocin (1000
mg/m?) for one day, every 3 weeks. In June 2002 an
abdomen CT showed a partial response of the liver
lesions and the value of chromogranin A (CgA) de-
creased from 158 to 68 ng/ml (n.v.19-98 ng/ml). The
disease remained stationary till July 2003, when an
abdomen magnetic resonance (MR) (Fig. 1) showed
an increase in the number of liver metastases, so the
chemotherapy was stopped. The OctreoScan showed
high uptake to the liver and bone metastases, whereas
a whole-body 18F-FDG-PET was negative. Serum
CgA increased to 162 ng/ml. In September 2003, the
patient received the first cycle of 20Y-DOTATOC ther-
apy (2.1 GBq). Neither acute (such as bronchospasm,
laryngospasm, allergy) nor delayed side effects, parti-
cularly renal and bone marrow toxicity, were observed
after the therapy. The scintigraphic control performed
18 h after the therapy revealed a good uptake to the
liver and bone lesions (Fig. 2).

Fig. 2 - OctreoScan performed after the first cycle of 20Y-DOTATOC
therapy showing a good uptake to the liver and bone lesions (A: an-
terior, B: posterior).



In January 2004, an abdomen US showed stability of
liver metastases, whereas a bone scintigraphy showed
lower uptake of the right hip joint. In March 2004, he
received the second cycle of 90Y-DOTATOC therapy
(2.59 GBq). At the hospital admission blood cell count,
renal function and electrolytes were all within the nor-
mal range. During the radiopeptide administration the
patient developed an intense flushing, controlled by
administration of anti-H1-receptor antagonists (pro-
metazine 50 mg im) and desametasone (4 mgin 100 ml
saline iv). Due to the persistence of symptoms related
to carcinoid syndrome, the patient was subsequently
treated with desametasone 4 mg daily, octreotide 0.5
mg sc bid and oxatomide 30 mg bid, starting from the
day after the therapy up to the discharge. The patient
was discharged from the hospital with a home therapy
consisting in oxatomide 30 mg bid and octreotide.
Nevertheless, at home the patient presented severe
carcinoid symptoms, including persistent flushing of
the face and upper trunk, important labial and periocu-
lar oedema (Fig. 4), diarrhoea and nausea, so that he
was readmitted to the hospital. Laboratory assessment
showed hypokaliemia (2.4 mEq/l), high creatinine (1.53
mg/dl) and BUN (51.4 mg/dl), sharp increase of CgA
(1108 ng/ml), 5-HIAA (280 mg/24 h) and serotonin (5-
HT 43 pg/dl). Intensive treatment was therefore carried
outwith ivinfusion of octreotide (50 pg/h), H1 (chlorphe-
niramine maleate 10 mg td) and H2 receptor antagonist
(ranitidine 50 mg every 6 h) and corticosteroid therapy
(betamethasone sodium phosphate 4 mg tid) which
induced symptom regression within few days.

At the 3 month-follow-up, both clinical status and
tumor markers (CgA 588 ng/ml, 5-HIAA 210 mg/24
h) were improved. The patient was subsequently
scheduled for the continuation of the receptor ra-
dionuclide therapy. In August 2004, the patient re-
ceived the third cycle of therapy with a lower activity
(1.63 GBq), together with anti-H1 and anti-H2, and
corticosteroid protection, starting before treatment
administration, and the addition of cold octreotide,
starting from the day after. Despite a transitory
flushing arising immediately after the infusion, no
prolonged acute carcinoid crisis occurred (Figure
3 shows the course of CgA and 5-HIAA before and
after each radionuclide cycle).

PROTOCOL OF RECEPTOR RADIONUCLIDE
THERAPY WITH 90Y-DOTATOC

The SS analog DOTATOC (DOTA: 1,4,7,10-tetra-aza-
cyclododecane-N, N’, N”, N"”-tetraacetic acid) was
synthesized at the Division of Radiological Chemistry
University Hospital, Basel according to a described
procedure. 90Y-chloride was purchased from MDS
Nordion (Ottawa, Ontario, Canada). DOTATOC was
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radiolabeled according to a previously published pro-
cedure (12-14). Prior to initiation of therapy, the patient
underwent physical examination, routine biochemical
profile with determination of serum CgA, and imaging-
based (CT) evaluation of the disease. 20Y-DOTATOC
was injected iv over 20 min in 100 ml of physiological
saline. Repeated administrations were performed with
at least a 6-8-week interval. A typical administration
consisted in 80 ug of DOTATOC labeled with 2.96
GBq of 90Y. According to current concerns for renal
protection, the patient received an infusion of positive-
ly charged amino acids, namely lysine and/or arginine,
immediately before and after therapy.

DISCUSSION

We described a case of severe carcinoid crisis induced
by amine release due to receptor radionuclide treat-
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Fig. 3 - The course of chromogranin A (CgA) and 5-hydroxyin-
doleacetic acid (5-HIAA) are shown before and after each radio-
nuclide cycle.
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Fig. 4 - Acute phase of facial flushing with severe periocular
oedema.

ment in a patient affected by liver metastases from
atypical carcinoid of the lung. This therapeutic option
had been chosen after the failure of biologic therapy
with octreotide and interferon, and chemotherapy.
The severity of the diarrhoea and the high levels of
serotonine and its metabolite 5-HIAA were consist-
ent with the typical form of carcinoid crisis. Never-
theless the co-secretion of histamine could not be
excluded since ocular oedema and lacrimation oc-
curred, although only after the second cycle of radi-
ometabolic therapy, so that antihistaminic treatment
was also implemented. Unfortunately histamine
concentration is not assessed in our laboratory.

The causal relationship between the radionuclide
therapy and the carcinoid crisis was strongly sup-
ported by the sharp increase in serum serotonin,
released by damaged cells, its urinary metabolite
and serum CgA.

One pathogenetic mechanism that could be im-
plicated in the development of the radionuclide-
induced carcinoid crisis, is the cell rupture due to
acute radiation effect of 20Y-DOTATOC with se-
condary massive release of vasoactive peptide and
hormones.

A 90Y-DOTATOC dose dependent effect in indu-
cing the carcinoid crisis is possible, because the
event occurred after the second cycle, performed
with the highest dose, but itis not certain. In fact, the
difference between the first and second cycle dose
is small (2.59 vs 2.1 GBq) and the third cycle, with
the lowest dose (1.62 GBq), was carried out under
protection of anti-H1 and anti H2 drugs.

Carcinoid crisis has been reported after invasive pro-
cedures aimed at removing or destroying functional
carcinoid metastases (liver metastases resection,
chemoembolisation) but to our knowledge, it has
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never been described after receptor radionuclide
treatment up to now.

Our observation seems to provide further evidence
of the effectiveness of this treatment in delivering
high irradiation doses to neuroendocrine tumors.
Nevertheless, the occurrence of a severe carcinoid
crisis, like the one we observed, stresses the need
for a careful coverage with anti-serotonin and anti-
histamine drugs, particularly when high amounts of
radioactivity are delivered, in order to prevent and/
or attenuate the subsequent carcinoid crisis.

Since SS analogs could interfere with the thera-
peutic effect of the labelled octreotide, due to the
competition for the same receptor, antiserotonin
agents and histamine H1-H2 receptor antagonists,
combined with corticosteroids, should be preferred
before the procedure is started. On the other hand,
SS analogs can be added later, starting the day after
the radiopeptide infusion. Although in our experi-
ence these measures proved to be effective, clinical
consequences from massive release of amines and/
or vasoactive peptides, after receptor radionuclide
therapy, could be unpredictable, depending on the
extension and functional activity of neuroendocrine
tissue, as well as the coexistence of other patholo-
gies. Therefore, lower activities per cycle should
be administered and a careful surveillance of these
patients is mandatory soon after the procedure and
in the following days.

REFERENCES
1. Kulke MH, Mayer RJ. Carcinoid tumors. N Engl J Med 1999,
11:858-8.
2. Sarmiento JM, Que FG. Hepatic surgery for metastases

from neuroendocrine tumors. Surg Oncol Clin N Am 2003,
12:231-42.

Kinney MA, Warner ME, Nagorney DM, et al. Perianaesthet-
ic risks and outcomes of abdominal surgery for metastatic
carcinoid tumors. Br J Anaesth 2001, 87: 447-52.

Lamberts SW, Van der Lely AJ, de Herder WW, Hofland LJ.
Octreotide. N Engl J Med 1996, 334: 246-54

Oberg K, Kvols L, Chaplin M, et al. Consensus report on
the use of somatostatin analogs for the management of neu-
roendocrine tumors of the gastroenteropancreatic system.
Ann Oncol 2004, 15: 966-73.

Garland J, Buscombe JR, Bouvier C, et al. Sandostatin LAR
(long-acting octreotide acetate) for malignant carcinoid syn-
drome: a 3-year experience. Aliment Pharmacol Ther 2003,
17:437-44.

Ricci S, Antonuzzo A, Galli L, et al. Long-acting depot lanre-
otide in the treatment ofpatients with advanced neuroendo-
crine tumors. Am J Clin Oncol 2000, 23: 412-5.

Bodei L, Cremonesi M, Grana C, et al. Receptor radionu-
clide therapy with 90Y-[DOTA]’-Tyr3-octreotide (90Y-DO-



10.

11.

TATOC) in neuroendocrine tumors. Eur J Nucl Med Mol
Imaging 2004, 7: 1038-46.
De Jong M, Valkema R, Jmar F, et al. Somatostatin recep-

tor-targeted radionuclide therapy of tumors: preclinical and
clinical findings. Semin Nucl Med 2002, 32: 133-40.
Waldherr C, Pless M, Maecke HR, et al. Tumor response
and clinical benefit in neuroendocrine tumors after 7.4 GBq
(90)Y-DOTATOC. J Nucl Med 2002, 43: 610-6.

Kaltas GA, Besser GM, Grossman AB. The diagnosis and

management of advanced neuroendocrine tumors. Endocr
Rev 2004, 25: 458-511.

567

Carcinoid crisis induced by 90Y-DOTATOC

Chinol M, Bodei L, Cremonesi M, Paganelli G. Receptor-
mediated radiotherapy with 90Y-DOTA-DPhe1-Tyr3- octre-
otide: The experience of European Institute of Oncology.
Sem Nucl Med 2002, 32:141-7

Paganelli G, Zoboli S, Cremonesi M, et al. Receptor medi-
ated radiotherapy with 90Y-DOTA-D-Phe1-Tyr3- octreotide.
Eur J Nucl Med 2001, 28 : 426-34.

Bodei L, Cremonesi M, Zoboli S, et al. Receptor-mediated
radionuclide therapy with (?0)Y-DOTATOC in association
with amino acid infusion: A phase | study. Eur J Nucl Med
2003, 30: 207-16.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




