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Abstract

Introduction: Vasoactive intestinal peptide-secreting tumor (VIPoma) is a rare functional = Sanchez-Salazar SM, Torres-Alzate S,
pancreatic neuroendocrine tumor (F-PNET) characterized by secretory diarrhea, hypokalemia, :’r':;";lo%i:ej ';"I iﬂﬁ??ﬁéf&?@; i“t\ﬁ:
and hypochlorhydria. Its low incidence and high risk of malignancy pose a clinical challenge ... 5 raré cause of diarrhea. A case re-
that requires a high degree of clinical suspicion. port. Rev. Fac. Med. 2021;69(3):e81603.
Case presentation: A 61-year-old woman visited the emergency department of a tertiary care ~ English. doi: https://doi.org/10.15446/
hospital in Medellin, Colombia, due to chronic diarrhea (7 months) that led to dehydration, renal ~ "facmed:v69n3.81603.
failure, metabolic acidosis, and hypokalemia. As a result, a treatment based on loperamide, in-
travenous fluids and broad-spectrum antibiotics was started. In addition, chromogranin A levels
of 477 ug/L (<100) were reported, while an abdominal MRI showed a 33x30mm mass in the
head and uncinate process of the pancreas, so outpatient surgical management was decided.
However, three days after discharge, and due to the persistence of clinical signs, the patient
was admitted to another hospital (also a tertiary care hospital), where, given the high suspi-
cion of VIPoma, and once the diarrhea was solved, the mass was removed (Whipple procedure)
without any complication. Finally, the diagnosis was confirmed based on serum vasoactive in-
testinal peptide levels (930 pg/mL (RV<75)) and the pathology report (PNET tumor grade 2).
Two years after the surgery, the patient was asymptomatic, and no residual lesions or metas-
tases were evident in a control MRI.
Conclusion: Late diagnosis of VIPoma is associated with worsened quality of life, severe com-
plications, and high prevalence of metastasis. Therefore, it should be suspected in patients with
chronic secretory diarrhea that is not caused by an infection, since early diagnosis and timely
treatment can contribute to achieving better survival rates in these patients.
Keywords: Vasoactive Intestinal Peptide; Vipoma; Diarrhea; Hypokalemia; Dehydration (MeSH).

Resumen

Introduccion. El tumor secretor de péptido intestinal vasoactivo o VIPoma es un tumor funcio-  Sanchez-Salazar SM, Torres-Alzate S,
nal neuroendocrino pancreatico (F-PNET) raro caracterizado por diarrea secretora, hipokalemia  Mufioz-Cortés M, Builes-Barrera CA,
e hipoclorhidria. Su baja incidencia y alto riesgo de malignidad representan un reto clinico que ~ SUtiSTrez Montoya JI, Roman-Gonzalez
A o A. [VIPoma: una causa poco frecuente
requiere un alto grado de sospecha clinica. de diarrea. Reporte de caso]. Rev. Fac.
Presentacion del caso. Mujer de 61 afios quien consulté al servicio de urgencias de un ~ Med. 2021;69(3):e81603. English. doi:
hospital de tercer nivel en Medellin, Colombia, por diarrea crénica (7 meses) que llevé a des-  1'Pe//60,0r0/10. 15446/ reviacmed.
hidratacion, falla renal, acidosis metabdlica e hipokalemia, por lo que se inicié manejo con ) '
loperamida, liquidos endovenosos y antibidticos de amplio espectro. Ademas, se reportaron
niveles de cromogranina A de 477 ug/L (<100) y, mediante resonancia magnética (RM) abdo-
minal, se identificd masa de 33x30mm en cabeza y proceso uncinado de pancreas, por lo que
se decidié manejo quirtrgico ambulatorio.
Sin embargo, tres dias después del alta, la paciente ingresd, por persistencia de los signos, a
un segundo hospital (también de tercer nivel), donde ante la alta sospecha de VIPoma, y una vez
superada la diarrea, se extirp6 la masa (procedimiento de Whipple). Finalmente, con base en los
niveles séricos de péptido intestinal vasoactivo (930 pg/ml (VR<75)) y el informe de patologia (tu-
mor PNET grado 2), se confirmd el diagnéstico. Dos afios después del procedimiento, la paciente
se encontraba asintomatica y sin evidencia de lesiones residuales ni metastasis en RM de control.
Conclusion. El diagndstico tardio de VIPoma se asocia con detrimento de la calidad de vida, com-
plicaciones graves y alta prevalencia de metastasis, por lo que debe sospecharse en pacientes con
diarrea cronica secretora no causada por infecciones, pues de diagnosticarse a tiempo e iniciar-
se el tratamiento oportuno se pueden lograr mejores tasas de supervivencia en estos pacientes.
Palabras clave: Péptido intestinal vasoactivo; Vipoma; Diarrea; Hipopotasemia; Deshidra-
tacion (DeCS).
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VIPoma as a cause of diarrhea

Introduction

Vasoactive intestinal peptide-secreting tumor or VI-
Poma is a rare functional pancreatic neuroendocrine
tumor (F-PNET) characterized by increased production
of vasoactive intestinal peptide (VIP), which was first
described in 1958 by Verner & Morrison.!

Because of its clinical manifestations, this type of can-
ceris also known as WDHA syndrome (watery diarrhea,
hypokalemia and achlorhydria) or pancreatic cholera.?
VIPomas are usually located in the pancreas and have
a high risk of metastasis in up to 80% of patients at
the time of diagnosis, especially to the liver and lymph
nodes.>* Similarly, an association between VIPoma and
multiple endocrine neoplasia type 1 (MEN-1) syndrome
has been found, although most cases are sporadic.'~

The case of a woman with a VIPoma without metas-
tasis is presented here to emphasize the importance of
suspecting this diagnosis in patients with chronic secre-
tory diarrhea in the absence of infections.

Case presentation

A 61-year-old mestizo woman, with a history of controlled
primary pulmonary hypertension and no relevant family
history, attended the emergency department of a tertia-
ry care hospital in Medellin, Colombia, due to symptoms
consisting of chronic secretory diarrhea (7 stools per day
that did not yield with fasting) associated with weight loss
of 12kg (66kg at the initial consultation and 79kg before
the onset of symptoms), abdominal pain, facial flushing,
asthenia and adynamia for 7 months. The patient, who had
undergone an outpatient colonoscopy four days before
admission that reported mixed hemorrhoids and mucosal
prolapse, was treated with rifaximin, antispasmodics, and
oral rehydration solution without improvement.

On admission, the patient was dehydrated, drowsy,
disoriented and had hypoactive delirium. Laboratory tests
were performed, finding moderate hypokalemia (2.74
mEq/L), moderate hyponatremia (126 mEqg/L), no hy-
perlactatemia (0.81 mmol/L), metabolic acidosis (pH:
7.19, HCO3: 6 mmol/L), normokalemia (10.1 mg/dL),
normoglycemia (98.5 mg/dL), and acute kidney inju-
ry (BUN: 65.1 mg/dL, Cr: 6.77 mg/dL). Treatment was
started with rifaximin 550mg every 12 hours for three
days, loperamide, and intravenous fluids; information
on the dosage used for the last two medications could
not be retrieved from her medical records. Two days
after admission, and due to clinical deterioration, the
patient was transferred to the intensive care unit (ICU),
where she remained for 3 days until she stabilized (her
hydroelectrolytic disorder and kidney failure improved,
although the diarrhea persisted). She was then trans-
ferred to the general floor, where she was tested for
bacteria, helminths, protozoa, HIV and Clostridium dif-
ficile infections, all of which were ruled out.

An abdominal magnetic resonance imaging (MRI) was
performed on the second day of her stay on the gen-
eral floor, revealing a mass of 33x30mm between the
head and the uncinate process of the pancreas, with no
evidence of metastasis (Figure 1). Due to the high suspi-
cion of a neuroendocrine tumor, 6 days after admission
a chromogranin A (CgA) measurement was request-
ed, obtaining a value of 477 ug/L (0-100), as well as a
5-HIAA urine test, the result of which was not reported.
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Figure 1. Abdominal MRI showing mass between the head
and the uncinate process of the pancreas.
Source: Document obtained during the course of the study.

In view of the clinical and laboratory findings, the
patient was discharged 15 days after admission, and
it was decided that the management would be surgi-
cal and ambulatory (hepatobiliary surgery). However,
three days after discharge, the patient was admitted to
the emergency department of another (also tertiary)
care center due to the persistence of the clinical signs
described above and altered state of consciousness.

Upon admission to this second hospital, the following
vital signs were found: blood pressure of 98/64 mmHg,
heart rate of 104 bpm, and respiratory rate of 26 rpm.
In addition, the patient was afebrile and without hypox-
emia, and the hydroelectrolytic disorder recurred with
mild hypokalemia (3.3 mEq/L), moderate hyponatremia
(125 mEg/L), hyperlactatemia (22.4 mmol/L), metabol-
ic acidosis (pH: 7.19, HCO3: 6 mmol/L), normokalemia
(10 mg/dL), and pre-renal acute kidney injury (BUN:
64 mg/dL, Cr: 2.76 mg/dL). Considering these find-
ings, the patient was initially admitted to the special
care unit before being transferred to the intensive care
unit the following day due to worsening of symptoms.

On the third day of admission, and given the high
suspicion of a VIPoma, a somatostatin receptor scin-
tigraphy was performed (Figure 2), which showed a
lesion proximal to the pancreatic head with somatosta-
tin receptor expression; therefore, management with
subcutaneous octreotide 100ug every 8 hours was im-
mediately started, resulting in complete resolution of
the diarrhea within 24 hours. Due to the patient’s im-
provement, 4 days after admission to the ICU, she was
transferred to the general floor.

Thirteen days after admission, the patient had the
mass removed by Whipple procedure, with no compli-
cations. Serum VIP levels were 930 pg/mL (RV<75),
and the pathology report revealed a solid, encapsulated
mass with less than 4 mitoses per 10 high-power fields
and positive for synaptophysin, B-catenin, and pancre-
atic polypeptide. Ki-67 was 3-5% and no metastases
to 7 nodes were evident, confirming a grade 2 pancre-
atic neuroendocrine tumor (PNET).

Twenty days after admission, she was discharged in
good general conditions and without permanent phar-
macological treatment. Follow-up was scheduled and
in the last appointment, which took place two years af-
ter the procedure, the patient was asymptomatic and
without evidence of residual lesions or metastasis ac-
cording to recent MRI of the abdomen and pelvis.
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Figure 2. Somatostatin receptor scintigraphy showing uptake at the level of the pancreatic head (blue arrow) and
no evidence of metastatic hyperenhancement. A) Anterior and posterior plane; B) Axial plane; C) Sagittal plane.
Source: Document obtained during the course of the study.

Discussion

PNETs have an estimated annual incidence of 1 to 5 cas-
es per million inhabitants, with non-functional PNETs
being the most frequent, followed by insulinomas.
VIPoma is a rare type of F-PNET® that was first re-
ported in 1958 by Verner & Morrison' in two patients
with refractory diarrhea, hypokalemia, and vacuolar ne-
phropathy. These tumors are characterized by persistent
diarrhea, even during fasting and with a volume of feces
that may exceed 3 000 mL/day, as well as hypokale-
mia, hypochlorhydria, hyperglycemia and hypercalcemia
that do not improve with time and the establishment of
an adequate treatment for hydroelectrolytic disorder.
Since neuroendocrine neoplasms are considered
malignant, the World Health Organization designed a
three-level classification tool for these tumors based
on proliferation markers (G1, G2, G3), either KI-67 or
mitotic index, which is very useful for estimating pa-
tient survival.” According to this classification, G1, G2
and G3 PNETs are characterized by Ki-67 <3%, 3-20%,
and >20, respectively, and a mitoticindex <2 (2mm?),
2-20 (2mm?2) and >20 (2mm?2), respectively.’
VIPomas usually occurin patients between the ages
of 30 and 50, and most (90%) originate in the pancreas
and are usually malignant. 10-15% of extra-pancreatic
cases (colon, lung, liver, or sympathetic chain) originate
in the neuroendocrine cells of the intestinal mucosa and
along the sympathetic chains, with ganglioneuroblas-
tomas being the most frequent in children,>®° but they
can also emerge from pluripotent progenitor cells that
develop neuroendocrine characteristics. The pancreatic
tail is the most frequent location of VIPomas (75%).'°
It should be noted that VIP is a 28-amino acid neuropep-
tide that acts as a neuromodulator and neurotransmitter,

and is normally expressed in the central nervous system,
urogenital tract, respiratory tract and gastrointestinal
system.'! It is released in response to gastric disten-
sion to fulfill its secretory and vasodilator function, and
it stimulates the relaxation of the vascular and non-vas-
cular smooth muscle by stimulating cyclic adenosine
monophosphate in enterocytes, generating an increase
in the release of electrolytes, especially bicarbonate and
potassium, which are secreted along with water into
the intestinal lumen. VIP also inhibits gastric secretion,
stimulates bone resorption, and promotes gluconeo-
genesis and hyperglycemia.*?

In pathological conditions, VIP is released in the ab-
sence of stimulation and causes the appearance of chronic
secretive diarrhea and major gastric losses of potassium,
bicarbonate, and chlorine, which translates into hypokalemia
and hypochloremia. In addition, metabolic acidosis, renal
failure (as a result of hypovolemia), weight loss, abdominal
pain, nausea, and asthenia, hyperglycemia, hypercalce-
mia and facial flushing may also occur in these cases.'*

The biochemical diagnosis of VIPomas is made by es-
tablishing whether the VIP concentration is increased;
then, the location of the lesion is established using im-
aging scans.*The difference with other neuroendocrine
tumors is determined based on clinical presentation and
laboratory alterations indicating the need to measure
other hormones such as gastric pH, gastrin, insulin, or
glucagon when Zollinger-Ellison syndrome, insulino-
ma or glucagonoma are suspected, respectively.® The
patient reported here did not have any symptoms as-
sociated with peptic ulcer disease or changes in blood
glucose levels, so no studies were conducted to rule out
the differential diagnoses mentioned.

Although VIPomas are rare tumors, it is important to
suspect their presence in patients with chronic secretory
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diarrhea that does not improve with fasting, in whom infec-
tious causes such as H1V, C. difficile and Vibrio cholerae have
been ruled out, and in patients with electrolyte disorders.

Early diagnosis of VIPomas is essential to prevent
the natural progression of the disease and associated
complications, such as dehydration, metabolic acidosis,
and kidney failure, which were present in the reported
patient, and in whom the symptoms started 7 months
before the diagnosis was made. In this regard, it should
be noted that the average time for the diagnosis of this
type of cancer is 15 months after the onset of symp-
toms due to lack of suspicion.

Although no metastases were found in the present
case, it should be borne in mind that up to 80% of pa-
tients with VIPoma present with metastatic involvement
at the time of biochemical confirmation, and that it occurs
mainly in the liver and lymph nodes, having a nega-
tive impact on the survival and prognosis of patients.?

The median survival for patients with VIPoma is 7.9
years; !> however, poor prognosis is associated with the
histologic grade of VIPoma, staging, and presence of
metastases.® Absence of metastases, age <50 years,
surgical resection, and stage I/1I disease are good prog-
nostic factors.

The initial diagnostic approach to the reported patient
was based on the measurement of CgA after the imag-
ing finding in the pancreas; itis a glycoprotein contained
in the vesicles of neuroendocrine cells and secreted by
almost all neuroendocrine tumors that is frequently el-
evated in patients with PNET. This hormone is a useful
marker for the prognosis of this type of tumors since,
as stated by Landry et al.,'° citing Boudreaux et al., it
has sensitivity and specificity that vary between 70%
and 100% depending on the extent of the disease.'®

Elevated CgA levels have been associated with rapid
tumor progression and short patient survival, so its mea-
surement may be a useful tool for follow-up; however,
its evaluation in patients taking somatostatin analogues
should be cautious because these drugs affect their
production and release.'®” Furthermore, false positive
results may be obtained, particularly due to the frequent
use of proton pump inhibitors, which must be suspend-
ed one week before measurement.®*°

Similarly, pancreastatin is a useful marker in met-
astatic tumors that, while not influenced by as many
conditions as CgA, is elevated when renal failure occurs
and medications that increase glucose levels are taken;
it is worth mentioning that this marker is not routinely
available in Colombia.*®'”

Most PNETs are highly vascular and very sensitive to
contrast-enhanced imaging, either CT or MRI (sensitivity
of up to 92% is reported),?° especially when visualized
in arterial phase. However, tumor size is critical in tests
such as CT: sensitivity <10% has been reported in sizes
<1cm, while sensitivity is close to 100% in sizes >3cm.?°

Although VIPoma is usually diagnosed using CT scans
or MRI, other diagnostic means such as endoscopic
ultrasonography, somatostatin receptor scintigraphy,
or positron emission tomography (PET) with gallium
68-DOTATATE are sometimes necessary, especially
when the primary site is unknown or metastases are
sought.?! It should be borne in mind that PET with gal-
lium 68-DOTATATE is very useful in cases in which the
primary site is unknown,??** although its availability
in Colombia is scarce. The reported patient underwent
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MRI and somatostatin receptor scintigraphy, which al-
lowed detecting the pancreaticlesion and the absence
of metastasis.

Since the quality of life of patients can be compro-
mised by VIPoma and because its presence can even
lead to life-threatening situations, symptomatic treat-
ment should be initiated even before the exact location
of the tumor is known, i.e., as soon as analytical tests
suggest its presence. An alternative for symptomat-
ic management is the use of somatostatin analogues,
which bind mainly to somatostatin receptor 2, inhibit-
ing VIP release and antagonizing the effects of tumor
growth factors. 32526

In Colombia, the available somatostatin analogues
are octreotide and lanreotide, which act on the receptor
2327 and allow controlling the overproduction of VIP in
a transitory manner. Both have extended-release for-
mulations and their adverse effects are usually mild and
include abdominal pain, nausea, and steatorrhea; as-
ymptomatic cholelithiasis has also been reported due
to their chronic use, but it should not be operated on.

Due to low cure rates, and in order to identify recur-
rences early, most patients with VIPomas should be
followed up on indefinitely with CgA or VIP measure-
ments, although information in this regard is scarce
and this would make more sense in case of symptom
recurrence. Nevertheless, the most recent follow-up
guidelines for neuroendocrine tumors suggest perform-
ing imaging studies (CT or MRI) every year for the first 3
years and then every 1-2 years for a total of 10 years.**

Conclusions

VIPomas are rare neuroendocrine tumors that secrete
VIP and are characterized by symptoms consisting of
chronic diarrhea, hypokalemia and aclorhydria. Given
the severity of the associated hydroelectrolytic disor-
ders, these neoplasms can lead to a fatal outcome for
the patient, so, despite their low prevalence, they should
be suspected as a differential diagnosis in patients with
chronic secretory diarrhea and electrolyte disturbances
in whom infectious causes have been ruled out.

Due to the nature of the disease, the rate of metastasis
at the time of VIPoma diagnosis may reach 80%, which
translates into worse prognosis and survival of patients,
hence the importance of having a high rate of suspicion
of these tumors that allows for an early diagnosis. The di-
agnostic approach should include imaging findings of the
tumor and confirmation of elevated VIP levels. Although
location is usually pancreatic, in cases where the prima-
ry site is unknown, the use of functional images such as
gallium 68-DOTATATE PET scan may be very useful.

Treatment of symptoms begins with fluid replace-
ment and correction of electrolyte disorders, measures
that should be established even when the imaging re-
port is not available because these variables put the
patient’s life at risk. After checking somatostatin recep-
tor uptake, treatment of symptoms with short-acting
octreotide may be initiated, but it should be borne in
mind that although this medication is effective for the
management of diarrhea, its response is transient and
a definitive treatment, which corresponds to surgical
resection of the tumor, should be sought.

In summary, late diagnosis of VIPoma is associated
with poor of quality of life, severe complications, and
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high prevalence of metastasis, so it should be suspect-
ed in patients with chronic secretory diarrhea that is
not caused by infections, because better survival rates
can be achieved in these patients if diagnosed on time
and timely treatment is initiated.
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