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and muscle weakness, which can significantly impair 
patient quality of life.

Another rare clinical endocrine PS is hypoglycaemia. 
The most common mechanism is ectopic production of 
insulin by islet (e.g. insulinoma) and non-islet tumors 
(e.g., gastrointestinal stromal tumors) [15]. Another 
possible mechanism is the secretion of peptides like 
insulin-growth factor 1 and 2 (IGF-1 and IGF-2, respec-
tively), which bind to insulin receptors [16]. Additionally, 
in some cases, hypoglycaemia is a result of autoimmune 
mechanisms, involving the production of autoantibodies 
that stimulate insulin receptors [17]. Hypoglycaemia can 
be life-threatening if not promptly identified and treated.

In all cases, the endocrine manifestations of PS can 
obscure the underlying malignancy and may lead to 
delays in cancer diagnosis. Therefore, awareness of these 
paraneoplastic phenomena and their biochemical pro-
files is critical for early recognition and comprehensive 
management.

Paraneoplastic dermatologic syndromes 
Dermatologic manifestations are a significant com-

ponent of PS. These cutaneous signs may precede, 
coincide with, or follow the diagnosis of cancer, and 
they often provide valuable diagnostic clues. Necrolytic 
migratory erythema (NME), also called glucagonoma 
syndrome because its appearance is connected to this 
tumor, is a skin rash consisting of erythematous plaques 
in the perineum, upper and lower extremities and face. 
In due course the lesions increase in size and their bor-
ders become crusting. NME and hair loss are common 
symptoms presenting simultaneously in glucagonoma 
[18]. This syndrome is frequently accompanied by other 
systemic symptoms such as weight loss, glucose intol-
erance, and anemia, and its presence should prompt 
evaluation for pancreatic neuroendocrine tumors.

Acanthosis nigricans maligna is another dermato-
sis connected with malignancies. Dark symmetrical 
hyperpigmented skin areas of sudden onset usually 
appear in the axilla, groin, and cervical regions. A small 
percentage of patients have hyperpigmentation of the 
palms, and this condition is called tripe palms. This type 
of dermatoses relates to breast, liver, pancreas, gastric 
and ovarian cancer. Its appearance is associated with 
poor prognosis. Histologically, these lesions are char-
acterized by papillomatosis, hyperkeratosis, and basal 
layer hyperpigmentation. Cytokines produced by the 
malignancy seem to have a pivotal role in fibroblast 
and keratinocyte stimulation [19].

also occur [10], leading to euvolemic hyponatremia. If 
left untreated, this condition can result in neurologi-
cal symptoms, including seizures and altered mental 
status.

Another very common endocrine PS is hypercalce-
mia. Hypercalcemia of paraneoplastic origin is neither a 
result of bone metastases nor a result of direct dysfunc-
tion of the parathyroid gland [11]. It occurs because of 
the secretion of PTH-related protein, which binds to 
the PTH receptor, and it is most commonly connected 
to squamous cell tumors and small cell lung cancer 
(SCLC) and more rarely in GI-NETs, phaeochromocyto-
mas and carcinoid tumors. Additionally paraneoplastic 
hypercalcemia can be a result of ectopic production of 
1,25-dihydroxy (OH)2 vitamin D and it is usually associ-
ated with hematologic malignancies [12]. This form of 
hypercalcemia may be severe and refractory to standard 
treatments, necessitating aggressive interventions.

Cushing’s syndrome is also a common endocrine 
PS. A total of 10% of people with Cushing syndrome 
are considered to have a malignancy. It is caused by 
abnormal tumor production of adrenocorticotropic hor-
mone (ACTH) or more rarely of corticotrophin-releasing 
hormone (CRH). Different types of lung malignancies are 
the most common tumors being associated with Cush-
ing’s syndrome (bronchial carcinoids, SCLC] [13]. Tumors 
with neuroendocrine cells of the thymus or pancreas 
are also connected to PS Cushing’s syndrome [14]. The 
resultant hypercortisolism leads to classical signs such 
as central obesity, hypertension, glucose intolerance, 

Table 2. Classification of antibodies associated with paraneo-
plastic neurologic syndromes.

High risk (>70% 
associated with 
cancer)

Intermediate 
risk (30%-70% 
associated with 
cancer)

Low risk 
(<30%associated 
with cancer)

anti-Yo anti-GABAβR anti-LGI1

anti-Hu anti-AMBAR anti-DPPX

anti-Ri anti-NMDAR anti-GlyR

anti-Tr anti -CASPR2  anti-mGluR1

anti-PCA  anti-mGluR5 anti-GABAAR

anti-CV2 anti-P/Q VGCC anti-CASPR2

anti-KLHL anti-GlyR

anti-Tr anti-MOG

anti-SOX1

anti-amphiphysin    


