Paraneoplastic syndrome

Paraneoplastic syndrome refers to systemic manifestations that accompany 10-15% of
malignant diseases. They originate from organs or systems not directly affected by the tumor or
its metastases. Usually they are a result of increased secretion of certain cytokines, hormones
and other bioactive substances by the tumor itself. Sometimes the paraneoplastic syndrome
might be the first signs with which the patients presents to the physician and be the reason for
diagnosing an already developing tumor. Those syndromes might contribute to the clinical
course of the disease and sometimes lead to life-threatening complications. Paraneoplastic
syndromes could interfere also with the adequate treatment of the primary disease, as in this
way they hinder the achievement of a desired therapeutical result. Different features of a
paraneoplastic syndrome could include: Cushing’s syndrome, inadequate secretion of ADH,
hypoglycemia, hypercalcemia, polycythemia, myasthenia, dermatomyositis, venous thrombosis,
anemia, nephrotic syndrome, etc. Lung and breast cancer and hematological malignant
diseases are among the most common types of carcinomas to be accompanied by a
paraneoplastic syndrome.

Different benign and malignant tumors could produce a variety of peptide hormones. This is so
because the biochemical pathways, needed for those synthetic processes are present in most
cells. The most common forms of paraneoplastic syndrome are: inadequate secretion of ADH,
Cushing’s syndrome — due to ectopic secretion of ACTH (e.g. by a small-cellular lung cancer)
and hypercalcemia.

Commonplace paraneoplastic syndromes (by Porth - Pathophysiology Concepts of Altered
Health States)

Type of Syndrome Associated Tumor Type Proposed Mechanism

Endocrinologic

Syndrome of inappropriate ADH Small cell lung cancer, others Production and release of ADH by tumor

Cushing's syndrome Small cell lung cancer, bronchial Production and release of ACTH by tumor
carcinoid cancers

Hypercalcemia Squamous cell cancers of lung, Production and release of polypeptide factor
head, neck, ovary with close relationship to PTH

Hematologic
Venous thrombosis Pancreatic, lung, other cancers Production of procoagulation factors.
Nonbacterial thrombolytic Advanced cancers

endocarditis

Neurologic
Eaton-Lambert syndrome Small cell lung cancer Autoimmune production of antibodies to
Myasthenia gravis Thymoma motor end-plate structures

Dermatologic
Acanthosis nigricans Gastric carcinoma Possibly caused by production of growth
factors (epidermal) by tumor cells



It is presumed that hypercalcemia is not directly due to increased production and secretion of
PTH, but rather to a PTH-related protein. In many cases hypercalcemia is a result of carcinoma-
induced osteolysis, e.g. in case of bone metastases or in multiple myeloma. Another example of
paraneoplastic manifestation is the so called acanthosis nigricans. Those are symetrical
formations of hyperkeratosis and hyperpigmentation that look like warts or papillary lesions,
usually located in the area of skin folds — e.g. in the axillary or perianal zone. Acanthosis
nigricans usually is a consequence of visceral carcinomas, especially of the stomach.

The cancer-related cachexia is usually regarded as not belonging to the group of paraneoplastic
syndromes, but rather a separate phenomenon. It is estimated that around 80% of people with
carcinoma in the upper digestive tract and around 60% of those with lung cancer report a
serious loss of weight at the moment of diagnosing. The cancer-related cachexia is caused by a
variety of factors, including, but not limited to: loss of apetite, disturbed taste feeling and the
decrease in food intake as a result, secretion of different cytokines, like TNF-alpha, interleukin 1
and 6, interferon gamma, etc., which have an impact on the negative energetic balance. The
increased catabolism of aminoacids leads to a loss of muscle mass which is inversely correlated
with the life expectancy of those patients.



