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Paraneoplastic syndromes
Background
Paraneoplastic syndromes are defined as clinical
syndromes involving non-metastatic systemic effects that
accompany malignant disease. The symptoms may be
endocrine, neuromuscular, musculoskeletal, cardiovascular, cutaneous, haematologic, gastrointestinal, renal,
or a mix of these. This CME series focuses on dermatological, endocrine and neurological manifestations.
People of all ages may be affected by cancer and its
paraneoplastic syndromes. There is no gender or race
predilection. These syndromes occur in about 10-15%
(2-20% according to some reports) of malignancies, and
may be the first or most prominent manifestation. Although
data are not available, the incidence of paramalignant
syndromes in Sri Lanka should not be underestimated. It
is likely that many are undiagnosed for reasons such as
lack of awareness and inadequate investigation.

Pathophysiology
Currently the mechanisms of how cancers affect
distant sites are not completely understood. When a
tumour arises, the body may produce antibodies to fight
it by binding to and destroying tumour cells.
Unfortunately, in some cases, these antibodies cross-react
with normal tissues and damage or destroy them, which
may stimulate the onset of paraneoplastic disorders. But,
not all paraneoplastic syndromes are associated with
antibodies.
Any tumour may produce hormones and hormone
precursors, a variety of enzymes and foetal proteins, or
cytokines. More rarely, the tumour may interfere with
metabolic pathways or steroid metabolism. In some
paraneoplastic syndromes the pathophysiology may not
be clear.
Several cancers produce foetal proteins that are
physiologically expressed in embryonic cells during foetal
life but not by normal adult cells. These substances may
help clinicians detect malignancies and are used as tumour
markers (eg. carcinoembryonic antigen [CEA], alphafetoprotein [AFP], cancer antigens [CA 19.9]).

Clinical manifestations
Paraneoplastic syndromes may evolve over weeks
to months (rarely, 1-3 years) and may then stabilise,
regardless of whether the patient's symptoms improve or
not. Dermatological, endocrine and neurological
manifestations of paraneoplastic syndromes are described
in the articles that follow. In addition, cardiovascular,
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gastrointestinal, haematological, musculoskeletal and
renal manifestations may occur.
Fever is the most common feature. Many clinical
patterns may be observed, some of them simulating a
common benign condition. When the underlying malignancy has not been found management is likely to be
inappropriate.

Management
Treatment varies with the type and location of the
paraneoplastic disorder. The therapeutic protocols are
similar to neoplastic disorders without the presence of
paraneoplastic syndrome. One therapeutic option is based
on immunosuppression (by intravenous immunoglobulins,
steroids, other immunosuppressive drugs, or by plasma
exchange). This modality of treatment should be reserved
for patients with clearly identifiable antibodies in their
serum. If autoantibodies are detected, the best drug to
use may be ciclosporin. Surgery, chemotherapy and
radiotherapy are applicable to malignancies with or without
paraneoplastic manifestations.
Because of their protean manifestations,
paraneoplastic syndromes should be evaluated clinically
by a team, including a medical oncologist, surgeon,
radiation oncologist, endocrinologist, hematologist,
neurologist and dermatologist.

Prevention
As with most cancers, no primary preventive
measures are known for paraneoplastic syndromes.

Prognosis
The real incidence of deaths and serious complications related to paraneoplastic syndromes is unknown.
Because paraneoplastic syndromes show wide individual
to differences, prognosis may vary greatly. For example,
disseminated intravascular coagulation (DIC) indicates a
poor prognosis, whereas hypertrophic osteoarthropathy
is one of the few paraneoplastic syndromes that may
indicate a better prognosis.

Concluding remarks
Better comprehension of the molecular mechanisms
of paraneoplastic syndromes will facilitate earlier diagnosis
of cancer and assessment of the response to antineoplastic
therapy, using cancer products as tumour markers.
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Metabolic and endocrine manifestations of neoplastic disease
Introduction
Neoplastic diseases, both benign and malignant, can
present as a variety of metabolic and endocrine
manifestations. They range from a single biochemical
abnormality to a full-blown endocrine syndrome and often
precede clinical detection of the tumour, providing useful
clues for diagnosis.

Pathophysiology
Different mechanisms underlie metabolic and
endocrine derangements caused by neoplasia. The most
common mechanism involves invasion of an endocrine
organ by the neoplasm. This often leads to a state of
hormone deficiency. Hypogonadism caused by craniopharyngioma, and a hypoadrenal state caused by
lymphoma are two examples of this category.
A second mechanism involves synthesis of
substances with hormonal activity by neoplastic cells.
This category includes the classical paraneoplastic
syndromes and the causative tumour is often located in
non-endocrine organs, hence they are called ectopic
hormone secreting tumours. The mechanism by which
neoplastic cells of non-endocrine organs acquire
hormone secreting ability is obscure. The process of
“de-repression” of genes that accompany malignant
transformation of cells has been incriminated.
Most of the metabolically active substances
produced by tumours are peptides. Some of them are
structurally similar to the original hormone eg. parathyroid
hormone related protein (PTH-r-P). But most are
structurally different from the original hormone eg. insulin
like growth factors (IGF – I and II) secreted by the nonislet cell tumours. Steroid hormones, which require complex
enzymatic pathways for synthesis, are rarely synthesized
by ectopic tumours.
Because neoplastic cells lack receptors, and their
autonomous secretion of hormone-like substances, tropic
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hormones or physiological stimuli cannot exert any effect
on the rate of ectopic hormone secretion. Conventional
suppression tests used in the diagnosis of hormone excess
cannot suppress elevated level of hormone-like substances
produced by neoplasms. Techniques used for estimation
of hormones often cannot detect these substances
because of their structural differences from the natural
hormone.
The third mechanism involves synthesis of excess
hormone by tumours arising within endocrine organs.
Except for rare occasions, these tumours are benign and
small. Sometimes such tumours involve multiple endocrine
organs. Multiple endocrine neoplasia (MEN) which
involves tumours in the pituitary, pancreas, parathyroid,
and adrenal glands is one example.
This article reviews the pathogenic mechanisms of
common and clinically relevant endocrine and metabolic
manifestations of neoplasia.

Hypercalcaemia
Hypercalcaemia is the commonest metabolic
abnormality observed in neoplastic disease, occurring in
nearly 5% of all cancers. Malignant tumours are the
commonest cause for hypercalcaemia in hospital practice
but some benign lesions are also associated with it.
Hypercalcaemia in neoplasia (HCN) could be caused
by two different mechanisms. Secretion of peptides like
PTH-r-P by the tumour cells accounts for 80% of cases
and secretion of substances such as interleukin II, and
tumour necrosis factor accounts for the rest.
Malignancies in the lungs and breast and multiple
myeloma account for 50% of cases of HCN. Less common
causes include renal and prostate cancer. Rarely
lymphomas and leukaemias are associated with HCN.
Physical examination and a chest xray would detect the
causative neoplastic lesion in more than 90% of cases of
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