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INTRODUCTION 

NPS are rare complications associated with cancer, with 
the epidemiology still remaining to be defined. Latest large-
scale population-based studies from Europe approximate the 
incidence of NPS to below 1/100.000 persons-years [1,2]. 
Early diagnose of NPS is important as it allows for early 
intervention and thus increases the chances of treatment to 
be effective [3-4]. In most cases, treatment of NPS, based on 
conventional methods, is generally ineffective at the time of 
treating5, yet even so, some NPS can be fully cured [3,4,6].

NPS is present in diverse clinical manifestations. The 
most commonly reported NPS are limbic encephalitis, cer-
ebellar degeneration and encephalomyelitis [1,7]. The most 
common cancers associated with NPS are breast cancer, 
ovarian cancer, small cell lung cancer, thymoma, neuroen-
docrine tumors, lymphoma [3,4] and stomach cancer [5]. 
NPS development usually precedes the growth of cancer 
tumor, which results in misdiagnosis [1,2,8].

One major study suggests that PNS can be induced by 
cancer treatment, as it results in systemic autoimmunity. 
However, exact data is still limited because of complexities 
in diagnosis and the lack of relevant studies [9].

Recent findings point to the activity of anti-neuronal anti-
bodies. These have been well described [5], and for some, 
new data is available [10]. However, abnormalities and the 
rarity of these disorders result in diagnostic delays. Early 
intervention may lead to better results and therefore a review 
of more frequent antibody related NPS is justified. Greater 
focus on NPS that are commonly seen as autoimmune 
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encephalitis where antineural antibodies attack synaptic 
or surface proteins, will provide an increasing number of 
new observations [11]. Specific management strategies in 
NPS treatment vary extensively depending on the etiology 
underlying the symptoms [12].

The pathophysiology of paraneoplastic syndromes

Paraneoplastic neurological syndromes result from 
disrupted biochemical pathways and involve molecular 
mimicry due to tumors displaying proteins that resemble 
sequences found in the nervous system cells [13]. Immuno-
logical responses result in antibodies targeting both tumor 
and neurons and often manifest themselves as the antineural 
antibodies that are present in serum and cerebro-spinal fluid 
(CSF) [14-16].

The formation of NPS differs depending on the affected 
tissue. They are, however, a result of autoimmune response 
to the formation of tumor. Development of diagnostic tests, 
that are now widely available, became possible thanks to 
the characterisation of NPS-related antineural antibodies.

Blood tests of cancer patients without NPS usually give 
negative result for antibodies at low titers. Moreover, the 
test method for some antibodies and whether serum or CSF 
has been used increases the risk of false results. In addition, 
antibody titres are higher in CSF than in the serum in cases 
of NPS affecting the central nervous system (CNS) and 
dorsal root ganglia. Therefore, testing the serum may be mis-
leading and clinical criteria should be used for the diagnosis 
of NPS – with the antibody test applied as confirmation.

NPS-related antineural antibodies can be divided into two 
groups. One is of antibodies that almost always indicate that 
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the disorder is paraneoplastic when detected. The antibodies 
in this group bind to intracellular neuronal antigens, which 
also serve as markers for cancer detection. These antibodies, 
called ‘onconeural antibodies’, are not directly pathogenic, 
rather, they are cytotoxic T cells that mediate in neuronal 
dysfunction and often cause irreversible damage and the 
death of neurons. For this reason, the response to treatment 
is rather poor [17].

Another group of antibodies have a strong affinity for 
neuronal or synapsis surface receptors. Their direct interac-
tion with target antigens results in the media-
tion of neuronal dysfunction. Interaction of such 
antibodies with proteins in the CNS leads to the 
autoimmune associated syndromes, also known 
as ‘autoimmune encephalitis’. The common 
clinical feature is that the same syndrome and 
antibody are present in patients with or without 
cancer. In addition, patients often recover fully 
or gain a marked improvement through therapy 
to remove antibodies and tumor, if present; neu-
rological relapses occur with varying frequency 
depending on the syndrome [18].

In paraneoplastic cerebellar degeneration 
(PCD), which is associated with malignancy, 
antibodies bind to proteins expressed by Purkije 
cells, causing their degradation. The most preva-
lent symptoms of PCD are dysarthria, nystag-
mus and trunk, as well as limb ataxia, which 
becomes symmetric in every patient. Brain stem 
related symptoms such as dysphagia and nystagmus have 
also been reported [19]. PCD develops into pancreatic-
brain dysfunction usually within weeks, but sometimes it 
can happen faster. At first, inflammatory process can be 
detected from analysis of CSF. Levels of white blood cell 
count, protein count and dooponic gamma immunoglobulin 
(IgG) synthesis are increased, but neuroimaging is usually 
normal. Late neuroimaging studies reveal signs of extensive 
cerebellar atrophy after months or years [19,20].

In 60% of all cases, PCD can be associated with onconeu-
ral antibodies, with the exception of calcium channel gated 
antibodies (VGCC), which only rarely target neuronal cell 
surfaces. Specific antibodies, the type of cancer and neuro-
logical syndrome are all strongly linked together. Isolated 
cerebellar syndrome usually occurs in patients with Hodg-
kin’s lymphoma and Tr/DNER antibodies or Yo antibod-
ies in case of ovarian or breast cancer. Patients with PCD, 
small-cell lung cancer (SCLC) and Hu antibodies often have 
additional symptoms of a more diffuse encephalomyelitis 
[20-22]. 

Limbic encephalitis is characterised by subacute begin-
ning of memory impairment. Further additional symptoms 
come with time. These include behavioural changes, anxiety, 
depression, and seizures. Limbic encephalitis belongs to 
a spectrum of paraneoplastic syndromes, being most 
commonly associated with lung cancer [23]. As in other 
kinds of NPL manifestation, it seems crucial to look for 
coexisting antibodies. Most frequently detected antibodies in 
that pathologic condition are the anti-Hu and Ma2 antibod-
ies, whereas most frequently detected cancers are SCLC or 

germ cells tumor (GCT). We are able to detect tumour in 
only 60 percent of all cases [24].

A neurologic disorder that manifests with behavioural 
changes is anti-N-methyl-D-aspartate receptor encephalitis 
(NMDAR). Clinical symptoms of NMDAR additionally 
include memory impairment, speech disorders, seizures and 
disturbance of consciousness. Literature connects NMDAR 
mainly with teratoma among young women. However, there 
are reports of NMDAR induced by treatment with checked 
point inhibitors of some other cancers [25,26].

DISCUSSION

Because NPS disorders are rare incidences, only a few 
physicians have seen or treated them. Therefore, patients 
with NPS should consult a specialist experienced in the diag-
nosis and treatment of such neurological disorders.

Detailed prognoses for people with paraneoplastic syn-
dromes are related to each individual case. Therefore, the 
prognosis for paraneoplastic syndromes may vary consider-
ably. Prophylactic measures include routine medical check-
ups (especially neurological and oncological), notably when 
the patient recognizes subtle changes in his or her own body. 
Treatment involves therapies to reduce or slow down neu-
rological degeneration, as well as therapies to eliminate the 
underlying cancer, such as chemotherapy, radiotherapy and 
surgery. In this scenario, rapid diagnosis and treatment are 
crucial for the patient's best chance of recovery.

SUMMARY

Because NPS disorders are rare incidences, only a few 
physicians have seen or treated them. Therefore, patients 
with NPS should consult a specialist experienced in the diag-
nosis and treatment of such neurological disorders.

Detailed prognoses for people with paraneoplastic syn-
dromes are related to each individual case. Therefore, the 
prognosis for paraneoplastic syndromes may vary con-
siderably. Prophylactic measures include routine medical 
check-ups (especially neurological and oncological), notably 
when the patient recognizes subtle changes in his or her own 
body. Treatment involves therapies to reduce or slow down 
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Table 1. Summary of NPSs discussed
Syndrome Related cancer Related antibodies Signs and 

symptoms Complications

Limbic 
encephalitis

Lung cancer 
(SCLC), GCT 
and others 

[23,24]

Anti-Hu, 
Ma2;

memory 
impairment, 
behavioural 

changes, anxiety, 
depression, 
seizures;

PCD  
or 
encephalomyelitis

Various 
malignacies;

Various 
onconeuronal, 

excluding VGCC dysarthria, 
nystagmus and 
trunk, as well 
as limb ataxia, 

dysphagia, 
nystagmus [19]

Purkije cells 
degradation, 

pancreatic-brain 
dysfunction, 
extensive 
cerebellar 

atrophy [19,20]

Hodgkins 
lymphoma; Tr/DNER;

ovarian cencer, 
breast cancer 
and others;

Yo;

SCLC [19-22] Anti-Hu [19-22]

NMDAR anti-N-methyl-D-
aspartate [25,26]

teratoma  
(in young women) 

and possibly 
others [25,26]

behavioural 
changes, memory 

impairment, 
speech disorders, 

seizures and 
disturbance of 
consciousness 

[25,26]
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neurological degeneration, as well as therapies to eliminate 
the underlying cancer, such as chemotherapy, radiotherapy 
and surgery. In this scenario, rapid diagnosis and treatment 
are crucial for the patient's best chance of recovery.
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