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Abstract
Only a very few systematic studies have investigated 
the frequency of neurologic disorders in patients with 
Crohn’s disease (CD) and ulcerative colitis (UC), which 
are the two main types of inflammatory bowel disease 
(IBD). Results have been inconsistent and variable, ow-
ing to differences in case-finding methods and evalu-
ated outcomes in different studies. The most frequent 
neurologic manifestations reported in CD and UC popu-
lations are cerebrovascular disease (with either arte-
rial or venous events), demyelinating central nervous 
system disease, and peripheral neuropathy (whether 
axonal or demyelinating); however, the literature de-
scribes numerous nervous system disorders as being 
associated with IBD. The pathogenesis of nervous sys-
tem tissue involvement in IBD has yet to be elucidated, 
although it seems to be related to immune mechanisms 
or prothrombotic states. The recently-introduced tumor 
necrosis factor (TNF) inhibitors have proven successful 
in controlling moderate to severe IBD activity. However, 
severe neurologic disorders associated with TNF inhibi-
tors have been reported, which therefore raises con-
cerns regarding the effect of anti-TNF-α antibodies on 
the nervous system. Although neurological involvement 
associated with IBD is rarely reported, gastroenterolo-
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gists should be aware of the neurologic manifestations 
of IBD in order to provide early treatment, which is cru-
cial for preventing major neurologic morbidity.
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Core tip: The neurological manifestations in inflam-
matory bowel disease (IBD) patients are often unrec-
ognized or underestimated. A detailed revision of the 
literature about the neurological manifestations in ul-
cerative colitis and Crohn’s disease patients is relevant 
to the IBD community, especially in the biologics era. 
Gastroenterologists should be aware of the neurologic 
manifestations of IBD in order to provide prevention 
and early treatment, which is crucial for preventing ma-
jor neurologic morbidity.
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INTRODUCTION
Crohn’s disease (CD) and ulcerative colitis (UC) are the 
two main types of  idiopathic inflammatory bowel disease 
(IBD), and they are clearly distinct pathophysiological 
entities. UC, the most common form of  IBD worldwide, 
is a disease of  the colonic mucosa only; it is less prone to 
complications and can be cured with colectomy. In con-
trast, CD is a transmural disease of  the gastrointestinal 
mucosa which can affect the entire gastrointestinal tract 



is mainly due to discrepancies in case-finding methods. 
In most of  the studies reported, magnetic resonance 
imaging was not part of  the standard workup. Moreover, 
some studies have included neurological symptoms of  
iatrogenic origin or symptoms caused by malabsorption-
related disorders secondary to vitamin deficiencies[14,15]. 
Most of  these studies were retrospective and register-
based, and only a few included a control group[16]. Finally, 
the latest reports on neurologic complications in IBD 
disease have focused on peripheral nervous system (PNS) 
involvement, and they lack data on clinical manifestations 
involving other nervous system components[14,17-20]. Table 
1 presents clinical studies addressing the frequency of  
neurogenic disorders in CD and UC. In a large retrospec-
tive register-based study including 638 patients with UC 
or CD, Lossos et al[21] found neurological involvement in 
3% of  the cases. In contrast, 33.2% of  patients in a CD 
population experienced neurological or neuropsychiatric 
complications, although this proportion decreased to 
19.3% when considering only those cases with a direct 
relationship[15]. Finally, in another study, 67% of  patients 
with CD and 53% of  patients with UC had neurologic 
disorders, although authors did not report whether IBD 
and neurologic involvement were coincidental[19]. Table 
2 lists neurological disorders reported in the literature as 
being associated with IBD.

NON-DRUG-INDUCED NEUROLOGICAL 
MANIFESTATIONS OF IBD
Peripheral neuropathy
Peripheral neuropathy (PN) is known to be related 
to IBD and it is one of  the most frequently reported 
neurologic complications. Various studies have found 
PNS complications, rather than CNS involvement, to 
be predominant[14]. Initially, medical treatments for the 
gastrointestinal disease or vitamin deficiencies caused by 
malabsorption were thought to cause PN[21]. Ultimately, 
PN is a common adverse event associated with use of  
TNF inhibitors[22]. If  these causes of  neuropathy are ex-
cluded, however, the reported frequency of  PN in IBD 
will vary greatly among published studies, with estimates 
ranging from 0% to 39% due to selection bias, use of  
different definitions of  the disease, or population char-
acteristics[14,15,18,20,21,23].

Two recent studies have indicated the low prevalence 
of  PN in IBD. In the first study, carried out in Greece, 97 
patients with any form of  IBD were studied to identify 
any cases of  PN. Fifty-two patients were excluded for 
different reasons, including presence of  comorbidities 
associated with PN and presence of  other neurologic 
symptoms. Nerve conduction studies in the remaining 45 
asymptomatic patients yielded normal results except for 
one patient with a history of  acute motor sensory poly-
neuropathy complicating UC and another patient with 
incidental carpal tunnel syndrome[17]. A second study in 
Olmsted County, Minnesota, determined the neuropathy 
incidence rate in a population-based cohort of  patients 
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from the mouth to the anu[1,2].
CD and UC should be considered systemic diseases 

since they are associated with clinical manifestations 
involving organs outside the alimentary tract. Extraintes-
tinal manifestations (EIMs) involving several organs, and 
most EIMs occurring in the joints, skin, mouth, eyes and 
coagulation system, either precede the onset of  intestinal 
manifestations or appear and evolve in parallel with them. 
They also respond to treatment for the underlying bowel 
disease. However, many EIMs tend to follow a course 
independent from that of  bowel disease activity. These 
EIMs are observed in some 20%-40% of  patients with 
IBD, with CD patients being more susceptible to EIMs 
than patients with UC[3-8]

.
Neurologic involvement associated with IBD is fre-

quently underreported. Nevertheless, it is important to 
quantify the morbidity burden of  clinically significant 
neurologic complications in IBD because early recogni-
tion and treatment of  neurologic diseases are crucial for 
preventing major morbidity[9,10]. The available literature 
consists of  case reports and small series and only a few 
of  them have reviewed large groups of  IBD patients to 
identify neurologic symptoms. Moreover, most of  the 
recent reviews dealing with UC and CD include only a 
brief  mention of  nervous system involvement in IBD[2-5].

The pathogenesis of  neurogenic disorders associated 
with IBD has not been established and it may involve 
diverse causes. Most of  them have an immune basis, 
but other reported causes include prothrombotic states, 
nutrient deficiency (vitamin B12, folate, copper, thiamine, 
vitamin E) because of  malabsorption, and iatrogenic 
complications of  medical and surgical management of  
IBD. In addition, in recent years, use of  tumor necrosis 
factor (TNF) inhibitors has emerged as a successful treat-
ment for refractory IBD, although anti-TNF-α antibod-
ies appear to predispose some patients to developing 
diverse peripheral and central nervous system (CNS) 
involvement. An approach to neurologic symptoms in 
patients diagnosed with IBD has recently been reported 
elsewhere[11]

.
Neurologic involvement in IBD as a subgroup of  the 

EIMs may precede the appearance of  digestive symp-
toms or develop after diagnosis of  IBD. In addition, 
neurological symptoms may exacerbate during flare-ups 
of  IBD or evolve independently from intestinal manifes-
tations without responding to treatment provided for the 
underlying bowel disease[12,13].

This review will examine current knowledge about 
nervous system involvement in CD and UC and the neu-
rologic manifestations secondary to the use of  biological 
agents and other approaches to IBD management.

EPIDEMIOLOGY OF NEUROLOGICAL 
MANIFESTATIONS OF IBD
Few systematic studies have investigated the frequency of  
neurological disorders in patients with IBD. Additionally, 
results from these studies have been inconsistent, which 



newly diagnosed with IBD over a 64-year period. The 
overall incidence rate was 72 cases of  neuropathy per 
100000 IBD person-years with a cumulative incidence 
rate after 30 years of  2.4%. Moreover, the study found 
late occurrences of  neuropathy in the course of  IBD, 
mainly during IBD inactivity[18].

Regarding the type of  neuropathy reported, studies 
describe demyelinating or axonal involvement of  periph-
eral nerves in IBD, and both neuropathies may be acute 
or chronic. Several cases of  immune-mediated neuropa-
thies in IBD patients have also been reported[24-26]. In a 
retrospective review of  patients with PN and IBD, more 
than two-thirds of  the cases had axonal neuropathy. 
Neuropathies were predominantly sensory (either small-
fiber or large-fiber) rather than sensorimotor for axo-
nal neuropathies; only one-third of  patients developed 
demyelinating forms of  neuropathy[19]. Conversely, the 
clinical spectrum reported by Figueroa et al[18] consisted 
of  monophasic immune radiculoplexus neuropathy and 

chronic distal sensorimotor polyneuropathy. The under-
lying pathophysiology in cases of  neuropathy in IBD 
patients remains obscure. T-cells are clearly involved in 
the pathogenesis of  demyelinating neuropathies. At the 
same time, the relationship between axonal damage and 
immune system disturbances remains unclear, but clinical 
improvement in patients treated with immunomodulatory 
agents suggests that there is a link[19].

Cerebrovascular disease
Thromboembolic complications are two to four times 
more likely in patients with IBD than in healthy individu-
als; they occur at any age in both sexes and active IBD 
may increase the relative risk of  such complications by as 
much as 15-fold[27]. The incidence of  thromboembolism 
in IBD ranges between 1% and 7.7% in clinical studies, 
with postmortem studies reporting rates of  40%[28]. Deep 
vein thrombosis and pulmonary embolism are the most 
common entities, but cerebrovascular disorders also oc-
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Table 1  Clinical studies of neurologic disorders in inflammatory bowel disease

Author Year Country Study design Total 
patients

Type of 
IBD

Patients with NC Age 
(range, yr)

Sex Other 
EIM

Associated with 
IBD exacerbation

Incidence of NC

Lossos et al[21] 1995 Israel Retrospective, 
computerized 

search

638 377 CD
261 UC

10 CD patients
9 UC patients

11-71 11 M
8 F

50% 2 patients (10%) 19 patients (3%)

Elsehety et al[15] 1997 United 
States

Retrospective 253 CD Probable: 
49 patients 
Possible: 

35 patients 
Total: 84 patients

NR NR NR 5 patients (6%) Probable: 19.3% 

Possible: 13.9%

Total: 33.2%
Oliveira et al[14] 2008 Brazil Prospectively, 

clinic-based, 
PN especially 

studied

  82 31 CD
51 UC

16 CD patients
23 UC patients

43 CD1

51 UC
15 M
24 F

NR NR PN:
51.6% CD
45.1% UC 
Headache:
54.8% CD
57% UC

Sassi et al[23] 2009 Tunis Prospective, 
prevalence 
study PN

102 88 CD
14 UC

6 UC patients2

3 CD patients
22-64 7 F

2 M
33% 29% 8.80%

Benavente et al[12] 2011 Spain Retrospective, 
hospitalized 

patients

  84 NR 13 UC patients
12 CD patients

17-74 12 M
13 F

  4% 10 patients (40%) 30%

Shen et al[20] 2012 United 
States

Questionnaire-
based, study of 
PN symptoms 

only

173 102 CD
71 UC

67 patients NR NR NR NR 38.70%

Figueroa et al[18] 2013 United 
States

Retrospective, 
observational 

population 
based-cohort

772 342 CD
430 UC

9 patients/12 
events

6 UC patients
3 CD patients

21-83 5 F
4 M

NR 8 patients 72 
patients/100000 

person-years

Babali et al[17] 2013 Greece Prospective 
study of 

subclinical 
PN in 

asymptomatic 
patients

 453 30 CD
15 UC

0 patients NR NR NR NR No patients 
had subclinical 

neuropathy

1Mean age; 2Three patients had mononeuropathies due to rapid weight loss. Three patients had sensory large-fiber polyneuropathy and two had small-fiber 
polyneuropathy. One patient had a sensorimotor axonal PN. An etiological factor was identified in four cases (diabetes mellitus and long-term metronida-
zole treatment); 3Two patients were excluded: one had history of acute motor sensory polyneuropathy complicating UC and other patient had incidental 
carpal tunnel syndrome. IBD: Inflammatory bowel disease; NC: Neurologic complications; EIM: Extraintestinal complications; CD: Crohn’s disease; UC: 
Ulcerative colitis; F: Female; M: Male; NR: Not reported; PN: Peripheral neuropathy.
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events in patients with IBD remains uncertain, but is 
most likely related to the interaction between acquired 
and genetic risk factors. Researchers have also reported 
interaction between cytokine mediators of  chronic in-
flammation and the coagulation cascade[40].

Some genetic factors listed as possible promoters of  
the thrombotic manifestations of  IBD include factor Ⅴ 
Leiden and factor Ⅱ, methylenetetrahydrofolate reduc-
tase gene mutation, plasminogen activator inhibitor type 
1 gene mutation, and factor XIII[28]. However, no studies 
have convincingly demonstrated that IBD patients have a 
greater burden of  prothrombotic genetic or non-genetic 
risk factors, such as factor Ⅴ Leiden mutations, hyperho-
mocysteinemia, antiphospholipid antibodies, or thrombo-
philia, than the general population[41-43]. Moreover, genetic 
risk factors are generally not found more often in IBD 
patients than in the general population. However, when 
such factors are present, patients with IBD are more 
likely than healthy controls to suffer thromboembolic 
complications[28].

In addition to platelet and endothelial activation, 
some of  the most often-cited impaired coagulation states 
are high levels of  factor Ⅴ, factor Ⅷ, fibrinogen, and 
von Willebrand factor. In addition, low activity and low 
concentration of  XIII factor subunit A have been de-
tected. This decreased activity inversely correlates with 
intestinal inflammatory activity and fibrinogen levels[44]. 
In addition, IBD patients display decreased levels of  pro-
tein C, protein S, antithrombin Ⅲ, and tissue factor path-
way inhibitor (all of  which function as anticoagulants), 
and decreased levels of  tissue plasminogen activator with 
increased plasminogen activator inhibitor-1; the above are 
all key players in the fibrinolysis pathway[36]. Finally, other 
mechanisms that may explain cerebrovascular disorders 
in IBD include vasculitis and consumption coagulopathy 
leading to hemorrhagic events[21]. Based on these data, 
recent studies have suggested that IBD may be an inde-
pendent risk factor for thromboembolic disorders[27,36,45].

Demyelinating disease
The relationship between multiple sclerosis (MS) and 

cur and they are probably underestimated[29]. In a meta-
analysis published in 2013, CD and UC were found to 
be associated with an increase in the risk of  ischemic or 
hemorrhagic stroke or transient ischemic attack (OR = 
1.28, 95%CI: 1.17-1.41), especially among women and 
young patients[30]. Strokes may affect either arterial or ve-
nous territories, but it is unclear whether venous or arte-
rial strokes are more frequent[31,32].

The literature describes cerebral infarction and tran-
sient brain ischemia due to small- and large-artery disease 
involving the anterior and posterior circulation. Carotid 
arterial thrombosis, retinal branch artery occlusion, carot-
id thromboembolism, cardiac embolism, and paradoxical 
embolism are other possible pathogeneses[33-36].

IBD accounts for 1%-6% of  the total causes of  cere-
bral venous thrombosis (CVT), and CVT develops with-
out there being a temporal relationship with the course 
of  IBD (Figure 1). There are no appreciable differences 
between IBD-related CVT and non-IBD related CVT in 
terms of  clinical or radiological characteristics, prognosis, 
or treatment[37-39].

The reason for the increased rate of  thromboembolic 

Figure 1  Sagittal magnetic resonance venography imaging scan show-
ing thrombosis of the superior sagittal sinus in a 51-year-old man with 
cerebral venous thrombosis. He had been diagnosed with ulcerative colitis  
involving the ileum and colon 15 years before.

Table 2  Neurologic disorders associated with inflammatory 
bowel disease reported in the literature

Cerebrovascular disease
   Cerebral infarction
   Transient brain ischemia
   Cerebral venous thrombosis
Demyelinating disease
   Multiple sclerosis
   Asymptomatic focal white-matter lesions
   Myelopathy
   Optic neuritis
Inflammatory pseudotumor
Epilepsy
Seizures
Psychosis
Chorea
Major depression
Autonomic nervous system dysfunction
Vasculitis of the central nervous system
Restless legs syndrome
Sleep disruption
Headache
Cranial neuropathies
   Melkersson-Rosenthal syndrome
   Sensorineural hearing loss
   Ischemic optic neuropathy
   Bell’s palsy
Neuromuscular diseases
   Myasthenia gravis
   Myopathy
      Dermatomyositis
      Polymyositis
      Vacuolar myopathy
   Peripheral neuropathy
      Sensory large-fiber polyneuropathy
      Small-fiber polyneuropathy
      Acute and chronic immune-mediated neuropathies
      Monophasic immune radiculoplexus neuropathy
      Chronic distal sensorimotor polyneuropathy
      Mononeuritis multiplex
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IBD was discovered by Rang et al[46] in the early 1980s 
when they detected high MS incidence and prevalence 
while studying patients who had undergone a colectomy 
for IBD (Figure 2). Retrospective cross-sectional studies 
have reported an increased incidence of  demyelinating 
disease[16]; however, incidence of  MS was reported to be 
higher in patients with UC than with CD[47]. In addition, 
one study found a high prevalence of  asymptomatic fo-
cal white-matter brain lesions in IBD patients[48] but these 
data not have been confirmed by more recent studies[49]. 
Moreover, the incidence of  white matter hyperintensities 
on T2-weighted images was found to be higher in CD 
patients (72%) than in age-matched controls (34%); how-
ever, this population was not completely asymptomatic 
and 20% of  the CD patients were on TNF inhibitors.

Several studies have documented additional autoim-
mune diseases, including IBD, in patients with MS and 
their relatives; however, results were disparate due to dif-
ferences in study design[50,51]. In a Danish study, Nielsen 
et al[52] found that MS patients were at a higher risk for 
developing UC and other autoimmune diseases, but not 
CD. This hypothesis is supported by a recent systematic 
review and meta-analysis. Here, the authors reported a 
significant relationship between MS and IBD (OR = 1.56, 
95%CI: 1.28-1.90), although this association was not 
found in relatives of  MS patients[53].

There may be a significant relationship between MS 
and IBD. This possibility is supported by the role played 
by immune mechanisms in the pathogenesis of  both 
disorders and by fact that immune system inhibitors that 
impair cell-mediated immunity are effective for treating 
both MS and IBD. Disturbances in functional T-cell sub-
sets as well as in antigen-presenting cells have also been 
implicated. Studies suggest that aberrant proinflammato-
ry activity in particular may be a common pathway lead-
ing to the destruction of  target tissue in both diseases[3-5].

Miscellaneous
Studies have reported an association between epilepsy 
and IBD; however, the possible relationship between epi-
lepsy and IBD has not been completely addressed[12,15,21]. 
Furthermore, seizures may be symptoms of  systemic 

or brain processes such as hypomagnesemia or cerebral 
venous thrombosis[54,55]. Vasculitis of  the CNS and trans-
verse myelitis associated with Jo-1 antibody syndrome are 
additional complications that have been described in IBD 
patients[56-58].

In a prospective multicenter study in patients with 
CD, incidence of  restless legs syndrome (RLS) was 43% 
and prevalence was 30%. This prevalence rate exceeds 
that of  the general population, and the incidence figure is 
higher than the incidence of  many known EIMs of  CD. 
Furthermore, RLS symptoms occurred during or after 
the onset of  CD symptoms in most patients, suggesting a 
link between CD and RLS[59]. Recent studies have shown 
that sleep disorders are more common in IBD patients, 
and treating sleep disruption with a melatonin supple-
ment has been shown to improve sleep in animal models 
of  immune colitis[60].

Some authors suggest that the autonomic nervous 
system plays a role in the pathogenesis of  IBD and that 
IBD may be a potential neurologic complication of  
chronic inflammation. On the other hand, autonomic 
dysfunctions have been reported in patients with IBD; 
although earlier reports suggested autonomic hypofunc-
tion, later studies also identified autonomic hyperreflexia. 
Sympathetic autonomic neuropathy is an early systemic 
feature of  CD and one that is independent from disease 
activity. Moreover, clinically manifest autonomic dysfunc-
tion is associated with lower quality of  life and more in-
tensive healthcare use in IBD patients[61-63].

Sensorineural hearing loss (SNHL), first described 
in 1982, is currently a well-recognized EIM of  UC[64]. In 
a study of  38 patients with a history of  IBD, 59% had 
inner ear dysfunction that was probably related to gastro-
intestinal disease. Of  the 19 patients with hearing loss (14 
patients had UC and 5 had CD), 16 patients had bilateral 
SNHL; unfortunately, only one patient experienced clini-
cal improvement following medical treatment[65]. The 
pathogenesis of  SNHL associated with UC is not fully 
understood, and several immune mechanisms may lead to 
inner ear dysfunction[66]. Bilateral anterior optic neuritis 
and ischemic optic neuropathy due to UC and CD have 
been described[67,68]. Lastly, researchers have reported pe-

A B

Figure 2  Sagittal (A) and axial (B) cranial magnetic resonance imaging scan depicting several hyperintense focal lesions in supratentorial white matter. 
The patient was a 45-year-old woman with relapsing-remitting multiple sclerosis and a 23-year history of ulcerative colitis.
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ripheral facial palsy and Melkersson-Rosenthal syndrome 
associated with CD[69].

Furthermore, myasthenia gravis (MG), whether in its 
ocular or generalized form, has been reported in associa-
tion with both UC and CD. Intriguingly, two case reports 
of  patients with MG and IBD describe clinical improve-
ment of  neuromuscular disease and IBD following dif-
ferent surgical procedures, one after thymectomy and the 
other following proctocolectomy. These reports empha-
size the immunological link between MG and IBD[21,70-74]. 
In addition to MG, cases of  IBD associated with polymy-
ositis or dermatomyositis have also been described[75-77].

DRUG-INDUCED NEUROLOGIC 
MANIFESTATIONS OF IBD
Tumor necrosis factor inhibitor therapy
TNF inhibitors are currently approved as treatment for 
IBD, including both CD and UC. The proinflammatory 
cytokine TNF-α has been identified as playing a pivotal 
role in the inflammatory cascade that causes chronic 
intestinal inflammation in IBD. Synthetic anti-TNF-α 
antibodies have been shown to mitigate this inflam-
matory process. Infliximab was the first TNF inhibitor 
successfully used to treat IBD. Other drugs with demon-
strated efficacy as IBD treatments include adalimumab 
and golimumab (humanized monoclonal antibodies), and 
certolizumab pegol (humanized anti-TNF-α antibody 
Fab’ fragment conjugated with a polyethylene glycol 
molecule). Conversely, etanercept (non-antibody soluble 
recombinant TNF receptor-Fc fusion protein) is not an 
effective treatment for IBD[78].

Since TNF inhibitors were first used in 1996[79], re-
searchers have reported an increased risk of  CNS events 
(new onset or exacerbation of  demyelinating events, in-
cluding optic neuritis and MS); in addition, PNs have also 
been reported in small clinical series. Information regard-
ing management and clinical significance of  such events 
is very limited because the incidence of  neurologic events 
is estimated at less than 1 event per 1000 patients during 
TNF-inhibitor treatment[78,80-82]

.
The FDA’s most recent report on adverse events 

related to TNF-α inhibitors from dates to December 
31, 2009. Here, the second-highest number of  reported 
adverse events, after patients with rheumatoid arthritis, 
was in patients with IBD (140 cases, 18.1% of  the total 
reports). These figures show that IBD may be a risk fac-
tor for neurologic disease. Most of  the cases involving 
infliximab and adalimumab are linked to PN (42%), fol-
lowed by CNS or spinal demyelination (17.2%), optic 
neuritis (17.4%) and facial palsy (7.8%). In addition, 
authors reported 19 patients diagnosed with transverse 
myelitis, leukoencephalopathy, unspecified demyelinat-
ing disease, encephalopathy, meningitis due to Listeria, or 
right cerebellar neuroglial cyst. Last of  all, one case of  
PN and another case of  CNS demyelination associated 
with certolizumab (17.2%) have also been reported[22]. 
These data are consistent with results from the BIOE-

GAS registry of  the Spanish Society of  Internal Medicine 
which reported a total of  175 cases of  central demy-
elinating processes and 44 cases of  PNs resulting from 
TNF-inhibitor therapy as of  July 2009[83]. Recent studies 
have highlighted the development of  posterior reversible 
encephalopathy syndrome in pediatric patients with IBD 
treated with infliximab[84]. Although several hypotheses 
have been proposed in an attempt to explain the possible 
relationship between TNF inhibitor treatment and CNS 
events, none is considered to be completely satisfactory. 
Some authors propose that systemic administration of  
TNF-α inhibitors may enhance different functions of  the 
immune system which are known to activate demyelinat-
ing processes[85-87]. However, other authors prefer to seek 
genetic connections, such as haplotypes of  TNF-α or sig-
nal transducer and activator of  transcription 3 (STAT3), 
which could explain the emergence of  neurologic events 
in IBD patients treated with TNF inhibitors[88-90].

Regarding PNS disease, most reported types of  neu-
ropathy involve demyelination. Cases of  Guillain-Barré 
syndrome account for the majority, but cases of  multifo-
cal motor neuropathy with conduction block, chronic 
inflammatory demyelinating polyradiculoneuropathy, and 
Lewis-Summer syndrome have also been reported. More-
over, mononeuropathy multiplex and axonal sensorimo-
tor polyneuropathies have been described, which adds an 
axonal process to the physiopathology of  nervous system 
damage elicited by anti-TNF agents[83,91,92]. The proposed 
pathogenesis of  PNs associated with TNF inhibitors 
includes a T-cell and humoral immune attack against pe-
ripheral nerve myelin, vasculitis-induced nerve ischemia, 
and inhibition of  signaling support for axons[91].

Prognosis in cases of  TNF inhibitor-induced neuro-
logic events is usually good if  the treatment is discontin-
ued. Gastroenterologists should therefore be mindful of  
the neurologic complications of  biological treatments in 
order to recognize them immediately; neurological consul-
tations may play a key role in the assessment of  these pa-
tients[11,22]. In light of  the data reported here, use of  TNF 
inhibitors should be avoided in patients diagnosed with 
PN or MS.

Other biological agents
Natalizumab is an IgG4/κ humanized monoclonal anti-
body which interferes with the interaction between very 
late antigen-4, expressed on leukocytes, and vascular 
adhesion molecule-1, expressed on endothelial cells, thus 
preventing leukocyte extravasation in inflamed sites[93]. 
Since natalizumab’s mechanism of  action differs from 
that of  other biological agents, it represents an important 
therapeutic option for CD patients who cannot tolerate 
other treatments or who are experiencing decreased treat-
ment efficacy, particularly when TNF inhibitor treatment 
does not achieve remission.

The main neurologic adverse event in patients with 
CD treated with natalizumab is progressive multifocal 
leukoencephalopathy (PML). The incidence reported 
in these patients is 2.13 out of  1000 patients. However, 
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it seems possible to stratify risk of  PML among natali-
zumab-treated patients given that risk mainly tends to be 
higher in cases of  more than 2 years of  natalizumab ther-
apy, positivity for anti-JC virus antibodies, and combined 
use of  natalizumab and immunosuppressive drugs[94]. No 
cases of  PML were reported in three recent reports in-
cluding 154 CD patients on natalizumab[95-97].

Non-biological agents
Cyclosporine is a well-recognized treatment for acute 
severe UC. Between 10% and 28% of  the patients on 
cyclosporine develop neurotoxicity. The most common 
associated CNS disorder is a postural tremor that affects 
the upper extremities and responds to beta-blockers. Se-
vere symptoms affect up to 5% of  patients and include 
psychoses, hallucinations, blindness, seizures, cerebellar 
ataxia, motor weakness and leukoencephalopathy[98-100].

A pure sensory or autonomic neuropathy is a well-
known PNS complication following metronidazole treat-
ment. The neuropathy usually resolves completely once 
the antibiotic is discontinued[101].

Sulfasalazine (sulphasalazopyrine) is prescribed as 
treatment for IBD due to its immunomodulatory action. 
Reported serious adverse reactions include transverse 
myelitis and encephalopathy[102,103].

Finally, it is well known that psychiatric symptoms 
can develop in association with administration of  corti-
costeroids in IBD patients, although some authors have 
reported unusual cases of  psychotic episodes in UC and 
CD patients who were not receiving steroids[104-108].

In conclusion, reports about the incidence and type 
of  neurologic diseases associated with CD and UC are 
controversial. Therefore, prospective studies are needed 
to clarify these points, as well as basic studies addressing 
the multiple mechanisms responsible for nervous system 
damage.
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