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Introduction
Crohn’s disease (CD) is a chronic inflammatory 
bowel disease that affects individuals of any age 
and sex. Approximately one-third of patients at 
diagnosis and over 50% during the course of the 
disease will suffer severe clinical manifestations 
leading to significant morbidity and impaired 
quality of life.1,2 During the last decade, numer-
ous therapeutic options have been developed, 
namely, new biologic agents such as vedolizumab 

and ustekinumab, that expanded the therapeutic 
options previously limited to corticosteroids, 
immunosuppressors, and anti-tumour necrosis 
factor (TNF) antibodies.2

Ustekinumab is a novel and highly effective mon-
oclonal antibody against the p40 subunit of inter-
leukin (IL)-12 and IL-23 that prevents binding of 
both ILs to the IL-12Rβ1 target receptor. 
Ustekinumab was initially found efficacious in the 
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treatment of psoriasis and psoriatic arthritis and 
more recently in the treatment of moderate and 
severe active CD with a good safety profile.3

Ustekinumab did not show significant increase of 
malignancy, serious or opportunistic infections, 
anaphylaxis or other severe adverse events in large 
clinical trials.3–6 Data from real-world clinical 
practice, however, are scarce and the description 
of potential rare adverse events that appear in this 
setting is important to improve patients’ 
management.

Case report
A 48-year-old man was diagnosed with ileocolic 
and fistulizing perianal CD at the age of 21. He 
initially achieved clinical remission under corti-
costeroid therapy but followed a steroid-depend-
ent course and azathioprine was introduced. 
Shortly after, the drug was discontinued due to 
development of bone marrow aplasia and hepatic 
veno-occlusive disease. Due to persistent CD 
activity, the patient received methotrexate, inflixi-
mab, adalimumab and certolizumab without 
improvement. In 2008, at the age of 36, he under-
went autologous haematopoietic stem cell trans-
plantation, achieving clinical and endoscopic 
remission. One year later, he presented endo-
scopic relapse and adalimumab was reintroduced 
initially at standard doses but in 2012 required 
dose intensification to 40 mg weekly and reintro-
duction of methotrexate 25 mg subcutaneous 
weekly. The patient achieved clinical response to 
this combination therapy until 2019, when he 
presented a clinical relapse and was started on 

ustekinumab induction with 390 mg intravenous 
(IV) infusion, followed by 90 mg subcutaneous at 
week 8, associated with a short tapering course of 
prednisone with an initial dose of 40 mg. 
Methotrexate was continued at the same dose of 
25 mg subcutaneous per week.

One month after the second ustekinumab dose, 
when the patient was already off steroids, he was 
admitted due to altered mental status. The patient 
had been well until 1 week earlier, when he devel-
oped confusion, disorientation, mental slowness 
and difficulties performing skilled acts. Results of 
a comprehensive metabolic panel, complete blood 
cell count, erythrocyte sedimentation rate, 
C-reactive protein and a coagulation panel were 
within normal limits. Brain magnetic resonance 
imaging (MRI) revealed moderate to severe exten-
sive symmetrical subcortical white matter hyper-
intensity, sparing U-fibres and cortex consistent 
with leukoencephalopathy without gadolinium 
enhancement or restricted diffusion on diffusion-
weighted imaging (DWI) (Figure 1). Cerebrospinal 
fluid (CSF) analysis showed normal values of glu-
cose, proteins and cell counts; blood, urine and 
CSF cultures and polymerase chain reaction 
(PCR) for Mycobacterium, Tropheryma whipplei 
and JC virus were negative. A right frontal brain 
biopsy showed a predominance of foamy histio-
cytic infiltrates (immunoreactive for CD68 and 
CD163 and negative for S-100 and CD1a) dis-
tributed in a patchy and perivascular pattern, 
associated with edema, diffuse astrocytic gliosis 
and minimal foci of necrosis in brain parenchyma. 
They were accompanied by a slight perivascular 
lymphocytic infiltrate (predominantly CD3+) 

Figure 1. Brain MRI performed on admission when the patient was confused, disoriented, mentally slow and 
had difficulty performing skilful acts. (a) Axial FLAIR (1.5T TR 9000, TE 115) shows diffusely abnormal white 
matter with predominance on the right parietal part. (b) DWI image shows hyperintensity and (c) ADC (1.5T TR 
7200, TE 89, b 1000) does not show restricted diffusion.
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and luxol fast blue and neurofilament stains 
showed focal perivascular axonal destruction 
without demyelination (Figure 2). Due to rapidly 
evolving encephalopathy, the absence of clinical 
and laboratory evidence of metabolic and infec-
tious causes and the fact that drug toxicity could 
not be ruled out, ustekinumab and methotrexate 
were discontinued and high-dose IV corticoster-
oids were administered (methylprednisolone 1 g/
day × 5 days) with no clear improvement. In the 
ensuing 2 weeks, the patient became bed-ridden 
with spastic severe tetraparesis (left side Medical 
Research Council strength scale 0/5 and right side 
2/5), dysphagia that required nasogastric tube for 
enteral feeding, aphasia and dysarthria that made 
him unable to obey any order and language output 
limited to a few unintelligible monosyllabic 
sounds. The patient further worsened to a state of 
minimal consciousness with akinetic mutism. A 
specific diagnostic work-up for adult-onset 

leukodystrophies, including blood, urine and 
genetic testing,7 was performed with negative 
results except for the presence of a genetic hete-
rozygous variant of unknown significance 
(c.1436A > T) on the HTRA1 gene, different 
from the heterozygous HTRA1 mutations associ-
ated with familial autosomal dominant small ves-
sel disease.8 

A new brain MRI showed a marked worsening of 
the leukoencephalopathy that affected the entire 
subcortical supratentorial white matter without 
gadolinium enhancement but with restricted dif-
fusion on DWI (Figure 3). Approximately 5 
weeks after the encephalopathy onset, the patient 
started a gradual and slow recovery. He was dis-
charged to a neurorehabilitation centre where his 
neurological deficits continued to improve. At 
follow-up visits, 6, 12 and 18 months after admis-
sion, the patient was fully recovered and had 

Figure 2. (a) H&E showed fragments of brain parenchyma with patchy infiltrates of foamy histiocytes, with 
apparent perivascular location. Luxol fast blue highlighted foci of loss of myelin (b) that were consistent 
with perivascular foci of axonal destruction (c) without clear signs of demyelination. (d) GFAP demonstrated 
a diffuse gliosis and (e) CD68 showed abundant foamy histiocytes. (f) CD3 highlighted scant perivascular T 
lymphocytes, (g) while the biopsy was almost devoid of B lymphocytes (CD20). All images ×100.
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returned to his previous work (computer techni-
cian). Physical and neurological (including cogni-
tive examination) was completely normal. The 
family confirmed that he was ‘exactly the same as 
before, as if nothing had happened to him’. 
Repeat MRI at 6 and 18 months after admission 
showed the persistence of the FLAIR abnormality 
of the white matter and complete regression of 
diffusion restriction (Figure 4).

Exhaustive family history revealed no relevant neu-
rological diseases, with the exception of a subjec-
tive cognitive decline in his 71-year-old father, who 
has a history of active smoking, hypertension and 
dyslipidemia and poorly controlled diabetes. A 
brain MRI was performed on the patient’s father 
and revealed moderate severity periventricular, 

subcortical and pontine white matter T2/FLAIR 
hyperintensities (Fazekas 2) that were suggestive 
of vascular microangiopathy and were deemed as 
concordant with his age and medical history.

As for the course of CD, the patient achieved 
clinical, biological and radiological remission 
after these two first doses of ustekinumab. Since 
then, no specific treatment for CD has been pre-
scribed and no signs of CD activity have appeared 
after 18 months.

Discussion
Ustekinumab has been used for the treatment of 
moderate to severe cases of CD since its approval 
in 2016 confirming successful medical results 

Figure 4. Brain MRI performed 6 months after hospital admission when the patient had normal physical 
and mental functions. (a) Axial FLAIR (3T TR 9000, TE 136) shows persistence of the FLAIR abnormality. (b) 
DWI image shows an almost normal intensity and (c) ADC (3T TR 10508, TE 80, b 1000) the resolution of the 
restricted diffusion.

Figure 3. Brain MRI performed 7 weeks after hospital admission when the patient had a severe spastic 
tetraparesis, severe dysphagia and dysarthria and akinetic mutism. (a) Axial FLAIR (3T TR 9000, TE 136) shows 
a worsening of the abnormal white matter but sparing of grey matter and U-fibres. (b) DWI image shows 
increase of the hyperintensity and (c) ADC (3T TR 10508, TE 80, b 1000) shows areas with diffusion restriction.
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even in patients who failed anti-TNF therapy.9 
Integrated data from all phase II/III ustekinumab 
clinical trials9,10 and real-world cohorts on its cur-
rent approved indications (psoriasis, psoriatic 
arthritis and CD)11–14 have shown a favourable 
safety profile of the drug. So far, only a few cases 
of ustekinumab-related neurologic adverse events 
have been reported, all of them with full resolu-
tion after drug discontinuation, and leukoenceph-
alopathy was not the presenting syndrome in any 
of them (Table 1).10,11,13,15–21

Our patient developed rapidly progressive 
encephalopathy with extensive confluent 
supratentorial white matter lesions 12 weeks after 
starting treatment with ustekinumab and had a 
slow improvement when this drug and the back-
ground treatment with methotrexate were discon-
tinued. The temporal association and the 
reasonable exclusion of alternative causes strongly 
suggest that the encephalopathy was an adverse 
effect of the therapy with ustekinumab.

Neurotoxicity is very unusual in patients taking 
low doses of oral methotrexate.22 Furthermore, 
methotrexate leukoencephalopathy is more 
prominent in the occipital lobes and the main 
histological findings are macrophagic infiltration, 
demyelination and fibrinoid changes in the 

capillaries, which are not the case in our patient.23 
Taken together, these data do not suggest that 
methotrexate was the causative agent of the 
encephalopathy, but it cannot be completely 
ruled out whether it had a contributory role.

In contrast to the reversible clinical manifesta-
tions, the MRI leukoencephalopathy did not 
regress except for the remission of the restricted 
diffusion, the latter indicative of cytotoxic edema. 
This clinical–neuroradiological discordance could 
indicate that the patient had a subclinical leu-
koencephalopathy that antedates the onset of the 
clinical manifestations. The causes of leukoen-
cephalopathy include a broad differential diagno-
sis of demyelinating, infectious, toxic, metabolic 
and genetic diseases.7,24 It is highly unlikely that 
previous treatments, adalimumab and oral meth-
otrexate were the cause: Adalimumab has been 
associated with symptomatic demyelinating 
events and focal but not diffuse white matter 
lesions,25 and although methotrexate can cause 
asymptomatic MRI leukoencephalopathy, it has 
been reported in the setting of IV high doses or 
intrathecal administration, which our patient 
never received.26 Moreover, the patient had been 
taking low doses of methotrexate for several years 
and did not develop the symptoms until usteki-
numab was introduced.

Table 1. Ustekinumab-related neurologic adverse events: Review of the literature.

Adverse event No. of cases Baseline disease Weeks after UST initiation Source

PRES 2
1

CD
Psoriasis

1 and 2
120

Real-world case reports15

Clinical Trial16

Headache (severea) 7 (1)
1 (1)

CD
CD

Unknown
Unknown

Real-world cohort11

Real-world cohort13

Idiopathic intracranial 
hypertension

2 Psoriasis 24 and 40 Real-world case reports17,18

Other demyelinating diseases  
of the CNS

1 CD 8 Clinical Trial10

Thymoma-associated 
myasthenia gravisb

1 Psoriatic arthritis 24 Real-world case reports19

Herpetic encephalitis 1 Psoriasis Unknown Real-world case reports20

Guillain–Barré syndrome 1 CD 48 Real-world case reports21

CD, Crohn’s disease; CNS, central nervous system; PRES, posterior reversible encephalopathy syndrome; UST, ustekinumab.
aLed to ustekinumab discontinuation.
bIn a patient also taking etanercept.
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In our patient, the genetic study of adult-onset 
leukodystrophies detected a heterozygous variant 
of unknown significance (VUS) on the HTRA1 
gene, different from the heterozygous HTRA1 
mutations associated with the autosomal domi-
nant cerebral small vessel disease known as 
CADASIL type 2.8 The lack of family history 
(patient’s father without stroke history or dispro-
portionate small vessel disease for his cerebrovas-
cular risk factors) and the age at presentation are 
not consistent with CADASIL type 2 that causes 
leukoencephalopathy, slowly progressive cogni-
tive decline and strokes in older patients.8,27 It is 
important to note that rare variants in HTRA1 
have been associated with increased white matter 
hyperintensity burden on MRI but with a pattern 
typical of small vessel disease.28 Nevertheless, we 
cannot rule out whether the genetic variant of our 
patient on a gene associated with cerebral small 
vessel and white matter disease could have pro-
vided an increased susceptibility to ustekinumab-
induced clinical manifestations.

In conclusion, we believe that the rapidly progres-
sive, clinically reversible encephalopathy in our 
patient was caused by ustekinumab neurotoxicity 
and we cannot rule out as contributor factors the 
long-term exposure to low-dose methotrexate 
and the heterozygous VUS in the HTRA1 gene. 
Our case suggests that patients taking usteki-
numab who present with encephalopathy should 
be rapidly assessed, and the drug discontinued if 
other causes are ruled out. This fact is important, 
taking into account the excellent recovery of this 
case despite very severe neurological deficits at 
presentation.
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