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Hereditary spastic paraparesis
due  to SPG5/CYP7B1 mutation
with potential therapeutic
implications

Paraparesia espástica hereditaria por
mutación en  SPG5/CYP7B1 con potenciales
implicaciones terapeúticas

Dear  Editor:

Spastic  paraplegia  type  5  (SPG5) is  an  extremely  rare  disease
caused  by  mutations  to  the  CYP7B1  gene,  with  prevalence
estimated  at 1  case  per  1 000 000  population.1 To  date,  56
families  with  SPG5  have  been described  worldwide.  While
one epidemiological  series  reports  the presence  of  the dis-
ease  in  Spain  (5  cases),2 no  study  published  to  date has
described  the  clinical  phenotype  or  specific  molecular  find-
ings.  The  first  symptoms  tend  to  appear  during  childhood  or
adolescence,  with  patients  losing  the ability  to  walk  inde-
pendently  within  approximately  23  years  of  disease onset.
Patients  usually  present  pure  phenotypes,  although  some
cases  of  complex  forms  have  been reported.

DOI of refers to article: https://doi.org/10.1016/j.nrl.2023.

05.001

We  present  the  cases of  2 siblings  with  SPG5,  born  to
consanguineous  parents,  with  no  direct  family history  of
neurological  disease  (Fig.  1).  Both  patients  have  been  under
follow-up  by  the  neurology  department  since  adolescence,
when  they  developed  a gait  disorder.  Patient  1  presented
difficulty  walking  at 16  years  of  age,  subsequently  devel-

Figure  1  Pedigree  chart  of  our  patients’  family.  Affected  indi-

viduals  are  filled  in black.  The  patients  reported  in  this  study

are labelled  1 and  2.  The  third  brother,  an  asymptomatic  carrier,

is shown  in black  and  white.
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oping  signs  of lower  limb  spasticity  around  the  age of 20.
Symptoms  progressed,  and  he needed  support  to  walk  by
the  age  of  30  years,  and  a  wheelchair  by  55  years  of age.
Patient  2  (the  sister  of patient  1) presented  similar  disease
progression,  with  onset  at  17  years  of age,  and  needed  to
use  crutches  at 22  years  and  a wheelchair  at  59  years  of  age.
In  both  patients,  the  clinical  syndrome  was  considered  to be
a  form  of  pure  spastic  paraplegia  (no  complementary  neuro-
logical  symptoms  were  detected).  Currently,  both  patients
also  present  urological  symptoms  (urinary  urgency).

In  a  neurological  examination,  both  patients  presented
normal  cognitive  test  scores.  Both  patients  displayed  symp-
toms  of  spastic  paraplegia  with  predominantly  lower  limb
involvement,  with  muscle  weakness  (4/5  by  muscle  group),
pyramidal  signs (overactive  reflexes  in  the lower  limbs
with  bilateral  extensor  plantar  reflex,  persistent  bilateral
Achilles  clonus,  and  pes cavus),  and  reduced  positional  and
vibration  sensitivity  in  the lower  limbs.

Of  5  siblings,  the  2 eldest  sisters  were deceased,  with
one  dying  within  days  of  birth  and the other  at one  year
of  age;  the  causes  of  death  were unknown.  The  other  liv-
ing  brother  presented  no  neurological  symptoms.  A cousin
of  our  patients’  parents  (not  evaluated)  presented  similar
symptoms,  with  a gait  disorder  of  childhood  onset,  and  died
at  60  years  of age.  Imaging  studies  (brain  and  cervical  spine
MRI),  an  electromyography  study  including  nerve  conduc-
tion  velocities,  and  complete  blood  count  detected  no  major
alteration  in  either patient.

With  the  patients’  informed  consent,  DNA samples  were
taken  for  massive  parallel  sequencing  analysis  of  the cod-
ing  regions  of  a panel  of 109  genes  associated  with  spastic
paraplegia;  results  were  analysed  using  the  Imegen  Data
Genomics  software.  All  variants  classified  as  pathogenic
were  confirmed  with  Sanger  sequencing.  The  analysis
detected  the  c.825T>A  variant  of  CYP7B1  in  homozygosis.
This  change  causes  a premature  stop  codon  at position  275
(p.Tyr275*),  resulting  in absence  or  alteration  of the  pro-
tein  product.  The  healthy  older  brother  was  also  tested, and
was  found  to  be  a heterozygous  carrier  of  the same  variant,
confirming  the segregation  of  the  mutation.  The  remaining
family  members  were  not  available  for  analysis.  Functional
analysis  of  the protein  was  not  performed.  In  silico  analy-
sis  using  the  ClinVar  and  Varsome  programs  determined  that
the  variant  identified  was  pathogenic.  Both  patients  started
treatment  with  atorvastatin  and ezetimibe.

The  CYP7B1  gene  encodes  the enzyme  oxysterol  7�-
hydroxylase,  which  is  involved  in the  degradation  of
cholesterol  into  primary  bile  acids.  Deficiency  of  the  enzyme
is  associated  with  accumulation  of  neurotoxic  oxysterols
that  may  play  a  key  role  in SPG5,  with  potential  therapeutic
implications.2,3

Short-term  treatment  with  atorvastatin  has  been  shown
to  significantly  reduce  levels  of  the  toxic  metabolite  27-OHC
in  the  serum  of  patients  with  SPG5,  suggesting  a treatment
strategy  targeting  the cause  of  the  disease.4,5 Therefore,

diagnosis  of  the disease  is  relevant  due  to the availability  of
a  potentially  efficacious  treatment  alternative,  although  to
date  this  has  only  been validated  using  surrogate  markers  in
a  small series.  In  our patients,  the  short  duration  of  follow-
up  after  onset  of  statin  treatment  prevents  us from  drawing
conclusions  regarding  this  question;  in the  long  term, con-
trolled  trials  are needed  to  more  comprehensively  study  this
type  of treatment.
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