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Cushing’s  syndrome  (CS) is  caused  by  an  excess  of  cortisol
and/or  glucocorticoids;  if untreated,  it results  in  a myriad
of  negative  health outcomes  contributing  to increased
morbidity  and  mortality.1 Early  diagnosis  is  of  paramount
importance  to  reduce  this morbidity  and  mortality.

The  diagnosis  of CS  is  a considerable  challenge  even  for
experienced  endocrinologists  since  there  are no pathog-
nomonic  symptoms  or  signs of  hypercortisolism.  Most  of
the  symptoms  and  signs  of  CS  including  obesity,  hyperten-
sion,  bone  loss,  and  diabetes  are common  in the general
population.  These  clinical  features  are found  in individuals
with  metabolic  syndrome;  differentiating  patients  with
metabolic  syndrome  from  patients  with  CS  might  be  a
daunting  task  due  to the  current  rapid  increase  of  obe-
sity  rate  in  the  general  population.  CS  is  considered  a  rare
disease,2 with  an estimated  incidence  of  0.7---2.4  new  cases
per  million  people  each  year3,4 and  thus,  routine  screening
for  CS  remains  impractical.  However,  recent reports  indi-
cate  that  CS  prevalence  may  be  higher  than  previously
thought  in  specific  populations.3 These  include  patients  with
hypertension,  type  2 diabetes  and  osteoporosis  (recently
reviewed  in5). According  to  the recent  study,  the  preva-
lence  of  metabolic  syndrome  in Spain  is  42% in men  and 32%
in  women.6 Although  the  criteria  for  metabolic  syndrome
slightly  varies  among  different  studies,  similar  values  of
metabolic  syndrome  prevalence  in Spain  have  been  reported
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in  other  works,6 emphasizing  the emerging  prevalence  of
this  condition  in the general  population.  Considering  the
high  prevalence  of  metabolic  syndrome  in Spain  and
the  increased  prevalence  of  CS  in  this  at-risk  population,  a
significant  number  of individuals  with  undiagnosed  CS  can  be
expected.  Therefore  there  is an urgent  need for  the imple-
mentation  of CS  screening  procedures,  at least  in specific
populations.

The Endocrine  Society  guidelines  recommend  relying  on
clinical  suspicion,  and  to  screen  for  CS  only in patients  with
highly  suggestive  signs and symptoms.7 However,  it  is  unclear
which  particular  patients  should be screened.  Moreover,  the
suspicion  of  CS  depends  mainly  on  individual  clinical  judg-
ment  and experience,  as patients  might  not  always  present
with  clear  CS  features.

We  recently  tried to  develop  a  screening  scoring  sys-
tem  able  to  predict  CS  in  specific,  at-risk  populations.8 This
model  is  based  on  the evaluation  of  clinical  symptoms  and
signs  and  a single  measure  of  an easy-to-use  biochemical
test,  the late-night  salivary  cortisol  test  (LNSC).  We decided
to  choose  LNSC  due  to  its  good  diagnostic  sensitivity  and
specificity,  and  its  non-invasive  collection.9 Also, our own
group  has  determined  it is  a relatively  high  cost-effective
technique.10

We  performed  a  prospective  multicenter  study,
CRISALIDA,  Cribado  en  Saliva  de Alteraciones  de

Cortisol  (Screening  for  cortisol  alterations  with  sali-
vary  samples)  in 13  university  hospitals  in  Spain  under
the  auspices  of  the  Spanish  Society  of  Endocrinology  and
Nutrition.  We  screened  a total  of 353 at-risk  patients  with
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at  least  two  of five  non-specific  features  of  CS: high  blood
pressure  (defined  as  taking  two  or  more  drugs  and  having
a  systolic  blood  pressure  over  140  mmHg  and/or  a diastolic
blood  pressure  over  90  mmHg),  obesity  (body  mass index
>30),  uncontrolled  diabetes  (HbA1c  >7.0%),  osteoporosis  (T-
score  ≥−2.5  SD),  and virilization  syndrome  (hirsutism)  with
menstrual  disorders.  These  clinical  features  were selected
due  to the  previously  described  increased  prevalence  of CS
in  individuals  with  these  conditions.  In  our population,  the
prevalence  of  CS  was  7.4%  (26 out  of  353  patients)  a  value
largely  in line  with  studies  performed  in similar  specific
populations.5,11

To  develop  the diagnostic  prediction  model,  we  used
signs  and  symptoms  associated  to  CS  which are relatively
easy  to  document  in  regular  clinical  practice.  Three  clinical
variables  resulted  positively  and  strongly  associated  with
CS:  muscular  atrophy,  dorsocervical  fat  and osteoporosis.
The  use  of  only  these  clinical  variables  was  not  sensitive
and  specific  enough  for  screening  CS.  However,  the addition
of  the  LNSC  test  (with  a cutoff  level  of 9.17  nmol/L)  signifi-
cantly  improved  the diagnostic  ability  of  the model.  Based
on  this  predictive  model,  we  generated  a simple  scoring
system  easy  to  use  in  clinical  practice:  muscular  atrophy,
3  points;  osteoporosis,  2  points;  dorsocervical  fat
pad,  1 point;  medium  LNSC  levels  (between  9.17  and
13.93  nmol/L),  4  points;  high  LNSC  levels  (higher  than
13.93  nmol/L),  5 points.  These  scores  were  based  on  the
coefficients  of  the  multivariate  logistic  regression  model.
Applying  a  cutoff  score  value  of 4, the  scoring  system
exhibited  a  sensitivity  and  specificity  of  96.2%  and  82.9%,
respectively.  Eighty  three  percent  of  the  patients  without
CS  were  correctly  identified  while  only 1  of 26  CS  cases  was
missed.  Our  model  yielded  a sizable  number  of false  posi-
tives,  although  perhaps  acceptable  for  screening  purposes.
Most  of  the  false positives  obtained  using our  prediction
model  were  due  to  their  elevated  LNSC levels  without  any
signs  and  symptoms  reminiscent  of  CS. A  possible  approach
to  further  diminish  the number  of  false  positives  (thus
avoiding  unnecessary  tests)  is  that  once  all  the potential
CS  are  identified  using our  score  model,  positive  patients
with  lower  scores  should  be  more  carefully  evaluated  for
the  presence  of  clinical  features  before  further  evaluation
for  CS  confirmation.  Muscle  atrophy  might  be  particularly
helpful  in  the CS  screening  process,  since  the proportion
of  false  positive  individuals  with  muscle  atrophy  was  lower
compared  to the  CS  group.

While  our  results  are  encouraging,  external  validation
of  the  model  is  absolutely  required  before  considering
wide  implementation  of  the scoring  system  in non-
endocrinological  settings.  We cannot  formally  rule  out  the
possibility  of  selection  bias  in our study  since  the  physi-
cians  undertaking  the patients  assessments  were  actually
specialists  and  therefore,  familiar  with  CS.  In  this regard,  a
blind  prospective  study  comparing  the use  of  our  scoring  sys-
tem  with,  for  example,  clinical  acumen  might  be  particularly
revealing.

In  our  study,  all  the assessments  were  performed  by  spe-
cialists  and  thus  the conclusions  only  apply  to  this  setting.
We  propose  to  test  the scoring  system  in  different  non-
endocrinological  clinical  settings  such as  primary  care  or
hypertension  clinics.  Primary  care  would  be  a particularly
interesting  setting  since  it might  significantly  decrease  the

time  to  diagnosis  of  CS, something  critical  to  avoid  an  exces-
sive  exposure  to  glucocorticoid  excess  and  its consequent
deleterious  effects.  We  envision  that if our  model  is  to  be
developed  for non-endocrinological  specialists  some back-
ground  information  should  be added  about how  to  properly
evaluate  and  score  these particular  signs.  On the other  hand,
the use  of the LNSC test  is  not  widely  implemented  in pri-
mary  care context.  However,  LNSC  has  been shown  to  be
a  reliable  diagnostic  tool  as  indicated  by  the Endocrine
Society’s  recommendation  as  a  diagnostic  tool.  The  eas-
iness  of use,  inexpensiveness  and  noninvasiveness  makes
LNSC  an optimal  test  for  primary  care  clinics  and  other  non-
specialized  health  care  settings.
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