
Endocrinología, Diabetes y Nutrición 68 (2021) 450---457

www.elsevier.es/endo

Endocrinología,  Diabetes  y Nutrición

ORIGINAL ARTICLE

Detection  of Familial Hypercholesterolemia  through

centralized analytical  data.  HF HUELVA DETECTA

Program�

Eva Nadiejda Gutiérrez-Cortizo a,∗,  Manuel Jesús Romero-Jiménez a,
María  Elena Mansilla Rodríguez a, María Angustias Díaz Santosb,
Francisco Javier Caballero Granado c,  Elena Sánchez Ruiz-Granados a,
José  Luis Sánchez Ramosd,  Pedro Matae

a Servicio  de  Medicina  Interna,  Unidad  de  Lípidos  y  Riesgo  Vascular,  Hospital  Infanta  Elena,  Huelva,  Spain
b Unidad  de Lípidos  y  Riesgo  Vascular,  Consulta  de  Enfermería,  Hospital  Infanta  Elena,  Huelva,  Spain
c Servicio  de Medicina  Interna,  Hospital  Juan  Ramón  Jiménez,  Huelva,  Spain
d Departamento  de  Enfermería,  Universidad  de Huelva,  Huelva,  Spain
e Fundación  de  Hipercolesterolemia  Familia,  Madrid,  Spain

Received  27  July  2020;  accepted  29  September  2020

Available  online  24  November  2021

KEYWORDS

Premature
cardiovascular
disease;
Familial  hypercholes-
terolemia;
Screening;
LDL  cholesterol;
Genetic  study;
Family  cascade
screening

Abstract

Background:  Familial  Hypercholesterolemia  is the most  frequent  genetic  cause  of  premature

coronary  heart  disease.  The  delay  in  the  diagnosis  prevents  the  correct  early  treatment.  There

are no  effective  screening  strategies  at  the  national  level  that  ensure  a  correct  diagnosis.

Objective: To  determine  the  capacity  of  a  centralized  laboratory  for  the  diagnosis  of  Familial

Hypercholesterolemia  through  the  creation  of  a health  program  for  population  screening  in  the

province of  Huelva.

Method:  Active  search  of  patients  with  primary  hypercholesterolemia  through  the  blood  tests

carried out  in the  reference  laboratories  with  results  of  low-density  lipoprotein  cholesterol

greater than  200  mg/dl  and assessment  in  the  Lipid  Unit  of  Huelva  to  identify  index  cases,  with

subsequent  family  cascade  screening.

Results:  37,440  laboratory  tests  with  lipid  profile  were  examined.  After  screening,  846  indi-

viduals  were  seen  in  the  Lipid  Unit,  of  which  they  were  diagnosed  according  to  criteria  of  the

Dutch Lipid  Clinic  Network  as  possible  654  and  probable/definitive  192  individuals,  representing

1.74%  and  0.51%  of  the  general  population  examined  respectively.
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Conclusions:  The  point  prevalence  of  Familial  Hypercholesterolemia  in patients  submitted  to

laboratory  lipid  profile  tests  was  1:195,  higher  compared  to  the prevalence  of  Familial  Hyper-

cholesterolemia  in  the  general  population  (based  on 1  in 200---300).  The  opportunistic  search

strategy of  the  index  case  through  a  laboratory  alert  and  centralized  screening  is an efficient

strategy to  implement  a  national  screening  for  the  diagnosis  of Familial  Hypercholesterolemia.

© 2021  SEEN  and  SED.  Published  by  Elsevier  España,  S.L.U.  All rights  reserved.
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Detección  de hipercolesterolemia  familiar  a través  de datos  analíticos  centralizados.

Programa  DETECTA  HF HUELVA

Resumen

Antecedentes:  La  hipercolesterolemia  familiar  es  la  causa  genética  más frecuente  de  enfer-

medad coronaria  prematura.  El retraso  en  el diagnóstico  impide  el correcto  tratamiento  precoz.

No existen  estrategias  efectivas  de cribado  a  nivel  nacional  que  aseguren  un  correcto  diagnós-

tico.

Objetivo:  Determinar  la  capacidad  de  un  laboratorio  centralizado  para  el diagnóstico  de

hipercolesterolemia  familiar  mediante  la  creación  de un  programa  de  salud  para  el cribado

poblacional en  la  provincia  de  Huelva.

Método:  Búsqueda  activa  de  pacientes  con  hipercolesterolemia  primaria  a  través  de  las

analíticas  realizadas  en  los  laboratorios  de referencia  con  resultados  de colesterol  unido  a

lipoproteínas  de  baja  densidad  mayor  de  200  mg/dl  y  valoración  en  la  Unidad  de Lípidos  de

Huelva  para  identificar  casos  índice,  con  realización  posterior  de diagnóstico  en  cascada  famil-

iar.

Resultados: Se  examinaron  37.440  analíticas  con  perfil  lipídico.  Tras  el  cribado  fueron  vistos  en

la Unidad  de  Lípidos  846  individuos,  de  los  cuales  fueron  diagnosticados  según  criterios  de  la

Red de  Clínicas  de  Lípidos  Holandesas  como  posibles  654  y  probables/definitivos  192  individuos,

lo que  supone  el 1,74%  y  el  0,51%  de  la  población  general  examinada,  respectivamente.

Conclusiones:  La  prevalencia  puntual  de hipercolesterolemia  familiar  en  pacientes  sometidos  a

pruebas de  perfil  lipídico  de laboratorio  fue  de  1:195,  mayor  en  comparación  con  la  prevalencia

de hipercolesterolemia  familiar  en  la  población  general  (basado  en  1  de cada  200---300).  La

estrategia de  búsqueda  oportunista  del  caso  índice  a  través  de  una  alerta  de  laboratorio  y

cribado centralizado  es  una  estrategia  eficiente  para  implantar  un cribado  nacional  para  el

diagnóstico  de  hipercolesterolemia  familiar.

©  2021  SEEN  y  SED.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los  derechos  reservados.

Introduction

Familial  hypercholesterolaemia  (FH)  is  a genetic  disease
caused  by  mutations  in the genes involved  in  cholesterol
metabolism,  mainly  in the low density  lipoprotein  receptor
(LDLR)  gene  (90%),  and to  a lesser  extent  in apolipopro-
tein  B100  (APOB)  genes  (5%)  and proprotein  convertase
subtilisin/kexin  type 9 (PCSK9)  (1%).1,2 The  prevalence  of
heterozygous  FH  (HeFH)  has  been  estimated  at 1 in 250---500
individuals,  with  a  recent  meta-analysis  estimating  the
prevalence  at 1  in  311,  affecting  25  million  people  world-
wide  world.3

It is  the  most  common  monogenic  disorder  in prema-
ture  atherosclerotic  cardiovascular  disease  (ASCVD).  These
patients have  an  average  risk  3---13 times  higher  for ASCVD
than  the  general  population,4 and  life  expectancy  can  be
shortened  by  20---30  years  compared  to  unaffected  subjects,
due  to  the  fact  that  exposure  to  high  cholesterol  bound

to low-density  lipoproteins  (LDL-C)  from  birth  accelerates
coronary  atherosclerosis  by  one  to  four  decades.5---8 Treat-
ment  with  diet,  exercise  and  statins  improves  the prognosis
of  patients  with  FH,  thereby  reducing  the risk  of premature
ASCVD  tenfold.  Early  detection  of  FH is  therefore  essen-
tial.

Most  patients  with  FH are still  at the level of  pri-
mary  healthcare,  in general  undiagnosed  and  therefore  with
no  or  insufficient  treatment.  The  most  widespread  action
to  date is opportunistic  screening  in  primary  care  among
patients  with  primary  hypercholesterolaemia  and  a  per-
sonal/family  history  of premature  cardiovascular  disease,
while  at a hospital  level,  they  look for  index  cases  (ICs)
among  patients  with  premature  cardiovascular  disease  and
hypercholesterolaemia.6 However,  this  is  insufficient  for
identifying  the majority  of  cases  of  FH.  It  is  currently  esti-
mated  that  nine  out  of  10  individuals  born  in the  world  with
FH  remain  undiagnosed.9,10
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In some  countries,  they  have  studied  adding  alert  systems
to  laboratory  analysis  of  cholesterol  levels  as  a strategy  to
establish  a  likely  diagnosis of  FH.11 In  order  to  use  these
alert  systems  as  screening,  secondary  causes  also  need  to be
ruled  out  and  a clinical  assessment  is  necessary  to  make the
phenotypic  diagnosis  of  FH. One  of  the  problems,  however,
is  the  poor  awareness  of  the  disease.  There  are no  published
studies  of  this  type  in Spain.

The most  widely  used  phenotypic  diagnostic  criteria  for
FH  are  those  of  the Dutch  Lipid  Clinic  Network  (DLCN),  for
use  in  adults  >18 years  of  age (Fig.  1).  Based  on LDL-C  lev-
els,  clinical  examination,  family  history  and genetic  testing,
the chances  of  having  FH are  determined  using  the DLCN
criteria:  definite  FH,  score of  8  or  above;  probable  FH,
score  of  6---7; possible  FH, score 3---5;  and score  below 3,
FH  unlikely.12

If  we  combine  active  searching  for ICs  through  the
centralised  clinical  analysis  laboratory  with  assessment  of
suspected  cases  from  medical  records,  we  may  be able  to
achieve  more  extensive  diagnosis.  The  DETECTA  HF  HUELVA
[HUELVA  DETECT  FH] programme  was  set  up  for  this  purpose.
There  have  been  cases  in  which  a  probable  phenotypic  diag-
nosis  was  reached,  starting  from  the LDL-C  level  and  after
ruling  out  secondary  causes.13

The  aim  of  this programme  was  to  study  the  potential
viability  of  a hospital  laboratory  as  a tool  for  the oppor-
tunistic  detection  of  ICs,  with  the support  of the  Lipids  Unit
to  establish  the  diagnosis  of FH.

Material  and  method

Study  population

The  population  of Huelva  (in  the  south-west  of  Spain)  is
519,932  people.  All lipid  profiles  performed  in the  province’s
reference  laboratories  from  1  January  2016  to  31  Decem-
ber  2018  were  reviewed  and  all  patients  with  LDL-C  results
above  200  mg/dl  were  selected.

Exclusion  criteria  were:  the patient  had  died;  the patient
did  not  belong  to  our  health  area;  being  under  the age of  18;
having  terminal  cancer;  having  advanced  cognitive  impair-
ment;  having  insufficient  data  for  a  complete  assessment;
having  high  cholesterol  in isolation;  and  having  triglyceride
levels  above  200  mg/dl.

After  identifying  these patients,  we  analysed  the data  to
rule  out  those  who  had  clinical  or  laboratory  data  compa-
tible  with  secondary  hypercholesterolaemia  (nephrotic
syndrome,  uncontrolled  thyroid  disease,  cholestasis  and
pregnancy).

Assessment  in  the  programme

Before  starting,  the  programme  was  approved  by  the  Local
Ethics  Committee  (Reference  0570-N-17).  The  selected
patients  with  primary  hypercholesterolaemia  were  assessed
at  the  first  visit  by  the  programme  nurse,  who  completed  a
questionnaire  and  carried out a  general  physical  examina-
tion,  which  included  assessment  for xanthoma  and  corneal
arcus,  family  history  of  hypercholesterolaemia  and  early
cardiovascular  disease,  and  the  traditional  cardiovascular
risk  factors.  All  patients  who  wished  to  take  part in the  pro-

gramme  signed  an  informed  consent  form  and  had  a blood
test  with  lipid  profile  biochemistry  analysis.

The  DLCN  criteria  were  applied  to  all these  patients.
Genetic  testing  for FH was  organised  for  those  with  a  DLCN
score  ≥6.  The  genetic  testing  included  the  sequencing  of  the
LDLR,  APOB,  PCSK9,  APOE  and  STAP1  genes  in  the GENinCode
genetics  laboratory.  Subsequently,  and  with  the  collabo-
ration  of  the  Fundación  de Hipercolesterolemia  Familiar
[Familial  Hypercholesterolaemia  Foundation],  familial  cas-
cade  genetic  testing  was  carried  out  during  the  First
Conference  on  Familial  Hypercholesterolaemia  in Huelva.

Statistical  analysis

Qualitative  data  are expressed  as  percentages  and  quanti-
tative  data  as  mean  ±  standard  deviation  (SD).  Confidence
intervals  (CI)  were  calculated  at 95%.  The  Chi-square  test
was  used  to  compare  proportions.  Student’s  t test  was
used  to  compare  means.  Statistical  significance  was  set  at
p  < 0.05.

Results

Over  the  36-month  period,  a total  of  37,440  blood  tests
with  lipid  profile  were  reviewed.  There  were  1891  subjects
with  LDL-C  above  200  mg/dl.  Patients  who  met  any  of  the
exclusion  criteria  were  discounted:  287 who  had died;  151
who  did not  belong  to  our  health  area;  12  aged  under  18;
84  with  terminal  cancer;  and 70  with  advanced  cognitive
impairment.  After  the above  screening,  with  1287  patients
remaining,  a  further  290 (0.77%) were  excluded  for  having
secondary  hypercholesterolaemia,  due to  nephrotic  syn-
drome  (50),  pregnancy  (114), uncontrolled  thyroid  disease
(76) and  cholestasis  (50).  The  remaining  997  patients  (2.66%)
were  diagnosed  with  primary  hypercholesterolaemia,  and
they  were  all  asked  to  take  part  in the  DETECTA  HF HUELVA
health  programme.  Of  these,  151 patients  refused  to  take
part  or  did not attend  the  appointment  (Fig.  2).

Finally,  846  subjects  (2.25%  of  the initial  total  studied)
with  LDL-C  above  200  mg/dl were  assessed  in the  clinic:
1.7%  (654/37,440)  had  a  DLCN  score  of 3---5  (possible  FH);
0.41%  (155/37,440)  scored  6---7  (probable  FH);  and  0.10%
(37/37,440)  scored  8  or  above  (definite  FH).  The  score
prevalence  of  phenotypic  FH  based  on  DLCN  criteria  as
probable/definite  and with  an  LDL-C  above  200  mg/dl  was
calculated  to  be 0.51%  (1  in  195).

During  the  DETECTA  programme,  a  total  of  246  genetic
tests  were  carried out, 147 (53.2%)  of which were positive.
Within  the DETECTA  programme,  156  genetic  tests  were  car-
ried  out  on  possible  ICs,  resulting  in 83  positives  (53.2%).
In  the DLCN  group  with  a score  of  8 or  above  there  were
37  patients;  genetic  testing  was  carried  out on 33  (89.12%),
with  24  testing  positive,  representing  72.7%  of  the  tests car-
ried  out  in  this group.  The  DLCN  6---7 group  consisted  of  155
patients,  and  genetic  testing  was  carried  out on  103  (66.5%),
with  51  testing  positive  (49.5%).  In the  DLCN  3---5  group,
genetic  testing  was  carried  out on  20  individuals,  eight  of
them  being positive,  reducing  the  proportion  of  positives
to  40%.  After  the  identification  of  ICs  by  genetic  testing,
the  First  Conference  on  Familial  Hypercholesterolaemia  was
held.  A total  of  32  ICs  were  selected  and  cascade  genetic
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Family history

I- First-degree relative with known premature (<55 years, men; <60 years, women) coronary heart

disease (CHD)
1 

II- First-degree relative with LDL-C >210 mg/dl  

or

III- First-degree relative with tendon xanthoma and/or corneal arcus before the age of 45
2 

IV- Child(ren) <18 years with LDL-C >150 mg/dl

Clinical history

I- Subject has premature (<55 years, men; <60 years, women) coronary heart disease (CHD) 2 

II- Subject has premature (<55 years, men; <60 years, women) cerebrovascular or peripheral

arterial disease 1 

Physical examination.

I- Tendon xanthoma 6 

II- Corneal arcus before age 45 4 

Laboratory analysis

I- LDL ≥330 mg/dl 8 

II- LDL 250-329 mg/dl 5 

III- LDL 190-249 mg/dl 3 

IV- LDL 155-189 mg/dl 1 

Genetic testing

I- Functional mutation in the LDLR, APOB or PCSK9 genes 8 

Definite diagnosis ≥ 8 points

Probable 6-7 points

Possible 3-5 points

Figure  1  Dutch  Lipid  Clinic  Network  Criteria  for  the  diagnosis  of  familial  hypercholesterolaemia.  This  information  is adapted  from

the 1999  World  Health  Organisation  publication  (WHO  publication  No.  WHO/HGN/FH/CONS/99.2).

testing  was  carried  out  on 90  individuals,  with  62  of  them
(68.9%)  testing  positive.

The characteristics  of  the patients  with  a genetic  diag-
nosis  are  compared  in Table  1.  The  mean  age  of  the positive
patients  was  53  and  76%  were  female.  Both  groups  were
similar.  We also  compared  the  characteristics  of  patients
diagnosed  by  DLCN  criteria,  finding  a  significant  increase  of
approximately  30  mg/dl in the probable/definite  FH  group
versus  the  possible  FH group  in cholesterol  (239.4  vs  265.7),
LDL-C  (167.7  vs  199.2)  and apolipoprotein  B test  (137.4  vs
156.6),  respectively.

Only  two  patients  with  a probable  diagnosis  of  FH  and
elevated  LDL-C  had  a previous  diagnosis  of HeFH.  Of  the
patients  assessed  in the  clinic  38.5%  were  not on  statin  ther-
apy.  Of  those  who  were receiving  statin  therapy,  72.1%  were
on  low-  or moderate-intensity  statins  and  only  4.95%  were
on  statin  therapy  plus  ezetimibe  (Table  2).

Discussion

This  study  is  the first  to  demonstrate  high  diagnostic  perfor-
mance  with  universal  and sequential  active screening  of  FH
cases.  Our  study  shows  a  high  prevalence;  at least  1  in  195
individuals  in the  patient  cohort  studied  with  severe  hyperc-
holesterolaemia  (considered  to  be  LDL-C >200  mg/dl),  and a
confirmation  rate  by  genetic  testing  in the  group  with  DLCN
score  ≥6  of  55.15%.

Our  results  are  higher  than  the approximately  1:311
reported  in  the  general  population.3 However,  the mono-
genic  mutation  responsible  was  not identified  in all  patients

with  a DLCN  rating  of  probable  or  definite.  The  discrep-
ancy  between  phenotypic  and  genotypic  diagnoses  may  be
explained  by  different  factors:  the  existence  of  variants  or
mutations  in genes  not  yet  recognised  as  causing  FH; the
presence  of  mutations  in regions  not  detected  by  the tech-
nology currently  available,  such  as  mutations  mapped  in
deep  intronic  or  distal  promoter  regions;  the environmen-
tal effects  on  genes  (epigenetic  effects);  or  interactions
between  different  genes  in the same  individual.14

Centralised  laboratory  assessment  has  several  limita-
tions,  such  as  suboptimal  documentation  of  medical  records,
which  leads  to underdiagnosis  of  secondary  hypercholestero-
laemia.  Therefore,  as in  our  programme,  in addition  to  a
cut-off  point  for  LDL-C,  diagnosis  of  FH  requires  a  filter  that
can  screen  for  secondary  hypercholesterolaemia,  drug  use
and  assessment  of  family and  personal  clinical  history,  thus
enabling  a more  reliable  phenotypic  diagnosis.

Up  to the  time  of  writing,  few people  had  been  diag-
nosed  with  FH  in our province  and  these  patients  had  no
appropriate  follow-up  or  treatment.  For  this reason  the  Lipid
Unit  set  up the  DETECTA  HF  HUELVA  Health  Programme,  with
the  objective  of  detecting  ICs  and  subsequently  perform-
ing  family  cascade  testing.  The  sample  of  37,440  individuals
analysed  represents  only  7.2%  of  the population  of  Huelva.
Laboratory  detection  using the LDL-C  cut-off  point  seems
reasonable.  The  main  difference  with  other  centralised  pro-
grammes  is  in  the  coordination  between  the laboratory  and
the  Lipid  Unit  for  proper  phenotypic  FH  classification.

The  fact  that  the ICs  detected  had  not  previously  been
diagnosed  and the vast  majority  were  not  therefore  on  any
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Table  1 Characteristics  of  patients  with  familial  hypercholesterolaemia  participating  in the  DETECTA  HF-HUELVA  health  programme.  Comparison  of  patient  characteristics

according to  genetic  testing  results  and  according  to  DLCN  criteria.

Classification  Genetic  testing  DLCN

Characteristics  Genetic  test  negative  (n  =  73)  Genetic  test  positive  (n  = 83)  p  Possible  3-5  (n =  642)  Probable/Definite  (n  = 201)  p

Age.  Mean  (SD)  57  (7)  53  (10)  0.015  58  (8) 55  (9) <0.001

Males, n  (%)  23  (31.5)  28  (33.7)  0.863  215  (33.5)  55  (27.4)  0.104

FH early  ASCVD,  n  (%)  8  (11)  9 (10.8)  0.995  50  (7.8)  12  (6) 0.389

ASCVD, n  (%)  8  (11)  9 (10.8)  0.796  55  (3.1)  13  (2) 0.403

HBP, n  (%)  22  (30)  27  (32)  0.705  216  (33.6)  56  (27.9)  0.126

DM2, n  (%)  6  (8.2)  5 (6)  0.610  45  (7) 17  (8.5)  0.492

Smoking, n  (%)  44  (60.3)  45  (54.2)  0.404  341  (53.1)  119  (59.2)  0.13

Corneal arcus,  n  (%)  5  (6.8)  9 (10.8)  0.370  21  (3.3)  8  (4)  0.63

Tendon xanthoma,  n  (%)  1  (1.3)  5 (6)  0.127  11  (1.7)  1  (0.5)  0.204

SBP. Mean  (SD)  131  (15)  131 (16)  0.172  132  (16)  131  (1)  0.172

DBP. Mean  (SD)  82  (9)  82  (9)  0.777  81  (10)  81  (10)  0.777

BMI. Mean  (SD)  27.4  (3.7)  26.7  (4.6)  0.360  27.72  (4.49)  27.43  (4.29)  0.427

Total cholesterol.  Mean  (SD)  263.7  (70)  271.15  (71.3)  0.589  239.4  (45.01)  265.79  (71.84)  <0.001

HDL-C. Mean  (SD)  60  (14)  58  (15)  0.380  60.86  (14.78)  58.42  (14.29)  0.046

LDL-C. Mean  (SD)  199  (65)  206 (74)  0.538  167.76  (46.34)  199.28  (70.48)  <0.001

HbA1c. Mean  (SD)  5.58  (0.4)  5.62  (0.6)  0.604  5.64  (0.6) 5.67  (0.63)  0.604

TG. Mean  (SD)  135  (61)  125 (58)  0.676  135.69  (76.17)  133.14  (65.01)  0.676

APOB. Mean  (SD)  155  (43)  160 (49)  0.491  137.42  (31.73)  156.62  (47.67)  <0.001

Lpa. Mean  (SD)  41  (43)  45  (56)  0.743  40.02  (48.61)  46.02  (52.03)  0.174

APOB: apolipoprotein B; ASCVD, atherosclerotic cardiovascular disease; BMI: body mass index; DBP: diastolic blood pressure; DLCN: Dutch Lipid Clinic Network; DM2: type 2  diabetes

mellitus; FH ASCVD: family history of  atherosclerotic cardiovascular disease; HbA1c: glycosylated haemoglobin; HBP: high blood pressure (hypertension); LDL-C: low-density lipoprotein

cholesterol; Lpa: lipoprotein a; SBP: systolic blood pressure; SD: standard deviation; TG: triglycerides.
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Lipid profiles analysed 37,440

LDL >200 7,639

PATIENTS EXCLUDED DUE TO

Insufficient data 2,984

Triglycerides >200 mg/dl 1,920

High cholesterol in isolation 844

1,891

EXCLUSION CRITERIA

Died 287

From outside area 151

Under 18 years old 12

Terminal cancer 84

Severe cognitive deterioration 70

Patients without exclusion criteria 1,287

SECONDARY HYPERCHOLESTEROLAEMIA

Nephrotic syndrome 50

Thyroid dysfunction 76

Pregnancy 114

Cholestasis 50

Patients with primary

hypercholesterolaemia
997

REFUSED OR NO SHOW

REFUSED 85

NO SHOW 66

Patients included in the programme 846

DLCN CRITERIA %n

POSSIBLE 654 77.3

PROBABLE 155 18.3

DEFINITE 37 4.3

Genetic testing 156 POSITIVE 83 53.2 %

Figure  2  Diagram  with  study  design  and patient  selection  with  inclusion  and  exclusion  criteria.

treatment  shows  that  training  is  still  required  for  health-
care  personnel  in terms  of detecting  FH.  It  also  supports  the
creation  of  routine  ‘‘alert  systems’’  to  notify  the request-
ing  physician  of  all  LDL-C  levels  above  200  mg/dl,  so as  to
ensure  further  testing  for  FH  or  referral  to Lipid  Units.  Active
detection  through  the Lipid Unit’s  FH  detection  programme
allowed  11.6%  of  our  estimated  population  to  be  diagnosed
with  HeFH  within  one  year  of  using  the  strategy  described.

Screening  programmes  are essential  in  diagnosing  preva-
lent  diseases  whose  correct  diagnosis  and  treatment  can
change  the  course  of  the condition.  FH  meets  the WHO  cri-
teria  for  universal  screening.9 The  screening  programmes
vary  considerably  from  country  to  country,  and  very  often
the  diagnosis  of FH  is  made  after  the onset  of  cardiovas-
cular  disease.  Some  of  these  programmes  are  based on  the
identification  of  patients  with  FH from  amongst  those  with
a  premature  coronary  event.  The  Dutch  registries  report
a  prevalence  of  cardiovascular  disease  of  11%  at the time
of  FH  diagnosis;  in  the  United  Kingdom,  the rate  is  27%  in
males  and  18.7%  in  females;  in Spain,  in the SAFEHEART  reg-

istry,  it is  13%15,16;  in  Israel,  it  is  36%8;  and  in  Lithuania,  it
is  15%.17 Other  screening  programmes  analyse  the popula-
tion  using  only  clinical  criteria,  which may  be,  depending
on the country,  the Make  Early  Diagnosis  to  Prevent  Early
Deaths  (MED-PED),  the DLCN  or  the  Simon Broome  criteria,
and  do  not  carry  out  genetic  testing,  but  this  is  probably  due
to  the fact that in many  countries  it is  not  financed  by  the
healthcare  system.8 In  Spain,  there  is  no  effective  screening
programme  at  a  national  level,  or  established  uniformly  in
all  the autonomous  regions.  This  is  one  of  the main  barriers
to  effective  prevention  of premature  heart  disease  for these
patients  in this  country.  Cost-effectiveness  studies  support
family cascade  screening  as a main  diagnostic  tool.18---20

Patient  characteristics  in our  health  programme  cohort
are  similar  to  those  in  previous  reports,  although  with
one  main  difference  in  the  prevalence  of  cardiovascular
events  at diagnosis,  which,  at  10.5%  in our  patients,  is
lower  than  the rates published  by  other  authors.  In  Spain,
approximately  15%  of  the population  with  FH has had  an
atherosclerotic  cardiovascular  event,  with  similar  figures  in
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Table  2  Lipid-lowering  treatment  received  by  patients  on

entering  the  health  programme.

Lipid-lowering  treatment  n %

High-intensity  statin  145 27.9

Atorvastatin  40−80  mg  108 20.8

Rosuvastatin  20  mg  37  7.1

Moderate/low  intensity  statin  375 72.1

Simvastatin  10−20  mg  337 64.8

Pitavastatin  1−4  mg  22  4.3

Pravastatin  10−40  mg  10  1.9

Fluvastatin  20−80  mg 6  1.1

Combined  with  ezetimibe 42  4.9

other  countries  such as the United  States,  Denmark  and  the
United  Kingdom.7,21 The  main  reason  for  this low preva-
lence  is attributable  to  the active  search  for asymptomatic
patients.  By  identifying  the patients  early,  we  can  ensure
that  they  are  fully  assessed  and receive  appropriate  treat-
ment  recommendations,  to  try  to  delay  or  even  prevent
these  complications  from  developing.  Early  use  of  statins
either  with  or  without  ezetimibe  in  FH  has  been  shown
to  reduce  morbidity  and  mortality  rates.22---24 The  lack  of
a  prior  diagnosis  of  FH in our  patients  partially  explains
why  less  than  12%  were  being  treated  with  high-intensity
statins.  Despite  suitable  therapy  with  statins  and/or  eze-
timibe,  some  patients  do  not  achieve  the therapeutic  goal.
However,  the  introduction  of  new  lipid-lowering  treatments,
such  as  the  proprotein  convertase  subtilisin/kexin  type  9
(PCSK9)  inhibitors,  has  been  shown  to  enhance  the  decrease
in  LDL-C  in  these  patients,  helping  them achieve  the  recom-
mended  targets.4,25---27

Conclusions

Our  results  show  that  the diagnostic  strategy  of  a centralised
laboratory  alert  system  is  effective.  Doing  an initial screen-
ing  in  the  laboratory  with  alert  sent  to the doctor  requesting
the  analysis,  combined  with  opportunistic  screening  for  sus-
pected  cases  and  subsequent  referral  to  specialised  clinics,
could  be  an  efficient  national  screening  programme.  FH
awareness  and  training  in the different  medical  areas  and
close  collaboration  with  primary  care physicians  are  essen-
tial  for  this  screening  programme  to  be  effective.
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Muñiz O, Rubio-Marin P, et al. Coronary heart dis-

ease, peripheral arterial disease, and stroke in familial

hypercholesterolaemia: insights from the SAFEHEART

registry (Spanish familial hypercholesterolaemia cohort

study). Arterioscler Thromb Vasc Biol. 2016;36:2004---10,

http://dx.doi.org/10.1161/ATVBAHA.116.307514.

8. Elis A, Leventer-Roberts M, Bachrach A, Lieberman N,

Durst R, Knobler H, et  al. The characteristics of patients

with possible familial hypercholesterolemia----screening a

large payer/provider healthcare delivery system. QJM.

2020;113:411---7, http://dx.doi.org/10.1093/qjmed/hcz327.

9. Wilemon KA, Patel J, Aguilar-Salinas C, Ahmed

CD, Alkhnifsawi M, Almahmeed W, et al. Reducing

the clinical and public health burden of  familial

hypercholesterolemia. JAMA Cardiol. 2020;5:217---29,

http://dx.doi.org/10.1001/jamacardio.2019.5173.

10. Vallejo-Vaz AJ, De Marco M, Stevens CAT, Akram A,

Freiberger T, Hovingh GK, et al. Overview of the current

status of  familial hypercholesterolaemia care in over 60

countries - the EAS  Familial Hypercholesterolaemia Stud-

ies Collaboration (FHSC). Atherosclerosis. 2018;277:234---55,

http://dx.doi.org/10.1016/j.atherosclerosis.2018.08.051.

456

dx.doi.org/10.1016/j.arteri.2016.11.002
dx.doi.org/10.1016/j.atherosclerosis.2019.11.028
dx.doi.org/10.1161/CIRCULATIONAHA.119.044795
dx.doi.org/10.1038/s41569-019-0325-8
dx.doi.org/10.1016/j.endinu.2017.12.009
dx.doi.org/10.1016/j.aprim.2013.12.015
dx.doi.org/10.1161/ATVBAHA.116.307514
dx.doi.org/10.1093/qjmed/hcz327
dx.doi.org/10.1001/jamacardio.2019.5173
dx.doi.org/10.1016/j.atherosclerosis.2018.08.051


Endocrinología,  Diabetes  y  Nutrición  68  (2021)  450---457

11. Mirzaee S,  Choy KW, Doery JCG, Zaman S, Cameron

JD, Nasis A. The tertiary hospital laboratory; a novel

avenue of opportunistic screening of familial hyperc-

holesterolemia. Int J  Cardiol Heart Vasc. 2019;23:100354,

http://dx.doi.org/10.1016/j.ijcha.2019.100354.

12. World Health Organization. Familial Hypercholesterolemia:

report of a second WHO consultation. Geneva, Switzerland:

World Health Organisation, Human Genetics programme, Divi-

sion of Non-communicable Diseases. World Health Organization;

1999 (WHO publication no.WHO7HGN/FH/CONS/99.2).

13. Vickery AW,  Bell D, Garton-Smith J, Kirke AB, Pang J,  Watts GF.

Optimising the detection and management of familial hyperc-

holesterolaemia: central role of  primary care and its integration

with specialist services. Hear Lung Circ. 2014;23:1158---64,

http://dx.doi.org/10.1016/j.hlc.2014.07.062.

14. Gómez A, Helman L, Varsi AC, Giunta G,  Toscanini U,  Cuniberti L.

Genetic testing of familial hypercholesterolemia in a hospital-

based population of the city of  Buenos Aires [Estudio genético de

hipercolesterolemia familiar en una población hospitalaria de

la ciudad de Buenos Aires]. Rev Argent Cardiol. 2018;86:103---9,

http://dx.doi.org/10.7775/rac.es.v86.i2.11334.

15. Florentin M,  Kostapanos MS, Elisaf MS, Liberopoulos EN.  Preva-

lence, identification, and scouting for familial hypercholestero-

laemia including registries. Curr Pharm Des. 2018;24:3605---15,

http://dx.doi.org/10.2174/1381612824666181009103440.

16. Amor-Salamanca A, Castillo S, Gonzalez-Vioque E, et al. Genet-

ically confirmed familial hypercholesterolemia in patients with

acute coronary syndrome. Jam Coll Cardiol. 2017;70:1732---40,

http://dx.doi.org/10.1016/j.jacc.2017.08.009.

17. Petrulioniene Z, Gargalskaite U, Kutkiene S, Staigyte J,

Cerkauskiene R, Laucevicius A. Establishing a national

screening programme for familial hypercholestero-

laemia in Lithuania. Atherosclerosis. 2018;277:407---12,

http://dx.doi.org/10.1016/j.atherosclerosis.2018.06.012.

18. Lázaro P, Pérez de Isla L, Watts GF, Alonso R,  Nor-
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Diaz JL, Zambón D, Fuentes F,  et al. Long-term effect

of 2  intensive statin regimens on  treatment and incidence

of cardiovascular events in familial hypercholesterolemia:

The SAFEHEART study. J Clin Lipidol. 2019;13:989---96,

http://dx.doi.org/10.1016/j.jacl.2019.10.005.

457

dx.doi.org/10.1016/j.ijcha.2019.100354
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
http://refhub.elsevier.com/S2530-0180(21)00123-2/sbref0060
dx.doi.org/10.1016/j.hlc.2014.07.062
dx.doi.org/10.7775/rac.es.v86.i2.11334
dx.doi.org/10.2174/1381612824666181009103440
dx.doi.org/10.1016/j.jacc.2017.08.009
dx.doi.org/10.1016/j.atherosclerosis.2018.06.012
dx.doi.org/10.1016/j.jacl.2017.01.002
dx.doi.org/10.1016/j.jacl.2020.02.001
dx.doi.org/10.3390/jpm9030032
dx.doi.org/10.1038/s41598-017-06101-6
dx.doi.org/10.1016/j.jacc.2016.04.054
dx.doi.org/10.1016/j.atherosclerosis.2018.04.040
dx.doi.org/10.1056/NEJMoa1410489
dx.doi.org/10.1161/CIRCULATIONAHA.116.024541
dx.doi.org/10.1038/nrdp.2017.93
dx.doi.org/10.1016/j.jacl.2019.10.005

	Detection of Familial Hypercholesterolemia through centralized analytical data. HF HUELVA DETECTA Program
	Introduction
	Material and method
	Study population
	Assessment in the programme
	Statistical analysis

	Results
	Discussion
	Conclusions
	Authorship
	Funding
	Conflicts of interest
	References


